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famous 
ALLIANCE 

TE N NA -ROTOR 
tiehisow 

F-4 was 

&efiviete. 

Lowest prices in the industry -Now you can sell famous Alliance 
Tenna- Rotors easier ... step up your volume and profits! New, low prices 
will melt sales resistance. 

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

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

Advertising- Alliance Tenna- Rotors are sold most because they are seen 
most. The vigorous, aggressive 
advertising program on Alliance 
Tenna- Rotors carries the story 
to your customers via TV*, mag- 
azines and newspapers. Alliance 
Tenna- Rotors are pre -sold to 
make bigger profits for you. 

ALLIANCE 
MANUFACTURING COMPANY 

ALLIANCE, OHIO 
Alliance ranked No. 14 among all National TV spot 
advertisers in 1953. 
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Learn to Service TV Sets- 
any make or model-Quickly 

There are Plenty of Good Jobs for 

Know-how and Skill 

Men With 

New ALL PRACTICE Method 

trains you at home to become 

a Professional TV Serviceman 

You learn the time saving techniques, 

methods used by top TV Servicemen 
IIII is 100°ße learn-by-doing., practical training. NRI supplies all neces>.iit-7 
equipment, all tubes, including a 17-inch picture tube; and comprehensive 
manuals covering a thoroughly planned program of practice. You learn hoi. 
experts diagnose TV reciiiver defects quickly. You easily learn the ceu-e- 
of defects -audio and video -and how to fix them accurately. 

You get actual experience aligning T\ receivers. isolating complaints from 
scope patterns. eliminating ilterference, using germanium crystals to rectify 
the TV picture signal, adusting the ion trap and hundreds of other valuable 
Professional techniques. 

17 Picture Tube, Components 

for a TV Receiver, Scope, 

Signal Generator, HF Probe - 
all included in introductory 

price under $200 -Easy Terms 

YOU Learn 
By poing 

If you want to go places in TV servicing, you 
will act quickly to find out what you get, 
what you practice, what you learn and how 
NRI's new course in Professional Television 
Servicing will help you advance through 
better technical knowledge and training. See 
pictures of equipment supplied, read what 
you practice in hook offered FREE to am- 
bitious men with some knowledge of Radio 
or TV fundamentals, Find out about this 
ALL PRACTICE Professional TV Servicing 
Course now. 

Hoax TO 

REACH THE 

TOP 

IN TV 

SERVICING 

UHF and COLOR Create 

Growing Opportunities 

To casts in on the present UHF ami the comic;; 
COLOR TV- boom you'll need the kind of knowl- 
edge and experience NRI's l'ourse pives. You'll 
get practice installing front -end channel selector 
strips in modern FIIF -VILE receivers. Tou leas 
l'l1F seiicing problems rind their .solution. Mail 
the coupon non. Discover how Nltl's new coursa 
in l'It11Fh:SSIONAi. TELEVISION SERVICING 
meets the oeeils of the man who wants to get 
ahead in TV- Servicing. 

Not for Beginners 
If ton las ,ime knowl- 
edge of !radio -T\ fun - 
dtuueutals. or have had 
soue Radio Shop expe- 
rience or :only Radio 
school training, this 
cnurne IS Foll YOU, 
flail coupon today. 

r 
National Radio Inaioute, Dept. I 

l6th and U Sts., N.W. 
k ' Washington 9, D.C. 

COUPON BRINGS IMPORTANT 
Please 

d 

,end my FRl ' -How. te Reach 
unerstand nu salesman gril: call, 

BOOK FREE: 
1 

Get ,his book and judge for yourself how- thi- ,i ae will 
further v our ambition to reach the top in "I \ . rn-icing 
or help t build a more secure bu -i'i - -- of your own in 
TV. Marry of tomorrow's lop TV . men 
who =an -service any make, any r loth t, UHF, VHF or II 

Color TV . . . will be graduates of his training. Nluil 
tlx: coupon nuw. There is uu obligati,.n. a. 

OCTOBER, 1954 

Nanne 

MAIL 

NOW 

the Top in TV Servicing." 

Address 

Age 

City 7on State 

i 

J 
3 

www.americanradiohistory.com

www.americanradiohistory.com


I!IEC i iiouii:s 
Formerly RADIO CRAFT Incorporating SHORT WAVE 

Hugo Gernsback 
Chairman of the Board 

Editor and Publisher 
M. Harvey Gernsback, 
President 

Editorial Director 
Fred Shunaman 

Managing Editor 
Robert F. Scott 

W2PWG, Technical Editor 
Jerome Kass 

Associate Editor 
I. Queen 

Editorial Associate 
Matthew Mandl 

Television Consultant 
Angie Pascale 

Editorial Production 
Wm. Lyon McLaughlin 

Tech. Illustration Director 
Sol Ehrlich 

Art Director 

Lee Robinson 
General Manager 

John J. Lamson 
Sales Manager 

G. Aliquo 
Circulation Manager 

Adam J. Smith 
Director, Newsstand Sales 

Robert Fa!lath 
Promotion Manager 

Seymour Schwartz 
Advertising Production 

Member 
Magazine Publishers 

Association 

ON THE COVER 
Color TV is as new to many 
engineers as to service tech- 
nicians. The cover photograph 
shows a classroom in the Allen 
B. Du Mont Laboratories, where 
engineers are instructed by 
their more advanced col- 
leagues. 

Co /or original courtesy Allen 
B. Du Mont Laboratories 
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National Schools brings you a new dimension in training 
for TELEVISION - RADIO- ELECTRONICS 

YOU CAN LEARN ST HOME STUDY, IF- 
-you are ambitious to increase your earning power. 
-you want to broaden your knowledge and skill. 
-you choose the school with the most complete training 

and service. 
50 Years of Successful Training 

National Schools has been training men for success since 1905. 
Our graduates are located around the globe, in good -paying jobs 
in servicing, installation and manufacturing ... in public and 
private industry, or in their own businesses. All this experience 
and background are your assurance of success. 
What This New Dimension in Home Study Means to You 
As a National Schools student, with Shop Method Home Training, 
you master all phases of the industry -TV, Radio, Electronics - 
theory and practice You learn HOW and WHY, in one complete 
course at one low tuition. 
Because National Schools" world headquarters are in Los Angeles 
-"capital city" of TV- Radio- Electronics -our staff is in close 
touch with industry. Our lessons and manuals are constantly 
revised to keep you up -to- the -minute on latest developments. We 
show you how to make spare time earnings as you learn, and we 
give you free placement assistance upon graduation. National 
Schools is approved for G. I. Training. Both Resident and Home 
Study courses are offered. If you are of draft age, our training 
helps you achieve specialized ratings and higher pay grades. 
This new dimension enables us to train you as you should be 
trained at home, regardless of your age or previous education. 

Your Course Includes Valuable Units 
We send you important equipment, including a commercial, pro- 

OCTOBER, 1954 

fessional Multitester... plus parts to build Receivers, Oscillators, 
Signal Generator, Continuity Checker, other units, and Short 
Wave and Standard Broadcast Superhet Receiver. 

Mail Coupon for Complete Information 
Get these two free books about this new 
dimension in Home Training. A compre- yo.,, L f `AMPLE 

LESS pry hensive, illustrated fact -book and a a5r-% ì 1. -. 
sample National Schools lesson. No 
obligation, so mail coupon today. ' 

NATIONAL SCHOOLS 
TECHNICAL TRADE TRAINING SINCE 1905 
Los Angeles 37, Calif. Chicago:323 W.PolkSt. 
In Canada: 811 W. Hastings St.,Vancouver, B.C. 

YOUR FUTURE 

RADIO 

TELEVISION 

41, 
MAIL NOW TO OFFICE NEAREST YOU! 

(mail in envelope or paste on postal card) 

NATIONAL SCHOOLS, Dept. RG -104 
4000 S. FIGUEROA STREET 
LOS ANGELES 37, CALIF., 

OR 
323 W. POLK STREET 

CHICAGO 7, ILL. 

Rush FREE Boox, "Your Future in Radio -TV- Electronics," 
and FREE LESSON. No obligation, no salesman will call. 

NAME BIRTHDAY 19 

ADDRESS 

CITY ZONE STATE 

Check if interested ONLY in Resident Training at Los Angeles. 
LVETERANS: Give date of discharge - 
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636 

DYNAMIC 
MICROPHONE 

Gives you features 
similar to those 
in the famous 
E -V Slim -T 
TV 
That's why it 1s 

so outstanding 
for Public Address, h d 

s, dreoster 

Recording 
general -purpose use. 

List Price .$70 
SMOOTH RESPONSE 

60.13,000 CPS 

HIGH OUTPUT 

OMNIDIRECTIONAL 

ACOUST ALLOY 

DIAPHRAGM 

BUILT -IN 
BLAST FILTER 

Can be used 
in the hand, 
on, a stand, 
or overhead 

SENC FOR BULLETIN 

421 CARROLL ST. BUCHANAN, 

Export: 13 E. 40th St., N. Y. 16, J.S.A. 

6 

the 

Radio 
month 

r"^ :DAY 

pnoMOrY , 

FIRST COLOR TV DX pickup may. 
have taken place on July 11 when the 
color bar pattern of KPRC -TV, Hous- 
ton, was received by R. K. Lockhart in 
Moorestown, N. J. The signal was 
picked up for about 19 minutes shortly 
after noon, on an RCA C -100 color re- 
ceiver. Lockhart reported the color 
quality good. 

EDUCATIONAL TELEVISION is 
continuing to grow as shown by the 
announcement that the fourth and fifth 
stations have qualified for grants under 
the Emerson Radio and Phonograph 
Corporation plan to give $10,000 to each 
of the first 10 educational stations. 

In presenting checks to stations 
KQED, San Francisco, and WHA -TV, 
Madison, Wis., Benjamin Abrams, pres- 
ident of Emerson, said, "This is a tre- 
mendous step forward but it has been 
made possible only by the combined 
support of civic and educational lead- 
ers and the general public in each of the 
five areas." 

PHILCO COLOR TV TUBE may 
soon make its appearance. Although 
Philco has already delivered some tube 
manufacturing equipment to its licen- 
sees, it admits "a lot of invention is still 
needed." Complex receiver circuitry ap- 
pears to be the main stumbling block. 

The tube will be of single -gun con- 
struction with a 250 -square -inch picture 
area on a 21 -inch rectangular tube. It 
will use the same glass bulb as present - 
day monochrome tubes. The phosphors 
are applied to the face photographically. 

U.H.F. SATELLITES will come into 
being as a result of an FCC ruling. 
These stations will rebroadcast pro- 
grams from a master station at differ- 
ent frequencies. The FCC action was 
taken to help further u.h.f. development. 

Under the ruling. a v.h.f. or u.h.f. 

station may have its owned- and -oper- 
ated u.h.f. satellites in near -by areas 
carrying exactly the same programs as 
the master station. In all other respects, 
the satellites will have to meet FCC 
rules for TV stations. 

Experimenting with equipment suit- 
able for such applications, RCA has re- 
cently completed field tests on a u.h.f. 
TV booster system in cooperation with 
station WJTV, channel 25, Jackson, 
Miss. The tests explored the possibility 
of extending u.h.f. TV service into areas 
blacked out by geographic conditions. 

The booster system consists of a low - 
power auxiliary transmitter (power 
may have to be increased to meet the 
FCC rules as proposed at present), a 
highly directional receiving array, and 
amplifying equipment. The booster 
equipment receives the original signal 
from the station's main transmitter, 
amplifies it, and then broadcasts the 
amplified signal throughout the local 
area where signals from the main sta- 
tion are weak. 

(Continued on page 10) 

Receiving antenna for booster system. 

Transmitting antenna for booster system. 

RADIO -ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


Prepare Now... in spare time at Home ... for a New, 

pRopmelE: wraggive Furemc 

TELEV /S %OM 
RADIO ELECTRON /CS 

RADIO CHIEF OF ILE DE FRANCE 
FRENCH LUXURY LINER PRAISES D. T. I. 

Radio Chief -Jean Desmos Says: 
Your Trcin.ng Organization in Chicago 

is known not only throughout Europe. 
but also in many parts of the world ais 

' one of America's finest Television. Radio 
and Electronics training centers.'" 

W C. DsVRY, Director 

a 

W. C. DEVRY TEILS OF 

BIG OPPORTUNITY 
AWAITING MEN 17 -45 

Urges them to send for facts today 
"Many D.T.I. graduates ore earning real money 
in TV Stations ... A.M. and F.M. Radio Stations 

. Television Manufacturing Plants ... Research 
Laboratories ... Police, Train and Car Radio ... 
Aviation Radio ... Industrial Electronics ... Sound 
Motion Pictures ... Electronic Musical Instrument 
Plants ... the Hearing Aid industry ... and in 

many other branches of this great and growing 
opportunity field. 
"Mail coupon today for the latest facts about 
these many wonderfully interesting opportunities 
facing you ... and HOW yo, may nov get the 
same remarkable traininç -and subsequent 
EMPLOYMENT SERVICE -than have already en- 
abled so many men to get skrted in a good job 
or their own profitable business There's NOTHING 
ELSE LIKE IT!" 

Prepare At Home Or In Our Chicago Laboratory! 
See for yourself how readily you may prepare at home, or in our modern Chicago 
laboratories, for a good job or business of your own in one of America's most promis- 
ing, fast -growing fields -TELEVISION- RADIO- ELECTRONICS. 

If you train at home you get (1) the use of a 16 -mm. movie projector and 16 reels 
of animated movies to help you learn important points faster ... easier, (2) mod- 
ern, well illustrated lessons and (3) sixteen shipments of electronic parts enabling 
you to get valuable practical experience from over 300 projects- including building 
and keeping the electronic equipment shown below. And upon completing training, 
you have the optional privilege of building and keeping a big 21 INCH TV Set. (D.T.I. 
offers another home training in Television- Radio -Electronics, but without the TV set.) 
Get the full story. Mail coupon today! 

Build and keep his BIG DTI 

Engineered TV s - asily 
converted to U.H.cee(DTIoffers 

othe home training, but 
without the -V set.) 

LAUD D. T. I.'s 
HOME MOVIES 
IN CONGRESS 
D.T.I.'s remasl -able hone 
training bene'd of visual 
training MOVIES has been 
praised from the floor sf 
the House of I'presentaives 
recorded in The Congress onal 

\If subject to military service, the 
information we have for eou 
shoula prove very helpfu 

coupon today. 

HOME MOVIES 

in Washington, D. C. and 
Record. 

"One of America's 
Foremost Television 

Training 
.1 Centers" 

-ADM 

DEVRY TECHNICAL INSTITUTE 
AFFILIATED wlrH 

DEFOREST'S TRAINING, INC. 
CHICAGO 41, ILLINOIS 

OCTOBER, 1954 

A YS 
%'310 

EARN 
MONEY 

1p .111 
ll110h 

DEVRY TECHNICAL INSTITUTE 
Rills 4141 BELMONT AVE., CHICAGC 41, ILL. Dept. 

ElE 

I would like row valuable information- packed publicot on showing 
how I may got started toward a good job or my own business in 
Television- Radio -Electronics. 

MAIL COUPON TODAY! 

Name Age 

Street Apt 

City Zone Sta e 

III. T. I.'s Training is Available in Canada 
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Longer Life! 

Availability! 

ARE PACKED 

WITH PROFITS! 

Make old sets like new... have more satisfied customers! 

Interested in new sales records? You'll be heading in that 
direction when you replace old picture tubes with new Sylvania 
Aluminized Tubes. 

Sylvania Aluminized Picture Tubes give terrific performance. 
They make old sets better and brighter than new by providing whiter 
whites -blacker blacks ... a 6 -times better picture contrast. 

Sylvania Aluminized Picture Tubes are now available in most 
sizes for all popular TV sets. In other words, with Sylvania 
Aluminized Picture Tubes, you give your customers the best possible 
buy and the best possible service, including a full one -year warranty. 

Remember, millions of set owners see and hear about Sylvania 
Picture Tubes on the nation -wide weekly television show 
"Beat The Clock." They know that they are famous for quality 
and dependability. For full details about aluminized tube 
replacement, write for Sylvania's "Aluminized Picture Tube 
Replacement Guide." Address: Dept. 4R -3810, Sylvania NOWT 

8 

COST ?. . 

)J4NIA 
Sylvania Electric Products Inc. 1740 Broadway, New York 19, N. Y. 

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

LIGHTING RADIO ELECTRONICS TELEVISION 

RADIO -ELECTRONICS 
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NEW! 

SABRE 
with 

look at these outstanding 
sales features 

Compact size -makes it easy 
co handle -to stock -and 
safe to install 
A sturdy streamlined design 
that will stand up under ex- 
treme weather and icing con- 
ditions 
Completely pre -assembled - 
with fold out construction 
Sealed element ends elimi- 
nate wind noise 
Ideal with rotor either singly 
or stacked Miracle Phase* 

One Antenna that fills your VHF needs close in - to extreme 
fringe and UHF 

Uniform low band coverage 
(2 -6) and excellent high 
hand gain (7 -13) 
High front to back ratio cuts 
co- channel interference 
Sharp directivity and ultra 
linear response for excellent 
black and white and color 
reception 
300 ohm match 
Only the Welco Sabre has 

Miracle Phase 
Miracle Phase effectively isolates the undesirable interaction and 
loading of Phased elements.As used with a bi-philler broadening 
and phase inverting element. it allows the low band dipole to 
function with proper gain and pattern response in the high band. 
This unique coupling of working elements makes it possible to 
feed the received signal to the set so satisfactorily that the need 
for many additional elements is eliminated - greatly reducing 
the physical size of high gain antennas - thus allowing one an- 
tenna to fill many requirements -- and become the first choice 
of servicemen. 

watch the Sabre create a new standard 
in antenna design and appearance 

OCTOBER, 1954 

model 100 
Miracle Phase* 

Potent Applied Fo, 

introduces a New Look 
in all channel antenna 
design 

ORDINARY ANTENNA SABRE 100 

Compare Sabre 100 performance, 
size and price with other antennas 
The Welco SABRE cannot be compared with 
any other antenna design -because electrically it 
works different -physically it appears different. 
The SABRE is compact, streamlined and its new 
phasing system gives it added distinction. All this 
at a price that will amaze the most discriminating 
people, thus making the SABRE a tremendous 
sales getter. 
THERE'S A SABRE MODEL FOR EVERY 
AREA FOR TODAY'S NEEDS AS WELL AS 
TOMORROW'S! 

Distributor Inquiries Invited -- Territories lot the New Sabre Line Now Oven 
Write. wire or phone- 

WELCO MFG. CO. 
Leaders in Electronic Design 
225 S. Third Street 
P.O. Box 110 Burlington, Iowa 
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TUNG -SOL 
TECHNICAL DATA 
PAYS OFF IN SERVICE! 

T -58 700 poges -600 tube types 

NEW! 1954 Edition! T -70 200 pages of data on 
CR tubes, receiving and special tubes, dial lamps 

10 

T -31 300 blueprint base diagrams 
for 1100 tube types 

Here's the most practical set of tube ref- 
erence books in the industry -all the in- 
formation you need for everyday jobs! 
They're easy to read -easy to use (always 
lie flat when open). You'll get work done 
faster with Tung -Sol Technical Data 
Books. Ask your tube supplier about them. 

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

TUNG -SOL® 

TECHNICAL DATA 
Tung -Sol makes All -Glass Sealed Beam Lamps, 
Miniature Lamps, Signal Flashers, Picture Tubes, 
Radio, TV and Special Purpose Electron Tubes 
and Semiconductor Products. 

X -RAY HAZARD was laid to receivers 
using recently developed large- screen 
3 -gun color tubes by an official of 
Chromatic Labs, producer of the 1 -gun 
Lawrence tube. He stated the high 
voltage necessary for the 3 -gun tubes 
produces substantial amounts of X -ray 
radiation- enough to cause consider- 
able physical damage to viewers unless 
blocked by expensive shielding. 

In reply, Kenneth Hoagland, engi- 
neering manager of Du Mont's C -R 
tube division, said the problem of X -ray 
radiation had been under study for 
some time. He said RETMA has 
adopted a standard of 6.25 milli - 
roentgens per hour as the safe figure 
for radiation from a cathode -ray tube. 

Hoagland said any tube operating 
under 16 kv is definitely harmless. Over 
that amount, shielding may be required 
to bring radiation down to below the 
safe figure. He added that the safe fig- 
ure was an ultra- conservative one and 
that tubes have been operated in the 
laboratory up to 35 kv without produc- 
ing damaging radiation. 

Charles F. Stromeyer, president of 
CBS -Hytron, admitted that soft X -rays 
are given off at 25 kv, but said they are 
absorbed in the face plate of the CBS 
Colortron. 

EIGHT NEW TV STATIONS have 
gone on the air since our last report. 
These are: 
WGTH -TV Hartford, Conn. 18 
WTHI -TV Terre Haute, Ind. 10 

WPBN -TV Traverse City, Mich 7 

WTVD Durham, N.C. 11 

WGR -TV Buffalo, N.Y. 2 

KXJB -TV Valley City, N.D. 4 

WACH -TV Newport News -Norfolk, 
Va. 33 

WMBV -TV Marinette, Wis. 11 
Five stations have gone off the air: 

WKAB -TV Mobile, Ala. 48 
KBID -TV Fresno, Calif. 53 
WCOC -TV Meridian, Miss. 30 
KSTM -TV St. Louis, Mo 36 
WCHA -TV Chambersburg, Pa. 46 

THE AUDIO FAIR, held in conjunc- 
tion with the annual convention of the 
Audio Engineering Society, will be held 
at the Hotel New Yorker, New York 
City, October 14 to 17. 

RADIO- ELECTRONICS will occupy Room 
716 at the exhibit. Mr. Joseph Mar- 
shall of "Golden Ear" fame will ap- 
pear at the RADIO -ELECTRONICS booth 
to meet his audio friends and demon- 
strate some of his recent equipment. 

RADIO WEATHER FORECAST pre- 
dicts unusually good transmission con- 
ditions for the balance of 1954. This 
report was made by John H. Nelson, 
radio -wave analyst of RCA Communica- 
tions. He bases his forecasts of trouble- 
some magnetic storms on the position of 
the planets in relationship with each 
other and the sun, and boasts 92% 
accuracy for the first 6 months of the 
year. 

While radio disturbances since 1925 
have been attributed largely to sun- 
spots, Nelson said none of his forecasts 
this year were from solar observations. 

COMBAT TV was given its first truly 

public demonstration when military TV 
maneuvers at Fort Meade, Md., were 
telecast from coast to coast on the NBC 
network in color. The tactical combat 
maneuvers were also watched "on loca- 
tion" by top Army officers using closed 
circuit black- and -white equipment. 

Eight remote TV cameras were used 
in the exercises. Their signals were 
piped into a simulated regimental com- 
mand post. The cameras were mounted 
in an L -2 Army plane. Helicopters, 
assault landing craft, and fixed posi- 
tions covered various phases of opera- 
tions, including an amphibious landing. 

The maneuvers televised in color 
showed the destruction of "enemy" pill- 
boxes, questioning of "enemy" prisoners 
-distinguished by their blue uniforms 
-and other battle occurrences. 

Viewing the scene, General Sarnoff 
of RCA said that further development 
may make it possible for military com- 
manders sitting in the Pentagon to 
watch actual battle scenes overseas. 

QUARTER CENTURY WIRELESS 
Association will hold its 1954 winter 
meeting on October 29 at the Hotel 
Belmont Plaza, New York City. A talk 
on single -sideband transmission will 
be given by Don Norgaad, W2KUJ, a 
research engineer for General Electric. 

Organized in 1947 to foster friend- 
ship among ham operators, the QCWA 
now has an active membership of more 
than 700. Full membership is open to 
amateurs who have held licenses for 
25 years or longer. Officers are John 
DiBlasi, W2FX, president; George T. 
Droste, W2IN, vice -president; David 
Talley, W2PF, treasurer, and Ralph G. 
Barber, W2ZM, secretary. 

ATOM DEFENSE IS PERILED by 
illegal diathermy, industrial heating, 
and electronic equipment. The FCC re- 
ports this equipment interferes with 
the effectiveness of the airplane warn- 
ing system because it disrupts radio 
circuits in the radar network. 

The illegal equipment is believed to 
be largely in the hands of doctors and 
businessmen unaware of the radiation 
situation. Nevertheless it would pro- 
vide an ideal weapon for saboteurs at- 
tempting to disrupt military communi- 
cations or guide enemy planes. 

It also provides a virtually foolproof 
method of transmitting subversive in- 
formation to enemies through coded 
signals based on the time of day the 
machine goes into operation and the 
length of time it is kept on. 

The situation has become so serious 
that William L. Kiser of the FCC's 
New York office warned: "The com- 
mission does not intend to rely solely 
on an education campaign to curb the 
use of these illegal machines. It intends 
to use every means at its disposal to 
identify and eliminate the use of any 
equipment which does not comply with 
its rules." 

Mr. Kiser added that the signals of 
some of these machines can be heard 
around the world. It might be possible 
for enemy guided missiles to "home" 
on these illegal machines. END 
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ti 

Add Technical Training 
To Your Practical Experíence- 

Money- Making 

SFr YOUR FCCL/CENS 
/NA HURRY! 

then use our Amazingly Effective 
JOB-FINDING SERVICE 

7aL5 NOW 

Here Is Your 
GUARANTEE 

It you tail to pass your 
Commercial License exam 
after completing our 
course, we guarantee to 
continue your training 
without additional cost of 
any kind until you suc- 
cessfully obtain your 
Commercial license, pro- 
vided you first sit for this 
examination within 90 
days after completing 
your cone. 

E 
TO TRAIN AND COACH YOU 

AT HOME IN 
SPARE TIME UNTIL YOU GET 

If you have had any practical experience - 
Amateur, Army, Navy, radio repair, or 
experimenting. 

reas HOW- 
Employers make JOB OFFERS Like These 

to Our Graduates Every Month 
Letter from nationally -known Airlines, "We would also appreciate if you would place 

the following additional advertisement in your bulletin -Ranted- Superintendent of 

Communications . . . Salary $6613.66 per month." 
Letter from nationally -known airplane manufacturer, "We need men with electronic 
training or experience in radar maintenance to perform operational check -out of radar 
and other electronics systems starting salary ... amounting to $320.33 per month." 

These are just a few samples of the job offers that come to our office periodically. Some 

licensed radioman filled each of these jolts ... it might have been you! 

HERE'S PROOF FCC LICENSES ARE OFTEN 

SECURED IN A FEW HOURS OF STUDY With 
OUR Coaching AT HOME in Spare Time. 

Name and Address License Lessons 
Lee W o r t h y . . .. .. .... 

2211)U Wilshire St.. Bakersfield, California 
Clifford E. Vogt 

Box 11)16. Dania, Florida 
Francis X. Foerch .... .. .. .... 

38 Heurter PI.. Brgenfield, New Jersey 
If/Sgt. Ben N. Davis .. .. 

'117 North Roosevelt. I.chanon, Illinois 
Albert Schoen 

110 West I lth St.. Escondido, California 

..2nd Phone.. 

..1st Phone.. 

..1st Phone.. 

..1st Phone.. 

..2nd Phone.. 

18 

20 

38 

38 

23 

Carl E. Smith, E.E., Consulting Engineer, President 

CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
DESK RE -69. 490C Euclid Bldg., Cleveland 3, Ohio 

OCTOBER, 1954 

Inlarmatian 

TELLS /OW^ 
Our Amazingly Effective 
JOB -FINDING SERVICE 

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

GETS CIVIL SERVICE JOB 
"Thanks to your course I obtained niy 2nd phone license, and am now employed by Civil 
Service at Great Lakes Naval Training Station as an Engineering Specialist." 

Kenneth It. Leiser, Fair Oaks, Mtd. Del., McHenry, IL 
GETS STATE POLICE JOB 

"I have obtained my 1st class ticket (thanks to your school) and since receiving race I 
have held good jobs at all times. I am now Chief Radio Operator with the Kentucky 
State Police." 

Edwin P. Healy, 264 E. 3rd St., London, K. 
GETS BROADCAST JOB 

"I wish to thank your Job -Finding Service for the help in securing for me the posfNon 
of transmitter operator here at WCAE, in Pittsburgh." 

Walter Koschik. 1442 Ridge Ave., N. Braddock, Ph, 

GETS AIRLINES JOB 
"Due to your Job -Finding Service, I have been getting many 
offers from all over the country, and I have taken a ¡oh pith 
Capital Airlines In Chicago, as a Radio Mechanic." 

Harry Clare, 4537 S. Drexel Blvd., Chicago, II. 

OURS IS THE ONLY 
HOME STUDY 
C O U R S E W H I C H 
SUPPLIES FCC. 
TYPE EXAMINA- 
TIONS WITH ALL 
LESSONS AND 
FINAL TESTS. I Your FCC Ticket is recognized by most employers in the 

1 electronic field as proof of your technical ability. 

B 

MAIL COUPON NOW Ininilszi 
CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Desk RE -69 -1900 Euclid Bldg., Cleveland 3, Ohio MI 

(Address to Desk No. to avoid delay) 

I want to know how 1 can get my FCC ticket in a minimum of time. 
Send me your FREE booklet, "How to Pass FCC License Examina- 
tions" (does not cover exams for Amateur License), as well as a 
sample FCC -type exam and the valuable 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 airmail. 
Special tuition tes to bers of the U.S. Armed Forces 1111111Ii 111l :tom 

II 

j 

'1 1 
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ANOTHER RAYTHEON FIRST! 

\ II 

i 
r 

N 

X NEW 17" 90° DEFLECTION 

PICTURE TUBE 

17AVP4 
'Raytheon leads the way to smaller, light weight, more compact, tele- 
vision receivers with the amazing new 17AVP4 monochrome picture 
tube. It is 35/e inches shorter in overall length and approximately 4 
pounds lighter than present 17 inch tubes. The type 17AVP4 incor- 
porates a new 90° deflection angle bulb, a 1 inch shorter neck length 
and achieves maximum compactness with conventional viewing area. 
The 17AVP4 has electrostatic focus, magnetic deflection and features 
the same crisp, clean picture that makes all Raytheon Picture Tubes 
outstanding for quality. 

This important new Raytheon tube, developed and produced at 
Raytheon's new modern picture tube plant at Quincy, Massachusetts is 
one more reason why you can standardize on Raytheon Picture Tubes 
with complete confidence that you are giving your customers the very 
latest and best. 

Remember, Raytheon Picture Tubes are Right for Sight, Right for You, and 
always New. Buy them through your nearest Raytheon Tube Distributor. 

155/8 ±3, "8 

.-9 1/8"! 3/16" 6 Ii2"t3,16"-,- 

191/4"±3/8 

OLD 

MTN 
RAYTHEON MANUFACTURING COMPANY 

RAYTHEON MAKES ALL THESE: 

ES AND TRANSISTORS NUCLEONIC TUBES MICROWAVE TUBES 
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INTERNATIONAL CORRESPONDENCE SCHOOLS 111 

A. 

how I foxed. 
the Nave 

by Arthur Godfrey 

The Navy almost scuttled me. I shudder to 
think of it. My crazy career could have ended 
right there. 

To be scuttled by the Navy you've either 
got to do something wrong or neglect to do 
something right. They've got you both ways. 
For my part, I neglected to finish high school. 

Ordinarily, a man can get along without a 
high school diploma. Plenty of men have. But 
not in the Navy. At least not in the U. S. Navy 
Materiel School at Bellevue, D. C., back in 
1929. In those days a bluejacket had to have 
a mind like Einstein's. And I didn't. 

"Godfrey," said the lieutenant a few days 
after I'd checked in, "either you learn mathe- 
matics and learn it fast or out you go. I'll give 
you six weeks." This, I figured, was it. For a 
guy who had to take off his shoes to count 

above ten, it was an impossible assignment. 
I was ready to turn in my bell -bottoms. But 

an ad in a magazine stopped me. Here, it said, 
is your chance to get special training in almost 
any subject -mathematics included. I hopped 
on it. Within a week I was enrolled with the 
International Correspondence Schools studying 
algebra, geometry and trig for all I was worth. 

Came week -end liberty, I studied. Came a 
holiday, I studied. Came the end of the six 
weeks, I was top man in the class. Within 
six weeks I had mastered two years of high 
school math, thanks to the training I'd gotten. 

I.C.S. made the impossible -easy! 

GET EXPERT Free, illustrated catalog on career that interests you. Also 36 -page, pocket. 
GUIDANCE 2 FREE BOOKS size guide to advancement, "How to Succeed." Just mail the coupon ! 

For Real Job Security -Get an I. C. S. Diploma! I. C. S., Scranton 9, Penna. 

BOX 2880 -L, S 

Without cost or obligation, send 

ARCHITECTU RE 
and BUILDING 
CONSTRUCTION 
Air Conditioning -Ref rig. 
Architecture 
Building Contractor 
Building Maintenance 
Carpenter and Mill Work 
Estimating 
Heating 
Painting Contractor 
Plumbing 
Reading Arch. Blueprints 
Steamfitting 
ART 
Cartooning 
Commercial Art Traffic Management 
Fashion Illustrating CHEMISTRY Magazine Illustrating Analytical Chemistry Show Card and Sign Lettering Chemical Engineering Sketching and Painting Chem. Lab. Technician AUTOMOTIVE General Chemistry 
Auto Body Rebuilding Natural Gas Prod. & Trans. 
Auto Elec. Technician Petroleum Engineering 
Auto -Engine Tune Up Plastics 
Automobile Mechanic Pulp and Paper Making 

CRANTON 9, PENNA. ( Partial list of 277 courses) 
me "HOW to SUCCEED" and the opportunity booklet about the field BEFORE which I have marked X: 

AVIATION CIVIL, STRUCTURAL LEADERSHIP RAILROAD 
Aeronautical Engineering Jr. ENGINEERING 
Aircraft & Engine Mechanic Civil Engineering 
BUSINESS Construction Engineering 
Advertising Highway Engineering 
Bookkeeping and Accounting Reading Struct. Blueprints 
Business Administration Sanitary Engineering 
Business Correspondence Structural Engineering 
Certified Public Accounting Surveying and Mapping 
Creative Salesmanship DRAFTING 
Federal Tax Aircraft Drafting 
Letter -writing Improvement Architectural Drafting 

Cl Managing Small Business Electrical Drafting 
Office Management Mechanical Drafting 
Retail Business Management Mine Surveying and Mapping 
Sales Management Ship Drafting 
Stenographic -Secretarial Structural Drafting 

ELECTRICAL 

Name 

ity 

Occupation 

Electrical Engineering 
Electrical Maintenance 
Electrician Contracting 
Lineman 
HIGH SCHOOL. 
Commercial 
Good English 
High School Subjects 
Mathematics 

Zone 

Foremanship Air Brakes Car Inspector 
Industrial Supervision Diesel Locomotive 
Leadership and Organization Locomotive Engineer 
Personnel -Labor Relations Section Foreman 
MECHANICAL STEAM AND 
AND SHOP DIESEL POWER 
Gas -Electric Welding Combustion Engineering 
Heat Treatment Metallurgy Diesel -Elec. Diesel Eng's 
Industrial Engineering Electric Light and Power 
Industrial Instrumentation Stationary Fireman 
Industrial Supervision Stationary Steam Engineering 
Machine Design- Drafting TEXTI LE 
Machine Shop Inspection Carding and Spinning 
Machine Shop Practice Cotton, Rayon, Woolen Mfg. 
Mechanical Engineering Finishing and Dyeing 
Quality Control Loom Fixing 
Reading Shop Blueprints Textile Designing 
Refrigeration Textile Eng'r'g Throwing 
Sheet Metal Worker Warping and Weaving 
Tool Design Toolmaking MISCELLANEOUS 
RADIO, TELEVISION Domestic Refrigeration 
Electronics Marine Engineering 
Practical Radio -TV Eng'r'ng Ocean Navigation 
Radio and TV Servicing Shipfitting 
Radio Operating Short Story Writing 
Television- Technician Telephony 

Age Home Address 

State Working Hours A M to P M 

Canadian residents send coupon to International Correspondence Schools, Canadian, Ltd., 
Montreal, Canada.... Special tuition rates to members of the U. S. Armed Forces. 
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Give your customers the most sparkling pictures 
they've ever hoped for . . . pictures with all the 
dramatic highlights and tones of a portrait photo- 
graph . with the revolutionary new Winegard 
Interceptor TV Antenna ! Restores vibrant life to the 
dull, blurred image of many old sets ... brings out 
every last ounce of performance in the newest. 

For only the Interceptor has that amazing 
"Electro -Lens Focusing" . the patented 
design that pulls in all the signal ... actually 
builds up its intensity ... then focuses the 
amplified signal to the screen, much as an 

14 

optical lens focuses and intensifies light rays. 

And -the Interceptor gives maximum rejection of 
side and back interference ... vastly superior recep- 
tion in outlying areas. Particularly suited to color TV, 
designed to give performance unmatched by any 
other antenna on all VHF channels. Lightweight, 
compact, wind resistant. 

An obsolete antenna can make even the finest set 
unsatisfactory. So give your customers the best per- 
formance from any set, old or new ... insure their 
utmost satisfaction. Write for complete information 
about the Winegard Interceptor Antenna today ! 
'Patent Pending 

WINEGARD Interceptor 
ANTENNA 

with Exclusive Electro -Lens Focusing 

WINEGARD COMPANY, 3000 Scotten Boulevard, Burlington, Iowa 
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120 V. A. C. 

60 CYCLE 

1.1 AMP. MAX. 

THE NEW *EN) 
MODEL 199 

a td V $79TAIL 9 fE 
and it's ideal for the work you do 

It's smaller, lighter -slips readily into tool kit or pocket. 
Gives AMPLE heat -fast. Cools quickly too. Has won- 

derful balance. WEIGHS ONLY 1 Ys LBS. Easier to use 

accurately -less tiring. Its extra long narrow tips (re- 
placeable) make it easy to reach tight spots. And they 

FOR HEAVY DUTY 

THERE'S THE FAMOUS 

WEN 250 WATT "QUICK -HOT" 

OTHER POCKET PORTABLES 

YOU'LL WANT 

TO OWN 

WEN 
OCTOBER, 1954 

are new type steel nose LIFETIME TIPS -practically n- 

destructible in ordinary use. Built -in spotlight automat- 
ically illuminates work. Cherry red plastic handle and 
case are heat and shock resistant. Guin is well made 
throughout -fully guaranteed. And that price! 

567 HOURS 
CONTINUOUS OPERATION 

Ideal for many production jobs, main- 
tenance, repair:, intermi'tent soldering. 
Delivers more heat so cart solder heavier 
metals. With special Rip ruts plastic Nie. 
Fully guaranteed. 

RETAILS 

SUPER - POWER SANDS 
MODEL #303 

Light (21/2 Ibs.)- compact, handy. 120 
V. A.C. 60 cycle, 14,400 strokes P.M., 
straight line action. Kit is Sander, 12 
Sandpapers, 2 Polishing Cloths. 

SANDER- POLISHER 
MODEL x¡'202 

For fine finishing. 120 V. A.C. 60 cycle 
straight lire action; no scratches reaches 
corners. Also polishes cor, etc. S 119! 

only J 
RETAILS 9645 

COMPLETE WIT 

PRODUCTS, INC. 580NORTHWEST 
,HILHWAY 

(Export soles, Scheel International, Inc., Chicago) 
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Turner: 
Model TV -2 

...for sharper reception 
on any set -new or old! 

We'll give it to you straight. This 
booster costs a little more. It's 
worth it! Who wants to watch 
Milton Berle through a blizzard 
of snow. The high -quality cas- 
code circuit in the Turner booster 
reduces noise and snow to a mini- 
mum. Produces an excellent pic- 
ture even in extreme fringe areas. 
Ma n y servicemen say, "The 
Turner is the only booster that 
will help the new sets with cas- 
code tuners." Install a Turner 
booster and you guarantee the 
best possible reception. 

THE TURNER) COMPANY 

The TURNER Company 
933 17th Street N.E., 
Cedar Rapids, Iowa 

Gentlemen: Please send me com- 
plete information on the superior 
performance of your booster. 

Nome - 

Address 

City__ ____ _ State___ _._ 

16 

rrespondenee Q 
VENEZUELA TV 

Dear Editor: 
Having read your column in the July 

edition, I thought you might appreciate 
some facts concerning TV conditions 
here in Caracas. 

Three TV stations are currently in 
operation: channel 4, Televisa, with 
about 15 kw of radiated power; channel 
5, Televisora National; and channel 7, 
Radio Caracas -TV, which is in the proc- 
ess of changing to channel 2. I believe 
that the radiated power of channels 5 
and 7 is lower than that of channel 4. 

The scanning rate of all three trans- 
mitters is in accord with the power -line 
frequency of 50 cycles. Using a 625 -line 
scanning system, the horizontal sweep 
frequency is slightly less than that used 
in the United States. Most receivers 
manufactured in the U.S. will function 
with only slight readjustment of the 
standard vertical and horizontal con- 
trols, with an occasional few requiring 
resetting of the horizontal- frequency 
coil. 

Some sets, particularly CBS- Colum- 
bia, require an additional resistor in the 
vertical oscillator circuit to obtain 
proper lock -in. With my 1949 Crosley, 
I just plugged in the set, adjusted the 
horizontal -frequency and synchronized 
the vertical sweep with the front ad- 
justment -that was all. 

I mention these facts so that any 
States -side viewers will be prepared to 
resync their receiver should they catch 
a signal from Caracas. 

WALTER C. BIEBER, JR. 
Caracas, Venezuela 

"NO NEW THING" 
Dear Editor: 

On page 6 of the August issue you 
inform your readers about "a new de- 
parture in electron tube manufacture," 
describing a ceramic type tube devel- 
oped by Sylvania. 

In 1938 the German Telefunken G.m. 
b.H. developed and manufactured such 
tubes for use in German military equip- 
ment- especially for decimeter waves. 
After the last war I had an opportunity 
to study German military manufactur- 
ing techniques and I got hold of a few 
dozen of these tubes in the Luftfahrt- 
forschungsinstitnt at Oberpfaffenhofen 
near Munich, Bavaria. The mechanical 
form of these tubes was equivalent to 
the German "steel" tubes 

So, you see, "there is nothing new 
under the sun." 

IVAN I. BEZUGLOFF, JR. 
Vice -president, Metronix, Inc. 
New London, Conn. 

ANEW HIND OF BOON 

FOR TV SERVICEMEN 

by MILTON S. KIVER 

"Analyzing an 

Tracing TV 

Circuits' 

d 

YOU'LL 
MASTER 
ANY TV 
CIRCUIT 

the book that gives you all 

the knowledge you need and 

shows you HOW TO APPLY IT 

A BASIC 
BOOK 

for EXPERTS 
or 

BEGINNERS 

Written by an authority who gives you 
all the facts about every TV circuit and 
then actually tells you how to apply the 
knowledge for everyday Service SUC- 
CESS and PROFITS. This book spells 
out in simple, easy-to-understand lan- 
guage the rules a technician must follow 
to become top -notch in his work -the 
rules, you need for assured Service 
SUCCESS. It's the one "must" book for 
every Service Technician. 

CONTENTS: Chapt. 1: Things You Should Know 
About Every Circuit. Chap*. 2: From the General to 
the Specific. Chapt. 3: Differences Between Sche- 
matics and Actual Sets. Chapt. 4: Following the D.C. 
Power Lines of a Set. Chapt. 5: Where the Boost B+ 
Fits In. Chapt. 6: The A. G. C. System -From Begin- 
ning to End. Chapt. 7: In and Around the Deflection 
Systems. Chapt. 8: First Things First. Chapt. 9: What 
To Do When You Meet an Unfamiliar TV Circuit. 
Chapt. 10: Summary. 

168 PAGES, 8Y2 x 11" SOO 
ORDER JA -1. Only.... 

A- 

'x.44 
Order from your Parts Jobber today, or 
write to Howard W. Sams & Co., Inc., 
2205 East 46th St., Indianapolis 5, Ind 

My (check) (money order) for $ 

enclosed. Send copy(ies) of "Analyzing 
& Tracing TV Circuits" (JA -1, $3.00). 

Name 

Address 

City Zone.... State 
(outside U.S.A. priced slightly higher) 
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free 
955 vAuE 

PACKED ALLIED 
308 -PAGE CATALOG 

rl 

SEND FOR IT TODAY 
Get ALLIED'S 1955 Catalog -308 pages packed 
with the world's largest selection of quality 
electronic equipment at lowest, money- saving 
prices. Select from the latest in High Fidelity 
systems and components; custom TV chassis, TV 
antennas and accessories; AM and FM receiving 
equipment; P.A. Systems and accessories; 
recorders and supplies; Amateur receivers, 
transmitters and station gear; specialized 
industrial electronic equipment; test instruments; 
builders' kits; huge listings of parts, tubes, 
tools, books -the world's most complete stocks of 
quality equipment. ALLIED gives you every 
buying advantage: fastest shipment, expert 
personal help, lowest prices, assured satisfaction. 
Get the big 1955 ALLIED Catalog. Keep it handy 
-save time and money on everything in 
Electronics. Send for your FREE copy today. 

the only COMPLETE 

catalog for Everything 

in TV, Radio and 

Industrial Electronics 

R D 3D t ! Hti<. 

NO() WES1 N. 
iRh PV 

lelePho,,O- 
NAP i ` .. 

CE,t ptQG 
NO. ..0 10, 

ladystriat 
Eledtomics 

VO n9 in Radio, Televisìoe 

(UocPdá QaM¢et Stneka) 
Al TV and Radio Parts 
All Electron Tube Types 
Test and Lab Instruments 
High Fidelity Equipment 
Custom TV Chassis 
AM, FM Receiving Equipment 
Recorders and Supplies 
P. A. Systems, Accessories 
Amateur Station Gear 
Builders' Kits & Supplies 
Equipment for Industry 

i.s 

t 
ALLIED RADIO 

Send for the 
leading Electronic 

Supply Guide 

World's Largest Electronic Supply House 

EASY -PAY TERMS 

Use ALLIED'S liberal Easy Pay- 
ment Plan -only 10% down, 
12 months to pay -no carry- 
ing charges if you pay in 60 
days. Available on Hi -Fi and 
P. A. units, recorders, TV 
chassis, test instruments, 
Amateur gear, etc. 

HI -FI SPECIALISTS 
To keep up with the latest and 
best in High Fidelity, look to 
ALLIED. Count on us for all 
the latest releases and largest 
stocks of Hi -Fi equipment. We 
specialize, too, in TV supply 
-and are foremost in the field 
of Builders' Kits. 

ALLIED RADIO CORP., Dept. 2 -K -4 

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

. G Send FREE 308 -Page 1955 ALLIED Catalog 

Name 

Address 

ultra- modern facilities for the FASTEST SERVICE IN ELECTRONIC SUPPLY City 

OCTOBER, 1954 

Zone State 
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the most important antenna 
development since the 

introduction of the basic Yagi 

The World's First 

Triple- Powered Yagi .. . 

Brilliant all -channel 

VHF performance - 
and really ready for 

Stacked 

SUPER RAINBOW 

model no. 331 -2 

No other antenna provides such outstanding 

long distance reception in black am white. 

No othe- antenna is so well prepared to meet 

the exacting requiremer:ts of color television: 

Uniform high gain, flat frequency response, 

extremely narrow polar patterns, highest 

front -to -back ratios. 

Single bay 

SUPER RAINBOW 

model no. 331 
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these 3 basic 
engineering advances 

make the RAINBOW the most powerful 
all-channel VHF antenna 

science has yet produced. 
1. New spacing formula: C!hlannet Master research has 

now established new, more efficient relationships 
between the Yogi's parasitic elements (directors and 
reflectors) - far greater efficiency than a screen. 

The radical new spacing arrangement between these elements 

has, for the firs: time, extended the full efficiency and 
high gain of the basic narrow bend Yogi over the 
fuff width of an entire Vdf bond 

2. Mew "triple power" High Brand directors and 
reflector: Three- segment direct=ors and reflectors, 
with each segment insulated from its odjacer segment, 

provide the combined power of three High Band Yogis, 

operating side by side, in perfect phase. This is the first time 

an entire antenna has been made to operate on the some 

high gain principle as the fabuloJs Tri -Pole. 

3. New "intermix" design: Combines - infra one single 

antenna - two separate, independent sets of directors and 
reflectors, one for High Band, one for Low Band. 

Each parasitic system operates only on its own band. 
No compromise design. No ;Interaction. No signal loss. 

PLUS Channel Master's original, super -gain TRI -POLE .. . 

the unique triple -powered dipole that made he Champion 
the most wanted antenna in A,lerica. 

Stackec 

I RAINBOW 

model r : 330-2 

2 great models available: 
RAINBOW, Model No. 330- for secondary and near- fringe areas. 

SUPER RAINBOW, Model No. 331 - for fringe and super -f singe oreos. 

Full band width - 
highest gain - of any 
all -channe! antenna. 

Diagram il'uetraes independent 
operation of the BAINBOW's High 
Band and Loss Band parasitic ee- 
ments. Note Enicue new spaciig 
ar-angement between elements. 

L vin 

Ba 

Cha 

( tin 
ack 

narr 

Heavier lines indicate elements operating on: 

Low Band only 

Ill 

1..1 

1CTripoh 
(denying 
aarrott 
östr 6utianj 

Note that ecci Koh Band element is =Wally thee separate elements, 
eccì insulsom 'ram the o?heEs. for triple-powered perf.rmaree. 

Here's how the RAINBOW cutaerForms tl-e tam )us Chclimpi3n. 
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+3.5 
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+2 +1.5 
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+2 
DI 

+3.5 
DB 
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IF 
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RAINBOW 
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+2 
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+1. 
De 
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DB DI 
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DB 

-.5 
DB 

+0 +0 
DB DB 

+0 
DI 

+1 
DB 

+1.5 
CB 

Stacked 
SUPER 
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+2 
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DB De 

+3 +4 
DB DB 

+.S 
DB 

-I 
OB 

+1 +2 
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+2 
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+2.5 
DB 

+3.5 
CB 

Write for complete technical literature 

1-467(r tat 
l,- 

P tt n 

..toti.e nita rj 

5iß 3ile lkay 

RAINBOW 

morel no_ 330 

Seen in October 

Coronet 

]IC 190 150 

CBANNEI MISTER CORP. 
FíLfNVft Li. N. Y. 
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1L0111 bethe Judge! 
Let the Kay- Townes SUPER -KATY 

prove its superiority over 

ALL other TV antennas 

on the market today! 

Here's why the famous 
KAY -TOWNES 

AMERICA'S 

TV 

"THE BEST SET IS ONLY AS 

MOST WANTED 
ANTENNA 

wins in every case! 
FAR REACHING Reception! 
New MOLDED, RIBBED 
INSULATOR for low water 
absowption! 
New RIGID Construction to 
withstand gale -force winds! 
EASY Installation! 
LESS DEPTH on mast! 
Best by Color -Test! 
Super Katy has been proved 
the best antenna for fine color 
reception by actual field tests. 

Every Super Katy installed 
will bring NEW SALES! 

GOOD AS ITS ANTENNA" 

The long reach, long profit antenna 
"Fringe area" dealer- servicemen in every part of 
the country are reporting outstanding sales and 
service stories ...and, mounting TV consumer demand! 
The new, revolutionary Super "KATYS" have now 
convincingly proved every quality and performance 
claim attributed to them. 

Kay -Townes' original SUPER KATY design ... 
now amazingly improved ... will out -perform any 
other competitive antenna on the market today, 
regardless of type or design principle! 

Manufactured and Distributed in CANADA By 

D:LHI METAL PRODUCTS, LTD., DELHI, ONTARIO 

KAY- TOWNES 
ANTENNA CO.' 
ROME et GEORGIA 

atigaletroia 
&BIG-JACK 
ilw eeovemoaseC_a'cecTlattruy, 
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L. C. Lane, B.S., M.A. 
President, Radio -Tele- 
vision Training Asso- 
ciation. Executive 
Director, Pierce School 
of Radio & Television. 

r 

Use your experience in radio to step into a 
in higher 

paying television job by studying 

SPARE TIME. 

The fabulous television industry has seen many 
booms - in building of broadcasting stations, 
manufacture of black and white VHF sets, and 
sale of these sets to millions of families - but 
the biggest booms are yet to come. 

From my experience in the radio- television -elec- 
tronics field and my contacts in high places, I can 

tell you that past TV booms will look small compared to the booms 
that will come with construction of new VHF and UHF stations and 
perfection of low -cost color television sets. 

These developments are just around the corner. If YOU want to be 
in on the ground floor for the jobs that will be created, now is the 
time to do it. You can keep your present job and study one of my 
two NEW courses - FM and Television Technician Course - TV 
Cameraman and Studio Course. 

These Courses - especially prepared for home study - will train 
you for top -paying jobs in the ever -expanding radio- television- 
electronics industry. You'll be able to write your own ticket to get 
a better pay job or set up your own business. 

EXPERT FM -TV TECHNICAL TRAINING 
y FOI -TV Technician Course lets you take full advantage of your previous experience - either civilian or Armed Forces. YOU CAN SAVE MONTHS OF TIME. My FM -TV 

Technician Course completes your training by providing a thorough background in 

Frequency Modulation and Television Theory and Practice. 

You "Learn by Doing ", working with parts and equipment I send you. Six large kits 

of FM and TV parts are given to you as part of the course. 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). 

Upon completion of your training you may - if you desire - take two weeks of 

shop training at my associate resident school in New York City AT NO EXTRA COST! 

ET ER PtI S t 
My School fully approved to train veterans 

under new Korean G.I. Bill. Available only to 

Veterans discharged after June 27, 1911 

eligible, CHECK COUPON. 

FREE FCC COACHING COURSE 
Important for BETTER PAY JOBS requiring FCC License You 

get this training AT HOME and AT NO EXTRA 013? Top 

TV jobs go to FCC -licensed technicians. 

EARN while you LEARN 
Almost from the very start you can earn extra money 

while learning, repairing Radio -TV sets for friends and 

neighbors. Many of my students earn up to $25 a week 

...pay for their entire training from spare time ea nings 

...start their own profitable service business. 

r 
(-N Telephone 

Transmitter 
OF Signet Generator 

Super Net 

Radio Receiver 

PRACTICAL TV CAMERAMAN 
AND STUDIO COURSE 

Combination Voltmeter- Public Addre.r ". s 

AmmelerOhmmeler ._. _. 

My TV Cameraman and Studio Course is designed to train TV Studio Technicians 

and TV Cameramen, urgently needed today by Television Broadcasting Stations 

throughout the nation. 

New TV Stations are now mushrooming throughout the country. Men who can 

work as Audio Technicians, TV Cameramen, Microphone Boom Operators, Monitor 

Operators, Turntable Operators, Control Room Technicians can write their own tickets. 

I will train you for an exciting high pay job as the man behind the TV camera. Work with TV stars in 

TV studios or "on location" at remote pick -ups. 

Available if you want it .., . one week of actual work with studio equipment 8 TV Cameras at my associate 

resident school in New York City. 

This course is a MUST for those who wish to increase their technical knowledge of television operations. 

My Radio -FM- Television Technician Course is especially prepared for men with no previous experience or 

training. I have trained hundreds of men for successful careers in radio -television -electronics. Many of them 

had only a grammar school education and no previous experience whatsoever in the field. 

Two weeks of intensive shop practice at my associate resident school is also included with this Course. 

R &bit* e e 9 A 44.o-6a,tiin1, 
52 EAST 19th STREET NEW YORK 3, N. Y. 

Licensed by the State of New York Approved for Veteran Training 

OCTOBER, 1954 

YOU GET 

THESE FOUR 

MAIL THIS COUPON TODAY! 
NO SALESMAN WILL CALL! 

Mr. leanard C. lane, President Dear R10 
RADIO-TELEVISION TRAINING ASSOCIATION 
52 East 19th Street, New York 3, N. Y. . Nor Mr. Lane: Mail me your NEW FREE ROOK, FREE SAMPLE LESSOR. art 

111 

.FREE olds Thal will show me how I tan make BIG MONEY IN TELEVISION. 1 

understand I em under no obligation and no salesman will tall. 

(PLEASE PRINT PLAINLY) 1, 

Nome ge_ 
Address 

City Zone State 

I AM INTERESTED IN: 

Radio -FM -TV Technician (ourse V E T E R A N S ! 

Check here 
FM -TV Technician Course 

Far Training under NEW 

ID TY (amemman A Studio Technician (ourse G.I. lilt. 

, 
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says: 
Ask ANY Engineer, 

"WHAT'S THE TOUGHEST 

TEST OF ALL ?" 
YOUR test ... the way the equipment 
works in actual use ... under actual 
conditions. PRECISE test equipment has 
passed that test countless times . . . every 
instrument fully proven. That is why YOU 

and thousands like you have made PRECISE 

the fastest growing line of test instruments 
in America today! 

Remember, too, PRECISE uses no 

surplus. See the complete line of 
PRECISE quality instruments at your 
jobber now -and save! 

EXCLUSIVE PRECISE 81/2" OSCILLOSCOPE 
#308K kit form $129.50 
#308W . factory wired $229.50 

PRECISE 7" OSCILLOSCOPE 
#3008 kit form $94.95 
#300W . factory wired $199.50 

cise * precise * precise * pre 

EXCLUSIVE PRECISE VOLT REG V T.VM. 
#90718 kit form $35.95 
#9071W factory wired $49.95 

NEW PRECISE VOLTAGE REG. POWER SUPPLY 
#760K ., kit form $39.95 
#760W .... factory wired $59.95 

* precise * precise * precise 

NEW PRECISE Em. & MUT. COND. TUBE TESTER 
YjT11K 

11W 
kit form $69.95 

factory o .i 5139.95 

Am= 
NEW PRECISE 3" PORTABLE OSCILLOSCOPE 

#303K kit form 
#303W factory wired (* precise * precise * precise * precise * prec 

LOWEST 
PRICED 

PRECISE RESISTANCE DECADE B0X 
#4688 ................... kit form $18.95 
#468W ... factory wired $24.95 

PRECISE RF -AF -TV 6 MARKER GENERATOR 
#630K kit form $33.95 
*630KÁ ........., pre -assembled head $38.95 
#630W .. factory wired $53.95 

PRECISE RF SIGNAL GENERATOR 
#6108 .. .... kit form $23.95 
#610KA pre -assembled head $28.95 
ä610W factory wired $39.95 

NEW PRECISE VACUUM TUBE VOLTMETER 
ä909K kit form $2S.98 
ä909W factory wired $37.50 

* precise * precise * precise * precise * precise * precise * 

LOWEST 
PRICED 

PRECISE CAPACITY DECADE 60V 
#478K _ ..... kit form St 8.95 
#478W ........ factory wired $24.95 

PRECISE RF PROBE 
#912 . wired only $4.25 

PRECISE CAPACITY ATTENUATOR PROBE 
#960 ......... wired only $5.95 

cise * precise * precise * pre( 
PLASTIC 

(ASE 

EMITTER 

GERMANIUM 

CRYSTAL 

WAFER 

COLLECTOR 

PRECISE NEW T1 TRANSISTOR KIT 

PRECISE offers a simple and direct approach to 
the understanding of transistors. The instruction 
book covers the physics and practical applica. 
bons In simple and non -mathematical terms. Two 
Transistors, one germanium diode. transformer. 
electrolytics. coils, resistors. condensers. Chas- 
sis. etc. are supplied. 
Model TE kit only $17.95 

22 

PRECISE NIGH VOLTAGE PROBE 
#999 -.. wired only $6.98 

PRECISE UNIV. AF SINE. SO. 8 PULSE GEN. 
#6358 kit form $33.50 
#635W ........factory wired $52.50 

PRECISE DELUXE VACUUM TUBE VOLTMETER 
#9078 kit form $38.98 
#907W ........factory wired $57.98 

F0)17yfil 
DEVELOPMENT CORP. 
OCEANSIDE, NEW YORK 

Prices slightly higher in the West. Prices and 
specifications subject to change without notice. 

SEND FOR NEWEST PRECISE CATALOG -DEPT. MB -1 

RADIO -ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


t 

Arm 

Home Study Courses in 

TELEVISION SERVICING 
offered by 

RCA INSTITUTES 

ERST HOME STUDY COURSE 

IN COLOR TV SERVICING 

Study Television Servicing -from the very source of the latest, up -to- 

the- minute TV and C flor TV developments. Train under the érection 
of men who are experts in this field. Take advantage of this oppor- 

tunity to place yourself on the road to success in television. RCA 

Institutes, Inc. (A Service of Radio Corporation of America), 

thoroughly trains you in the "why" as well as the "h)w" 
of servicing television receivers. 

Now you can train yourself to take advantage of the big 
future in Color TV. RCA Institutes Home Study Course 
covers all phases of Color TV Servicing. It is a practical 
down -to -earth course in basic color theory as well as how-to - 
do-it servicing techniques. 

This color television course was planned and developed 
through the combined efforts of instructors of RCA Institutes, 
engineers of RCA Laboratories, and training specialists of 
RCA Service Company. You get the benefit of years of RCA 
research and development in color television. 

Because of its highly specialized nature, this course is 
offared only to those already experienced in radio -television 
servicing. Color TV Servicing will open the door to the big 
opportunity you've always hoped for. Find out how easy it 
is to cash in on Color TV. Mail coupon today. 

SEND FOR FREE BOOKLET 

Maii coupon it envelope or paste on 
postal card. Check course you are inter- 
ested in. We 'nil send you o booklet that 
gives you complete information. No sales- 
man will co!!. 

(#01°\ *Jr) 
RCA INSTITUTES, INC. 

HOME STUDY COURSE IN 

BLACK -AND -WHITE TV SERVICING 

Thousands of men in the radio -electronics industry have 
successfully trained themselves as qualified specialists for a 
good job or a business of their own- servicing television 
receivers. You can do this too. 

This RCA Institutes TV Servicing course gives you up-to- 
the- minute training and information on the very latest 
developments in black- and -white television. 

As you study at home, in your spare time, you progress 
rapidly. Hundreds of pictures and diagrams, easy-to- under- 
stand lessons help you to quickly become a qualified TV 
serviceman. 

There are ample opportunities in TV, for radio servicemen 
who have expert training. Mail coupon today. Start on the 
road to success in TV Servicing. 

A SERVICE OF RADIO CORPORATION of AMERICA 

:SO WEST FOURTH STREET, NEW YORK14, N.?: 

MAIL COUPON NOW 

RCA INSTITUTES, INC. 
Home Study Dept. RE -1054 
350 West Fourth Street, New York 14, N. Y. 
Without obligation on my part, please send me 
copy of booklet on: 

Home Study Course in TEI.t:v:y1ON SERVICING. 
Home Study Course in COI us 'I'V SERVICING. 

Name 

Address 

City Zone State 

(please print) 
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THE 

Model 985 Calibrator -$199.50 

. 

Model 984 Sweep Generator -$199.50 

I 

WESTON 

TEST EQUIPMENT 

24 

Model 982 Vacuum Tube Voltmeter -569.50 

LINE 

Model 983 Oscilloscope -$329.50 

Representing an entirely new approach in 
test equipment design and operation, the 
980 Line instruments have brought new 
simplicity and new time- saving facility to 
TV receiver alignment and servicing. Now 
available to TV technicians through lead- 
ing distributors. Literature giving com- 
plete information on request. WESTON 
Electrical Instrument Corporation, 614 
Frelinghuysen Avenue, Newark 5, N. J. 

8420 

Model 981 Tubechecker- $199.50 

Model 980 Analyzer -$52.50 

RADIO -ELECTRONICS 
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As original components 
in TV sets 

bearing these famous 
brand names 100. 

Arvin 
nUMONI 

EvirN 

RAYTHEON 

Emerson 

Motorola 

SYLVANIA 

Oaatatdffeeti 

hallicrafters 
Westinghouse 

i lof [man 

PYRAMID ELECTRIC CO 
1445 Hudson Blvd. North Bergen, N. J. 

Wh&ie )/LL frld 
PYRAMID 

VaAadit404A. 

vitikm,p 

And at your parts distributor in 

this self -service dispenser -here .ire 

93% of all the capacitors you use every 

day in TV service -make a quick check 

while you're waiting for your order - 
the time you save by keeping an 

adequate stock is the time you 

make your extra profit. 
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CO-TRAP gives highest 
FRONT TO BACK RATIO 

of 5 major competitors! 

intiÚioGGutwq 4110. all channel 
SKYLINE IMPERIAL All OofU 

AMAZING FRONT TO BACK RATIO TEST DATA 

FREQUENCY 
(Megacycles) 

CHARACTERISTIC VHF 
BAND PATTERNS 

with "Co -Trap" 

Channel 9 

Channel 4 

50 
60 
70 
80 
90 

170 

180 

190 
200 
210 
216 

RELATIVE VOLTAGE 

2 -bay Model 701 

(Without 
"Co- Trap" Screen) 

9.12 
9.4 
9.4 
6.8 
7.4 
3.5 

5.1 

6.4 
4.1 

4.1 

3.5 

Skyline Imperial 
Model 701 -CT 

With "Co -Trap" Screen) 

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

Independently tested by the Research Division of Mark 

Products Co. of Chicago, Edward F. Harris, Chief Engineer. 

3000 WITNESSES AT GRAND DEBUT WATCH THE 
"IMPERIAL" OUTPERFORM 4 MAJOR COMPETITORS! 
Side -by -side comparison test proves "Imperial" for superior at rejecting co- channel 
interference! 

Two competitors failed completely -pictures entirely blotted out. 

Another two showed inferior pictures and much interference. 

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

26 

UNFOLD- 
TIGHTEN 

Full size 5000 square inch screen. 

All aluminum -extra heavy throughout. 

Completely pre -assembled. 

MODEL No. 701 -CT (2 -bay, with "Co -Trap" screen) 

MODEL No. 700 -CT (4 -bay, with "Co -Trap" screen) also available -$57 list 

LIST 

>$27.50 
Pocked 2 

per carton 
ess 

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

RADIO -ELECT 
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Zone Refining apparatus, showing tube and induction- heating coils. For transistors -tiny electron "c 

amplifiers- germanium is made extremely pure. Then special impurities are added in controlled amcunrs 
for best transistor performance. 

7 part in 70,000,000,000 

OCTOBER 1954 

To make the most of their revolu- 
tionary invention, the transistor, Bell 
Laboratories scientists needed ultra - 
pure germanium. 

The scientists solved their problem 
by devising a radically new refining 
process. The germanium it yields 
may well be the purest commercially 
produced material on earth. 

It has only one part in ten billion 
of impurities harmful to transistor 
performance. That's about the same 
as a pinch of salt in 35 freight cars 
of sugar. 

Yet the new process, Zone Refin- 
ing, is simple in principle. An ingot 

of germanium is drawn through a 
series of induction- heating coils that 
melt narrow zones of the substance. 
Since impurities are more soluble in 

the liquid than in the solid form of 

a metal, the molten zones collect 
impurities. They are swept along 
by the successive melts to the end of 

the ingot, which is finally cut off. 

Zone Refining is also being applied 
to the ultra- purification of other ma- 
terials useful to telephony. This 
single achievement of research at 
Bell Telephone Laboratories clears 
the way for many advances in 
America's telephone system. 

BELL T E L E P H O N E LABORATORIES 
IMPROVING AMERICA'S TELEPHONE SERVICE PROVIDES CAREERS 

FOR CREATIVE MEN IN SCIENTIFIC AND TECHNICAL FIELDS 

2 
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NOW... 2 SENSATIONAL 
EICO SCOPE VALUES! 

NEW AMAZING FEATURE PACKED 

7" PUSH -PULL OSCILLOSCOPE 

chi), EICO Has All These Features 
VERTICAL FREQ. RESPONSE: 
flat -!- 2 db 10 cps - 1 mc 
VERTICAL SENS.: .01 volts 
rms, inch 
NOR. FREQ. RESP.: flat -_- O db 
10 cps - 200 kc, -4 db at 500 kc 
HOR. SENS.: .3 volts rms /inch 
SWEEP RANGE: 15 cps -100 kc 
3 -STEP FREQ,COMPENSATED 
ATTENUATOR eliminates freq. 
distortion, overloading. 
CATHODE FOLLOWER inputs to 
both amplifiers 
PUSH -PULL outputs in both amplifiers 
RETURN TRACE BLANKING 
INT. VOLTAGE CALIBRATOR 
V & H TRACE EXPANSION & CENTERING: 
1.5X full screen without distortion. 
DIRECT CONNECTION to vert. CRT plates 
PHASING CONTROL of internal 60 cps 
sine wave sweep. 
AT FRONT PANEL: intensity mod. input; 
60 cps, sawtooth outputs. 

221K VTYM KIT $25.95. WIRED $39.95. 

AC, DC volts: 3-5, 10, 100, 
500, 1000 (33 kv with 
HVP probe) 
Res.: 0.2 ohms -1000 
megs, 5 ranges 
DC input R: 2i megs 
4' 2" meter in can't burn 
out circuit 
1X mull. resistors 

HIGH VOLTAGE PROBE $4.95 
Extends range of VTVMs & 
voltmeters b 30 kv. 

RAY TUBE CHECKER 
WIRED S24.95 

Checks all types of TV 
picture and C.R. tubes in 
the set or carton. Bridge 
measurement of peak 
beam current proportion- 
al to screen brightness). 

Detects shorted & open 
elements 

625K TUBE TESTER KIT $34.95. WIRED $49.95. 

Ilium. geardriven 
"Speed Rollchart." 

New lever-action 
switches for individ 
ual testing of every 
element. 

Tests all convert. 
tional & TV tubes. 

PIX TUBE ADAPTER 
for Tube Testers $4.50. 
Checks TV picture tubes 
while in set. 

MODEL 470K 
KIT $19.95. WIRED $129.50. 

EICO EXCLUSIVE! 5" PUSH -PULL SCOPE, 425K, 
Amazing feature - packed economy - priced 

Wired, $79.95. KIT, $44.95. 
PUSH -PULL V & H amplifiers. Sens: 0.5 -.1 rms v /in. Useful to 2.5 mc. 
SWEEP. 15 cps -76 kc. Z -asis intensity modulation. Dual trace positioning controls. 

SCOPE VOLTAGE CALIBRATOR KIT 
495K KIT $12.95. WIRED $17.95. 

Sq. wave output at power-line 
freq. with full -scale readings of 

1, 1, 10 or 100 V. peak -to -peak 
Accuracy 5% of full -scale 

on each range. 

6V L 12V BATTERY ELIMINATOR KIT 
1050K KIT $29.95. WIRED $38.93. 

DC output: 0.8 V or 0-!6 V. 
Continuous current rating: 

10 A at 6 V. 6 A at 12 V. 
Intermittent current rating: 

20 A at 6 V, 12 A at 12 V. 
Separate voltmeter & Am. 

meter. 

I 

I 

NOW ONLY if1Ç0-7 KITS 

& WIRED INSTRUMENTS Gives You 

LIFETIME SERVICE & 
CALIBRATION GUARANTEE* 

at less than our cost of handling (See EICO Guarantee 
Card enclosed with each Kit 8 Instrument). 

eta, EICO SCOOPS! 
232K PEAK -to -PEAK VTVM 

with DUAL -PURPOSE AC DC 
uni "P'zobe 

KIT $29.95 WIRED 549.95 

Measures directly p -p voltage of complex and sine 

Sine votagelrange: 10 -1.5. 5, 15, 50, 150, 500 1500 v. 

Ohms: 0 -1000 megs. 7 non -skip ranges on every func- 

tion. Calibration without removing trom cabinet. Zero 

center. Freq. Resp. 30 cps -3mc. 1 °,, precision ceramic 
Com- 

pact, plortable(Beíx15x51). 

stability 
rugge d. 

accuracy. Coin 

NEW! UNI- PROBE! Terrific time- saver! Only 1 probe 

for all functions -a half -turn of probe -lip selects DC 

or AC Peak -to -Peak or RMS OHMS! 
(Pat. Pend.) 

'249 K PEAK- toPEAK VTVM with 7': "' METER KIT $39.95 WIRED $59.95 

944 K FLYBACK TRANSFORMER ANO 

O YOKE 

TESTER 

Kit $23.95 

Tests all flybacks and yokes, in or out of TV set 

-in just seconds! Detects even 1 shorted turn! 

Exclusive separate calibration for air -and iron- 

core flybacks assures utmost accuracy. Large 

412" meter. 3 colored scales. Compact, portable 

5 "), smart, rugged. 

488K ELECTRONIC SWITCH KIT $23.95. WIRED 539.95 

1171K DECADE RESISTANCE BO X KIT $19.95. WIRED 521.95 

1180K DECADE CONDENSER BOX KIT 511.95. WIRED 519.95 

315K DELUXE SIG. GEN. KIT $39.95. WIRED $59.95. I 

Covers range of 75 
kc to 150 mc. 

7 calibrated scales: 
accuracy better than 
1%. 

Bandspread vernier 
tuning. 

4step RF shielded 
output multiplier: con. 
scant output Z. 

377K SINE L SQUARE WAVE AUDIO 
GEN. KIT $31.95. WIRED $49.95. 

Complete sine 
wave coverage, 20 
200,000 cps in 4 
directreading 
ranges. 

Complete square 
wave coverage, 60. 
50,000 cps. 

Cathode follower 
output circuit. 

536K MULTIMETER KIT 512.90.WIRED $14.90. 
526K MULTIMETER KIT 513.90. WIRED $15.90. 

1000 S1 /V; 31 ranges 
DC /AC volts- Zero to 

1, 5, 10, 50, 100, 500, 
5000. 

DC /AC Current: 0.1, 
10 ma; 0.1, 1 A. 

Ohms: 0.500, 100 K, 
1 meg. 

360K SWEEP GEN. KIT $34.95. 

Continuous cover. 
ape of all TV & FM 
tress. from 500 kc to 
228 mc. 

Sweep width var 
fable 0.30 mc. 

Crystal marker 
oscillator, variable 
amplitude. 

WIRED $49.95, 

214K VTVM KIT $34.95. 

Large 7I/2" meter 

WIRED $54.95. 

Large 71/2" meter, 
can't- WW1out circuit. 

AC /DC volts: 0 -5, 
10, 100, 500, 1000 
(30 KV with HV Probe). 

5 ohms ranges 
from .2 ohm to 1000 
megs. 

DC input R:25 
megs. 

1% mutt. resistors 

9508K R -C BRIDGE L R -C -L COMP. KIT $19.95. 
WIRED $29.95. 

ra1P'"'"*"1 
Measures & tests all 

resistors; .5 ohm to 500 
megohms. 

Every type conden 
ser, 10 mmf to 5000 mfd. 

0.500 DC voltage 
source for capacitor 
leakage testing. 

352K BAR GENERATOR KIT S14.95 
WIRED 519.95 

Reliable, accurate. portable, 
easy to use. 

Operates on channels 2-6. 16- 

23 vert. bars to check H linearity. 
13.22 hor. bars to check V linear- 
ity. 

Shows pic size g V L H sync 
circuit stability. 

Enlirelyindependentalstabon 
sent signals. 

Prices 5% higher on West Coast. Specifications 
and Drint, subject to change without sotlee. 

565K MULTIMETER KIT $24.95 WIRED $29.95. 
----.. 555K MULTIMETER KIT $29.95 '. WIRED 534.95. 

(I% precision resislonl 

20,000 0 /V; 31 ranges. 
DC /AC /Output volts: 

0.2.5, 10, 50, 250, 1000, 
5000. 

DC Current: 0.100 ua; 10, 
100, 500 ma; 10 A. 

Ohms: 0.2K, 200K. 20 
meg. 

145K SIC. TRACER KIT $19.95. 
WIRED $28.95. 

Audibly signal traces 
all IF, RF, Video & Audio 
circuits from ANT to 
SPKR or CRT to all TV, 
FM, AM, etc. wlthoyt 
switching. 

Germanium crystal 
diode probe responsive 
to over 200 mc. 

Integral test speaker. 

320K SIG. GEN. KIT 

Write Now for FREE latest Catalog C -10 

519.95. WIRED $29.95 

Vernier tuning condenser. 
Stable Hartley RF osc., 

range. 150 kc to 34 mc cali- 
brated harmonics to 102 mc. 

Pure or modulated RF, L 
Colpitts oscillator 100 cps sine 
outputs. 
322K SIG. GEN. KIT 523.95. 

WIRED 534.95. 
'As abore, plus indivi dual cali- 

brabon al each of its 5 bands) 

Seperate Assembly 8 Operating Manuals supplied with each FICO KIT! 

You build EICO Kits in one evening, but . they last a lifetime( 

SAVE OV R 50 %. /0! See the famous EICO line TO AY, at your loco! jobber 

Inc., 84 e 1 - - 1 1, N. Y. 
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SERVICE INSURANCE... 
Gernsback, Editor 

.... Can the Public insure itself against set failure? failure?.. 

THE idea of radio or television receiver service insurance is 
not new. It has been offered in many disguises in the past 
in the U.S. and abroad. 

Briefly -in its simplest aspect -the set owner pays a 
periodic fee to the "insurer," who then repairs the receiver 
"free" for a certain period. The insurer's experience is that not 
every set goes out of order. Thus he can gamble -as in most 
forms of insurance -that a certain percentage of receivers per 
year need not be serviced. The insured, by paying his fee, 
in turn knows that, if his set fails, it will be repaired during 
the period for which it is insured. 

This type of plan differs from a standard television contract 
service -which has been called a form of insurance in some 
areas -in that the tendency of TV contract organizations has 
been to concentrate on new receivers and on receivers handled 
by the organization or by dealers with whom it has a contract, 
rather than to advertise or canvass for contracts on older receiv- 
ers of any make. The chief and most important difference, though, 
is that the fees or "membership dues" proposed by these in- 
surance plans are invariably far lower than the cost of the 
conventional television service contract. 

How does such a plan benefit the public? It all depends upon 
the insurance plan or contract. It can be good, poor, or down- 
right bad. In business and in insurance, no sane organization ever 
gives away anything for nothing. At best, you get what you 
pay for! 

Let us look now at one of the radio and TV insurance plans 
which has been in vogue for some time in Chicago, Milwaukee, 
and lately in Toronto, Canada. 

The following is quoted verbatim from a half -page advertise- 
ment recently printed in the Toronto Star, a prominent Toronto 
newspaper: 

Our Rates -Your TV set service and repaired in your home. 
(Complete for labor) ... $1.95. Major repair job, necessitat- 
ing service in our shop, including pickup and delivery ( Com- 
plete for labor) . $4.95. Free inspection of your set before 
warranty is issued. 20% discount on all parts -or free if you 
have parts warranty. Phono -radio service included if your 
set is a combination. (Signed): Authorized T -V Service Clubs, 
2929 Dufferin Street, Toronto, Ontario. 
(The difference between the $1.95 and $4.95 prices and the 

"No Charge" in different parts of the ad is that the first job 
is handled free.) 

Similar ads have appeared in a number of metropolitan 
centers for several years. The plan would not work out as well 
in smaller communities for the simple reason that the quantity 
of customers would be unprofitable for a large -scale operation. 

In the large cities, however, the situation is different and 
can be very profitable to the insurance organization. Indeed, 
it can get most of its operating capital simply by advertising. 
One thousand customers thus will pay $12,500 a year -not a 
bad start for a comparatively small investment in one or two 
newspaper ads. 

If the service insurance company is scrupulously honest, if 
the insurance funds collected from the public are safeguarded 
by state supervision, if its service technicians are able and 
honest, such a plan cannot be criticised in the least. Unfortu- 
nately, in the past, similarly conducted service enterprises 
have gone bankrupt in various parts of the country, losing 
hundreds of thousands of dollars of the public's money. 

It is a fact, too, that the temptation to the service insurance 
company to overcharge the set owner -even for minor repairs -is always very great. In many cases the public is made to pay 
for the insurance plus unreasonable charges for parts often 

Here's What You'd Normally Pay 
Without Membership 

Home Service Call 

You Pay $4.50 

Plus parts at suggested list 

price of manufacturer. 
(Average) $3.75 

Total (Average) $8.25 

What You Pay 
as a Member 

Home Service Call 

You Pay No Charge 
20% discount on parts from 
suggested list price of manu- 
facturer. 
(Average) $3.75 
less 20% $3.00 
Total (Average) $3.00 
No Charge if no parts required 

Major Repair Job Necessitating 
shop service, including pickup 
and delivery and labor. 
(Without membership) 

You Pay $15.00 

Plus parts at suggested list 

price of manufacturer. 

(Average) 

Total (Average) 

$20.00 

$35.00 

Major Repair Job Necessitating 
shop service, including pickup 
and delivery and labor. 
(With membership) 

You Pay No Charge 
20 % Discount on parts from 
suggested list price of 'manu- 
facturer. 
(Average) $20.00 
less 20 % $16.00 
Total (Average) $16.00 
No Charge if no parts reqaired 

TV OUT OF ORDER? If you join our club now . WE'LL 
REPAIR IT FREE! Absolutely no charge for either house 
call or shop labor, with a 20% discount on parts (from manu- 
facturer's suggested list price). No charge for parts if TV 
set is under parts warranty. We want to acquaint you with 
the service plan that is already saving thousands of members 
from costly repairs. 
NOTE! If your television set is operating to your satisfaction 
now, you can still take advantage of our offer by enrolling now 

. and whenever your TV set does need service or repair 
within one year, your first repair job will be free! 
How It Works. Based on the theory that television repair 
costs and profits are too high- Authorized TV Service Clubs 
have organized a plan whereby TV repair costs are reduced to 
a fraction. Through large membership and economical rout- 
ing of trucks and men, its small operating cost -and its small 
net profit based on large volume- Authorized TV Service Clubs 
can afford to give you expert, guaranteed TV Service at these 
low cost prices. 
Experienced and Bonded. Our service men are thoroughly 
experienced and trustworthy. Our modern shops contain the 
latest in scientific equipment. We have a fleet of trucks and 
an ample supply of parts. On every count Authorized TV 
Service Clubs is well prepared to serve you . and serve 
you well. Within 24 -hour service in Metropolitan Toronto. 
Only $12.50 to join. Includes 1 -year membership -all benefits. 
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not needed at all. 
All too frequently the set owner finds that his "insurance" 

is worthless and that he would have been better off if he had 
not had any to begin with. 

It seems to us that, if the service insurance companies are 
working for the best interest of the customer, they should take 
a number of important steps, which, incidentally, would benefit 
them as much as their customers. These are: 

1. All insurance funds to be state -regulated or placed it a 
trust fund under bank, city or state regulation. 

2. All service technicians in the employ of the service 
insurance companies to be bonded. 

3. Written itemized receipts to be issued in repairing a given 
receiver. 

4. All defective parts taken from repaired set to be returned 
to customer. 

Such a program would give the customer greater confidence 
in the servicing insurance organization. In turn, the latter could 
use it to excellent advantage in its advertisements and literature. 

However, we seriously doubt if any of the newer service 
insurance organizations will ever make use of the four -point 
plan outlined above. It is far more profitable to work without 
such handicaps. That is, unless the activities of these organiza- 
tions assume large proportions all over the land. 

Then, as has happened in parallel enterprises, the state or 
the Federal Government will regulate their activities in any 
event. H.G. 
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TEST INSTRUMENTS 

The Hickock model 
691 marker adder. 

Specialized equipment widens use- 

fulness of your scope or v. t. v. m; 

makes servicing easier and faster 

NEW INSTRUMENTS for TV SERVICING 

by ROBERT F. SCOTT 
TECHNICAL EDITOR 

THIS magazine has published a 
number of articles describing spe- 
cialized scope and v.t.v.m. test 
probes for use where circuit res- 

onances and waveforms are critical 
and where very high impedances and 
complex high -amplitude voltages are 
encountered. One of the most common 
specialized probes is the frequency - 
compensated type (Fig. 1) used to 
prevent distortion of TV signals tapped 
off high -impedance points and fed to 
the input of an oscilloscope. The unit 
consists of two parallel- connected R -C 
networks in series across the signal 
source with the output signal tapped 
off at the junction of the R -C networks. 
Distortion is minimum when R1 -C1 
equals R2 -C2. 

The tip and body of the probe are 
shielded to minimize pickup of hum 
and stray signal voltages. Although 
the shield is designed for optimum 
performance, it adds to the stray input 
capacitance C and brings the total 
value to 10 -15 µµf. This capacitance 
greatly attenuates the signal (20 db 
or higher) and often is high enough 
to detune high- impedance circuits or 
distort video -frequency signals. When 
a capacitance type probe is used with 
a wide -band low -gain scope, the tech- 
nician must be constantly aware of 
the amount of attenuation and possible 
distortion in his instrument and must 
compensate mentally for these limita- 
tions. 

32 

Probe and preamp 
The new model HF3 LO -C Oscillo- 

probe developed by Linear Equipment 
Laboratories consists of a probe of 
novel design with an input capacitance 
of only 1.5 µµf and a wide -band video 
amplifier to compensate for the 40 -db 
signal attenuation in the probe. 

The Oscilloprobe has an over -all gain 
of unity from the probe tip to the 80- 
ohm output terminals. The low output 
impedance prevents signal distortion 
that normally occurs when the scope 
has a high input impedance shunted 
by high cable capacitance. 

The HF3 has a built -in selector for 
attenuating the input signal by 10 and 
100 to prevent possible overloading of 
the video amplifiers. The scope is 
usually operated at maximum gain, 
with the Oscilloprobe attenuator set 
for the lowest output that gives ade- 
quate vertical deflection. Thus any 
possible circuit overloading will occur 
in the scope where it will be more 
readily recognized and can be cor- 
rected by reducing the scope's gain. 

The basic circuit of the probe of 
the HF3 is shown in Fig. 2. The high 
input capacitance usually caused by 
the probe shield is reduced by using 
Cl as the shield around the hot input 
lead. This results in the greatest por- 
tion of the stray capacitance, Cs, being 
shunted in parallel with cable capac- 
itance. 

The complete circuit of the HF3 is 

The HF3 probe and 
video amplifier. 

Fig. 1- Frequency- compensated probe. 

3 IDENTICAL RESISTORS CARLE 

.... ... ... 
: (IT RI RI RI 

TC, 0 Tc, C, T C2 

1 

R2 OUTPUT 

Fig. 2 -Probe of the HF3 Oscilloprobe. 

shown in Fig. 3. The body of the probe 
houses R1 -three 1.5- megohm resistors 
in series- shunted by a small gimmick 
capacitor. The portions of the com- 
pensating circuit equivalent to C2 -R2 
(in Figs. 1 and 2) are a part of the 
attenuator. The input stage is a 6U8 
with its pentode section connected as a 
shunt -peaked video amplifier and its 
triode section as a direct -coupled cath- 
ode follower. The second stage is a 
6AH6 with shunt peaking in its plate 
circuit. A 1- megohm variable resistor 
in the grid circuit is the low- frequency 
compensation adjustment. The output 
stage is a 12BY7 cathode follower with 
an 80 -ohm output impedance. B plus 

RADIO -ELECTRONICS 
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I.SMEG EACH i 
70 -78014 

005 I.IK r 
400 NfT 

Fig. 3- Schematic 
of Linear Equip- 
ment Labs' LO -C 
HF3 Oscilloprobe. 

.1 .5 
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1.5 711t 

6.8K 2w 2.7K 52W 

p-15MH S-ISMHtI 
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I IST VIDEO 2ND VIDEO ° I 
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I2K 1W ` 100 1.IK W 

4n 
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80rz450V 

1.25* 15K > 470K 

2W 

V2 

1 E 2 

+ 

On450V 

1,75V 

+ 

12BY7 
vIDEO OUT 

UnV A( 

Fig.4- Typical 
equipment set -up 
using a marker 
adder for circuit 

alignment. 

Fig. 5- Schematic diagram of the 
Hickock model 691 
Heterodyne Marker 

Adder. 
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TEST INSTRUMENTS 

voltages are regulated by a 3 -tube 
voltage -regulator circuit using a 12B4 
series regulator, 12AX7 control tube, 
and a 5651 voltage -regulator tube to 
supply the reference voltage. The 
heaters of the 6U8 and 6AH6 are 
supplied with d.c. voltages developed 
by a 1 -amp bridge rectifier across the 
heater winding of the transformer. 

The video amplifier section of the 
Oscilloprobe may be used alone as a 
scope or v.t.v.m. preamplifier with a 
gain of 40 db. 

Specifications for the HF3 Oscillo- 
probe are: Over -all gain, X 1, X 0.1, 
and X 0.01; bandwidth, 5 cycles to 
12 me plus or minus 3 db; input imped- 
ance, 4.5 megohms; input capacitance, 
1.5 -2 Aid; maximum input voltage, 150 
a.c., 600 d.c.; undistorted output, 4.5 
volts maximum. 

Sweep marker injection 
When using a sweep generator to 

check alignment or response of TV 
r.f. and i.f. circuits, the service tech- 
nician often finds that the marker pip 
disappears when it falls along the base 
line or close to a trap frequency where 
it is needed most. Instruments called 
marker adders or marker injectors 
have been developed to provide uniform 
marker size independent of the circuit 
under test. When this instrument is 
used, the marker signal is not fed into 
the TV circuits where it can load the 
response curve. Instead, it is fed into 
the adder along with a part of the 
sweep voltage. The two signals are 
heterodyned to produce a beat that is 
filtered, amplified, and then superim- 
posed on the receiver's response curve 
before being fed to the scope. A typical 
setup for using a marker adder during 
TV and FM circuit alignment is shown 

CATHyGERMANIUM DIODE 

+ T 

AC INPUT R 

0 
4 

6 

o 

PULSE OUTPUT 

Fig. 7- Clipper circuit and waveform. 

0-41- 
141 

INPUT 

CATH0 GCD-I 

RI R2 

o 

carpal 

a 

Fig. 8- Capacitor replaces battery. 
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Fig. 6- Device provides 
sharp pulses. 

Fig. 9 -The Labmarker 
output pulses. 

in the equipment layout of Fig. 4. 
Hickok has recently developed the 

model 691 Heterodyne Marker Adder 
shown schematically in Fig. 5. The 
signal from the marker generator is 
fed to cathode follower V1, and a part 
of the sweep voltage is fed to cathode 
follower V2. The outputs of these two 

is connected to the output terminal. 
The MARKER SIZE and RESPONSE CURVE 

SIZE controls adjust the response -curve 
and marker amplitudes as they appear 
on the scope. 

Timing -mark generator 
The Berkshire Labmarker (Fig. 6) 

is a waveshaping device for converting 
a.f. or r.f. sine waves into sharp pulses 
for triggering and gating applications 
and for intensity -modulating a C -R 
tube for oscilloscope observations. The 
Labmarker can hardly be considered 
a necessity for radio, TV, or audio 
servicing, but it is useful in checking 
and calibrating oscilloscope sweep gen- 
erators and audio- and low- frequency 
r.f. oscillators. 

Fig. 7 -a shows a conventional diode 
clipper with a bias battery in series 
with the a.c. input. The battery volt- 
age is polarized so the diode passes 
only the portion of the negative half - 
cycle that exceeds the bias. The output 
(Fig. 7 -b) is a series of negative pulses. 

Fig. 8 shows how the battery is re- 
placed by a capacitor to develop a 
practical battery -less self- contained in- 
strument. This circuit has the advan- 
tage that initial conduction of the diode 
automatically charges the capacitor to 
the right value for good clipping. The 
output pulse width is determined by 
the ratio of R1 and R2. 

Six different Labmarkers are avail- 
able. Two produce negative pulses 
handy for scope -trace blanking, two 
models produce positive pulses suitable 
for trace intensification, and two models 
have two clipper circuits in parallel - 
one produces positive pulses and the 
other negative (Fig. 9). The char- 

BERKSHIRE LABMARKERS 

SPECIFICATIONS Model 

Max. input volts 
Pulse duration, cycle 
Pulse amplitude-input volts 
Max. output imp. 
Input imp. during pulse 
Input imp. between pulses 

I-U I-N 

34 34 
0.3 0.3 
0.5 0.5 

10K 10K 
8K 9K 

50K IOOK 

I-P 

34 
0.3 
0.5 

I0K 
9K 

I00K 

1-UI I-NI I-PI 

36 36 36 
0.1 0.1 0.1 

0.05 0.05 0.05 
4K 4K 4K 
4K 4K 4K 

500K I meg. I meg. 

stage's are fed to grid and cathode, re- 
spectively, of the 6C4 detector (mixer) 
where they heterodyne to produce sum 
and difference frequencies. A low -pass 
filter eliminates the sum frequency and 
passes the difference frequency on to 
the 12AU7 beat amplifier. The triodes 
of this stage are cascaded to develop 
a gain of about 200. The coupling 
components are selected to provide 
sharp markers. 

The output of the beat amplifier is 
coupled to one triode of the 12AU7 
adder tube. The output from the circuit 
under test is fed to the other triode 
through the RESPONSE CURVE FROM RE- 
CEIVER terminal. The adder superim- 
poses the marker pip on the response 
curve. This appears on the scope that 

acteristics of the various models are 
given in the table. The lower frequency 
limit is 25 cycles and the upper limit 
is 1 me on all models. The units are 
5.5 inches long over -all and 1.5 -1.75 
inches in diameter. 

In the model 1 -N, 1 -P, and each sec- 
tion of the 1 -U, Rl is 100,000 ohms 
and R2 is 10,000 ohms. In the 1 -N1, 
1 -P1, and 1 -U1, Rl it 2.2 megohms and 
R2 is 3,900 ohms. Jiode polarity is 
reversed from that shown in Fig. 8 
in the positive half of the 1 -U and 1 -U1 
and in the 1 -P and 1 -Pl. The letters 
U, N, and P in the model numbers 
indicate the output polarity. U is for 
the dual units producing positive and 
negative pulses, N for negative pulse 
output, and P for positive pulses. END 
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LINEARITY 
GENERATOR 

for TV 
By M. J. M. DUNSCOMBE 

SEVERAL instruments that will 
produce a picture on a TV screen 
are available. The simplest type 
is the bar generator, which pro- 

duces a variable number of horizontal 
or vertical bars. The applications of 
such a pattern are limited. 

Using a cross -bar generator, black 
and white horizontal and vertical bars 
appear on the screen simultaneously. 
This type signal is far superior to the 
simple bar pattern, because its wave- 
form is similar to the signal from a 
TV transmitter. Both line and field 
sync pulses are present, as well as a 
synthetic video signal. This reduces 
servicing time because it enables a 
technician to estimate at a glance the 
over -all performance of the receiver. 

Unfortunately the cross -bar gener- 
ators available are either too bulky for 
house calls or else their price puts 
them beyond the reach of many smaller 
service shops. 

The solution to this problem is to 

NORIZ BAR 

OSC 

FEOERSC 

VT BAR 

CL 

VI-a 

VI -b 

Fig. 1 -Block diagram of generator. 

R3 R4 

TEST INSTRUMENTS 

The cros, -bar gen- 
erator. Front -panel 
dial controls hori- 
zontal hers.. 

build a compact, portable version of the 
pattern generator. The construction 
time for this instrument is about four 
hours and the total parts cost is 
under $15. 

The output of the unit produces a 
cross -bar picture on a TV screen. (If 
desired a dot pattern can be produced 
by reducing the picture -tube bright- 
ness.) Picture size, horizontal and ver- 
tical linearity, sync stability and over- 
all quality, as well as any fault in the 
set, are checked quickly by observing 
the image. 

Fig. 1 is a block diagram of the 
cross -hatch generator. There are three 
separate oscillators. Vertical -bar oscil- 
lator V1 -b develops vertical bars by 
oscillating at a multiple of the hori- 
zontal sweep frequency (15,750 cycles). 
Horizontal -bar oscillator V2 operates at 
a multiple of the vertical sweep fre- 
quency (60 cycles). The outputs of 
these oscillators amplitude -modulate 
V1-a, the channel oscillator that can be 
tuned from channels 2 to 6. 

The schematic of the complete unit 
is shown in Fig. 2. A 6 x 5 x 4 -inch 
utility box houses all the components, 
mounted on an aluminum chassis bolted 
to the sides of the cabinet. The physical 
layout is shown in the photographs. 
The positioning of the components is 
not critical and can be varied to suit 
the constructor's taste. 

Circuit 
The vertical -bar oscillator is a com- 

bined t.p.t.g. and inductive -feedback 

C8,C9 PARTS OF L2,L3 
12,L3 -PRI. & SEC. OF I75 KC I.F TRANS 

6AL5 

6 

47ppt 
RI 

22K 

7 

RFC I 

ï ppt 

LI- BT N °I8 ENAM. ON NATIONAL COIL FORMER X -50 ' = 

F g. 2- Schematic of the cross -bar generator. Wiring is not critical. 
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circuit. Grid bias is developed by R2- 
C2. In designing this system I decided 
on producing 12 vertical bass on the 
screen. (For any particular receiver 
the actual number of bars visible may 
be one or two less, depending on the 
length of the flyback time. Thus, the 
oscillator frequency must be 15,750 X 

12, or 189 kc. Coils L2 and L3 are the 
primary and secondary, respectively, of 
a 175 -kc i.f. transformer. By adjusting 
trimmer capacitors C8 and C9, mounted 
on the transformer, the resonant fre- 
quency can be adjusted so that the out- 
put becomes a train of distorted sine 
waves at 189 kc. 

A cathode -coupled multivibrator (V2) 
generates the horizontal bars. The 
number of bars is varied by rotating 
R10 -the frequency of oscillation is 
controlled by time constant C4 -R10. 
The frequency range is approximately 
60 to 600 cycles. Thus, the number of 
horizontal bars appearing on the creen 
can be varied from 1 to 10. The 
output developed across R8 is a train 
of almost rectangular pulses. To sta- 
bilize the output of this circuit, V2 is 
locked to the power -line frequency 
through network R6 -C3. This puts a 
small 60 -cycle signal on the grid, mak- 
ing the output frequency an exact 
multiple of 60 cycles. 

The pulses from Vl -b and V2 ampli- 
tude- modulate the channel oscillator 
V1 -a. The circuit of V1 -a appears at 
first to be unconventional, though it is 
actually a Colpitts oscillator, as can be 
seen by adding the plate -cathode and 
grid- cathode capacitance of the tube to 
the diagram. The output frequency of 
V1 -a is set by adjusting the slug in 
oscillator coil Li. Bias for the grid is 
produced by C1 -R1. In the original 
model of the generator Cl was a 20- 
to 100 -µµf trimmer capacitor used to 
increase the frequency range of the 
circuit. This was later found unnec- 
essary and a 47 -µµf mica fixed capacitor 
(Ceramicon) replaced the original trim- 
mer. With this modification the oscil- 
lator now tunes through channels 2 to 6 
as required. 

Plate voltage for V1-a is olTtamed 
from the power supply through .1/4 and 
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Top -This view of the cross- 
bar generator shows tube 
location. Below- Underchas- 
sis view shows physical lay- 
out of small components. 

Vertical and horizontal 
bar pattern. 

R8. Since these resistors are also the 
plate loads of Vl -b and V2, the pulses 
from these tubes will be superimposed 
on the plate of V1 -a, modulating the 
output. In this way a mixed output is 
produced containing pulses that are 
multiples of the vertical and horizontal 
sweep frequencies. When this signal is 
fed to a TV set, these multiple pulses 
trigger the vertical and horizontal 
sweep generators by automatically 
counting down to the field and line fre- 
quencies. At the same time these pulses 
pass through the video amplifier to the 
picture tube, modulating the beam and 
producing a cross -hatch pattern. 

The power supply is a straightfor- 
ward half -wave rectifier. Since the total 
current drain is only 6 ma, about 150 
volts d.c. is available across C5 -a for 
the oscillators. A 6AL5 was chosen as 
the rectifier, because of its low heater 
current. 

No antenna connection to the TV set 
under test is needed as there is suf- 
ficient radiation from the generator 
to be picked up by any set within a 
radius of about 15 to 20 feet. Balanced 
filter circuit RFC1- RFC2 -C6 -C7 pre- 
vents r.f. from getting to the power line. 

Construction is extremely simple. 
All leads to the channel oscillator 
should be kept short, otherwise it may 
not be possible, due to the increased 
capacitance of the circuit, to tune 
through the five low -band channels. 
The tuning slug of Ll can be seen pro- 
jecting through the left -hand side of 
the cabinet. Behind this slug a hole 
was drilled to permit tuning C9. Hori- 
zontal bar control R10 is on the front 
panel. I later added an on -off switch 
to the back of this control. 
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Fig. 3- Alignment setup for adjusting 
vertical -bar oscillator to 189 kc. 
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When the complete unit has been 
built, the only adjustment necessary is 
to set the vertical -bar frequency of 
V1 -b. As mentioned, this must be 189 
kc. As most service shops have no 
receiver capable of tuning to this fre- 
quency, the layout of Fig. 3 can be used 
for the job. 

Parts for crosshatch generator 
Resistors: I- 1,000, 2- 2,200, 3- 10,000, 2- 22,000, /2 
watt; I- 130,000, i/2 watt, 5% I- 200,000 -ohm 
potentiometer (Mallory Midgetrol U -43). 
Capacitors: 1-47 µµf, ceramicon; 3 -50 µµf, mica 
(Aerovox Midget 1468); 1 -.01 µf, mica (Aerovox 
Midget 1467); 1 -.02 µf, paper; I -40x40 µf, 150 
volts. 
Miscellaneous: I- s.p.s.t. switch (may be located 
on potentiometer); I -coil (LI), 8 turns No. 18 
enameled wire, wound on National X -50 or equiv- 
alent form; I- primary and secondary windings of a 
175 -kc i.f. transformer (Meissner 16 -6650 or equivalent 
for L2 and L3). 1 -coil, 14 turns No. 18 enameled 
wire on Ohmite 470,000 -ohm 1/2-watt resistor for 
RFC! and RFC2; I -coil, 50 turns No. 18 enameled 
wire on '/4 -inch form for RFC3; I -power trans- 
former, secondaries -I20 volts at 15 ma or more, 
6.3 volts at I ampere; 2 -6J6, I -6AL5, tubes; (- 
chassis and cabinet; I -line cord; 3 -tube sockets; I- calibrated tuning dial. 

This is possible because the oscillations 
of Vl -b contain harmonics that fall in 
the broadcast band. The fourth har- 
monic, i.e., 756 kc, is generally used. 

Plug in the cross -bar generator and 
allow it to warm up for about 30 
minutes. Take a lead from the antenna 
connection of a reliable broadcast re- 
ceiver and wrap it around the cabinet 
of the generator. Connect the clip of 
the hot lead of the best AM signal 
generator in the shop onto the insula- 
tion of the wire going from the receiver 
antenna post. Switch off the modula- 
tion on the signal generator and tune 
it to 756 kc. Adjust trimmers C8 and 
C9 until a beat note from the two 
generators is heard in the receiver. To 
do this it will probably be necessary to 
adjust the output of the r.f. signal 
generator to a strong level. Tune the 
trimmers until the beat -note frequency 
drops to a minimum. The frequency 
should be set as accurately as pos- 
sible. 

Once calibration is completed, the 
cross -bar generator is ready for check- 
ing with a TV set. Turn on a set and 
tune it to channel 4. Rotate Ll until a 
pattern appears on the screen. At this 
point it may well be a wavering pattern 
of diagonal lines. Tune L1 for maxi- 
mum contrast. 

Rotate R10 to its maximum position. 
One horizontal bar should appear, drift- 
ing up or down the screen. To stabilize 
it adjust the set's vertical -hold control. 
Rotation of R10 should now increase 
the number of horizontal bars, which 
will drop in and out of lock as it is 
turned. Set R10 for 9 stable bars. A 
slight adjustment of the set's vertical - 
hold control may be required. 

Steady the vertical bars by adjusting 
the horizontal -hold control of the re- 
ceiver until the vertical bars lock in. 
The picture should now be a crosshatch 
of bars (see photo). As mentioned 
earlier the horizontal flyback time of 
the TV set in use will determine how 
many vertical bars are visible. 
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TEST INSTRUMENTS 

Phase -Shift Oscillator 
By MILTON LAIKIN 

HIS phase -shift oscillator is extreme- 
ly compact and stable, and is a 

handy test instrument for the experi- 
menter and service technician. It is 
especially useful for signal tracing in 
audio -amplifier work. 

Any oscillating device must include 
a system of feedback, in which energy 
is taken from the output circuit and 
fed to the input circuit in phase with 
the original signal. (If the phase is 
wrong, we have negative feedback and 
degeneration. ) 

Energy is often fed back by various 
combinations of transformers, induc- 
tors, and capacitors in the plate or 
grid circuits of vacuum tubes. These 

250V 

65V 

Typical phase -shift oscillator circuit. 

components are often bulky and expen- 
sive, especially at audio frequencies. 
A better system is the phase -shift 
oscillator using a vacuum tube with 
only resistors and capacitors as circuit 
elements. The oscillator is so named 
because an R -C network produces the 
necessary phase shift between the in- 
put and output circuits. Any high -gain 
vacuum tube may be used -a low -gain 
tube will not supply sufficient feedback 
for the purpose. 

The oscillator is shown in the dia- 
gram and its frequency is determined 
by the formula: 

f = 
RC 

where R (each individual resistor) is 
in megohms, and C (each individual 

.09 

Phase -shift oscillator uses one tube. 

capacitor) is in microfarads. 
The only critical values are the phase - 

shifting resistors and capacitors. The 
circuit is fairly stable and the output 
waveform can be made nearly sinusoidal 
by adjusting the bias slightly. Any 
high -gain vacuum tube may be used in 
this oscillator. 

The operating frequency may vary 
from the calculated value because of 
component tolerances. This can be cor- 
rected by using a variable resistor for 
the middle resistive element (the cen- 
ter resistor in the diagram). 

Phase -shift oscillators are ideally 
suited for producing FM signals. One 
method is to place the middle resistor 
in the cathode circuit of a cathode fol- 
lower. The cathode follower's output 
impedance shunts the middle phase-shift 
resistor. Varying the bias on the cath- 
ode follower varies its output imped- 
ance and shifts the oscillator frequency. 
A low- frequency signal on the cathode - 
follower grid sweeps the oscillator 
about its design frequency. (See '"Beat - 
Frequency Tone Generator with R -C 
Tuning" in the May, 1948, issue of 
Electronics.) END 

If the picture does not fill the picture - 
tube mask, adjust the size controls 
until it does. At the same time the 
picture should be centered. Nonline- 
arity will show up as uneven spacing 
of the bars from top to bottom or left 
to right, and can be corrected with the 
linearity controls. 

Vary the generator's channel tun- 
ing -check that the instrument radi- 
ates properly on all low -band channels. 
As the sound channels are tuned 
through, the generator signal will be 
heard. This provides a check of the 
audio side. 

To use the instrument set it up near 
the receiver under repair and make 
the adjustments discussed. If a stable 
pattern cannot be obtained on the 
screen, the resulting picture or lack of 
it will indicate in which part oí the 
set the trouble lies. By carrying out a 
standard trouble- shooting procedure 
the fault can be localized in a few 
minutes. No longer need sets pile up 
in the shop waiting for a station to put 
out a test pattern- repairs will be ex- 
pedited and more satisfied customers 
will result. END 
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TEST INSTRUMENTS 

UTILITY AMPLIFIER and 
SIGNAL 
TRACER 

NDICATOR SENSI_ PHONES 

TIYITY FUSE POS 

A.C.ON 

6E5 

STANDBY 

A.C.OUTLET 

TONE 

SPEAKER 

PHONES 

GAIN 

Front view of utility amplifier. Probe and various input sockets are shown. 

PHONE 

nuJACK_ 

A5 

PIN JACK- _ 
RCA TYPE 

05 

500K 470K 

GAIN 

500K 410K 

GAIN 

AMPHENOL 75-CL -PCIM 

D5 500K 470K 

GAIN 

6SQ7 
6 165V 

6$J7 R2 22015 

8 125V 

By ALAN G. SORENSEN 

A h igh -quality 5 -watt audio 

amplifier that doubles as 

a signal tracer 

70K 6 = +20 
10.5 

+ IMEG 20K 25 + 

5 25 25V 
300 

IOW 125V 

IMEG 

2 4 

IMEG 

6E5 

INDICATOR 
50051TIVITY S PHONES 

280V 

+ 2 20 

SPKR 

PWR 
SOCK 

FILS 

2W 
M CONT. 

6.3V TO FILS 

Fig. 1- Schematic of the low -noise utility amplifier and signal tracer. 

AARGE number of signal tracers 
have been described in various 
publications. Almost all of 
these instruments have one 

deficiency in common -poor audio sec- 
tions. They have an inherently high 
noise and hum level which makes 
qualitative measurements next to im- 
possible. What is most needed is a high - 
quality audio amplifier that is quiet, 
without hiss and hum. 

The complete schematic of such an 
instrument is shown in Fig. 1. The tonal 
quality is very good and, with no input 
signal, the speaker is extremely quiet 
with only the slightest trace of noise. 
A person would have to place his ear 
directly in front of the speaker to detect 
any hiss, even with the tone control in 
treble position. The gain is adequate 
for almost any purpose. A 1 -volt input 
signal will drive the amplifier to a full 
5.5 watts output. A microphone whose 
level was -54 db provided an output 
of almost 1 watt. 
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It is often desirable to have a utility 
amplifier on the service bench to test 
phonograph cartridges, preamplifiers, 
and microphones or other sound sources, 
as well as to trace signals through 
amplifiers. In addition, with a simple 
probe, the unit can trace signals 
through radios. 

Several useful features have been 
included in the instrument. Three in- 
puts, each with a different type of con- 
nector and a separate volume control, 
provide a flexible arrangement. This 
virtually eliminates plug changing and 
makeshift hookups. In addition, sev- 
eral extension cables with a variety of 
connectors attached were made up to 
handle almost any service job. 

Signal and line -voltage sockets are 
on the front panel. A cable with alli- 
gator clips is used for connecting into 
the circuit. High voltage (up to 310 
volts d.c.) and filament voltage (6.3) is 
available. A switch in the B plus line 
permits the power to be turned off 

2A 

SLO -BLO FUSE 

when the instrument powered by the 
tracer is not in use. The unit draws 
about 50 ma, leaving 100 ma for ex- 
ternal use. If the full 150 ma of the 
power supply is required, the STANDBY 
switch may be used to disconnect the 
B plus voltage from the instrument. A 
choke -input filter provides the best 
possible power -supply regulation. As a 
safety measure, the 0.2- ampere fuse is 
wired into the B supply. The fuse is 
of the Slo -Blo type to reduce needless 
fuse blowing and is replacable from 
the front panel. 

A 6E5 electron -ray tube is used for 
making rapid checks of comparative 
gain levels. This tube has its own gain 
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control. One service job that can be 
done very quickly by this method is 
checking the balance of a push -pull 
amplifier. A steady tone is applied to 
the amplifier under test. The a.f. signal 
probe is placed on each plate and the 
electronic eye is used to observe signal 
strength. The INDICATOR SENSITIVITY 
control is adjusted so that the 6E5 
shows only a small wedge. Slight dif- 
ferences in signal level are easily de- 
tected. Another use is as a null detector. 

Headphones may be used if desired. 
The loudspeaker jack is connected so 
that when the plug is removed the out- 
put transformer secondary will be 
shorted. (This was installed after the 
photos were made.) Either headphones 
or an a.c. voltmeter may be plugged 
into the PHONES jack. 

The amplifier circuit requires very 
little explanation. Two feedback re- 
sistors, R1 and R2, are used to reduce 
tube noise and hum to a minimum. The 
value of R2 may be decreased, at the 
expense of over -all gain, to reduce the 
noise still further; or it may be in- 
creased to obtain more over -all gain. 
A switch can be installed to change the 
value of R2 in steps from about 15,000 
ohms up to an open circuit. This would 
serve as a coarse gain control to be 
used when the measurements being 
made call for either very high or very 
low amplifier gain. If the amplifier 
motorboats or oscillates when wiring 
R2, reverse the secondary leads on the 
output transformer. 

Two probes are used with the instru- 
ment: one for audio frequencies and 
one for r.f. The a.f. probe is merely a 
length of shielded cable with an alli- 
gator clip and ground lead. There is a 
choice of two styles of r.f. probe. The 
simplest is nothing more than a de- 
modulator circuit (Fig. 2 -a) using a 
1N54 germanium crystal diode. This 
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Top view of utility 
amplifier shows 
mounting of all 
major components. 
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Underchassis view. 
Filament wiring is 
twisted and isolated 
from grid circuits. 
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6 

Fig. 2 -a -Probe uses 
germanium crystal. 
Fig. 2- b-Tube gives 
added amplification. 
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probe has the disadvantage of offering 
no signal amplification. Therefore it is 
not very useful if you want to pick up 
a signal back around the 12SA7 mixer 
in some little a.c. -d.c. set -especially if 
you live several miles from broadcasting 
stations. However, given enough signal 
strength, this type does a good job. 

A more sensitive probe is a miniature 
triode connected as a zero -bias ampli- 
fier (Fig. 2 -b). This will amplify the 
signal and is useful anywhere from the 
antenna on. It does have the disadvan- 
tage of requiring a power cable. 

The choice of probes will depend 
upon the constructor's preference and 
his distance from broadcasting stations. 
If he lives farther than 25 miles from 
transmitters, the tube -type probe would 
be the better choice. Both probes should 
be shielded. 

Wire the set with the idea in mind 
that the unit is a high -gain amplifier. 
Twist heater leads together and place 

Parts list for amplifier 
Resistors: 1-820, I- 1,000, I- 12,000, I- 110,000, 
2- 220,000, 4- 470,000, 3 -1 megohm, /2 watt, 1-15,- 
000, I- 22,000 ohms, 2 watts; I -300 ohms, 10 watts; I- 70,000 ohms, 25 watts. I -50 -ohm, wirewound, 
potentiometer; 4- 500,000 -ohm, 1 -1 megohm, car- 
bon, potentiometer. 
Capacitors: I -.005 µf, I -.02 µf, 5 -.05 pf, 4-0.I 
pf, 1-0.25 pf, paper; 1 -20 -20 µf, 350 volts, I -25 -25 
µf, 25 volts, 1 -20 pi, 450 volts, electrolytic. 
Miscellaneous: I -6SQ7, 1-6SJ7, I-6V6, I -6E5, I- 5Y3 -GT, tubes; I -power transformer, 750 vats et 
at 150 ma, 5 volts at 3 amps, 6.3 volts at 2 amps 
(Stancor PM- 8411); I- filter choke, 7 h at 150 ma, 
200 ohms (Stancor CI710); 1-6E5 assembly; 5 -tube 
sockets; I- output transformer, 8,500 -ohm primary, 
3.2 -ohm secondary (Stancor A3849); 1-0.2 -amp- fuse 
and holder; 2- open -circuit jacks; I- shorting -type 
jack; 1 -jack, RCA type; 1 -jack, Amphenol 7E -CL- 
PCIM; 3- s.p.s.t. switch; 1-a.c. female socket, I- 
4 -pin female socket; I- chassis; 1- cabinet. 

them well away from the grid circuits. 
A HUM CONTROL. potentiometer is placed 
in the heater circuit. It should be ad- 
justed for lowest hum level. The B plus 
line is well filtered, and there should be 
no motorboating or oscillation- All 
ground leads for the 6SQ7 and 6SJ7 
should be connected to a common 
ground bus wire. END 
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Fig. 1- Distribution of vertical and horizontal layers as seen by our artist. 
THOSE of you who are not familiar 

with u.h.f. and its problems will 
have to learn the hard way or have 
someone handy who has had the 

experience. No matter how much you 
know about v.h.f., the new u.h.f. sta- 
tion in your town will give you many 
an anxious moment. 

I don't intend to go into techniques 
for the average primary -area antenna 
installation. Of more interest to the 
dealer are the sales he is losing in 
the areas where good reception is diffi- 
cult or impossible to obtain. 

The customer in these shaded or 
fringe areas must have a TV set with 
high sensitivity. Often a good antenna 
crew is helpless because the TV set was 
not engineered for difficult signal con- 
ditions. 

After the receiver has been selected, 
it is up to the antenna crew to bring 
in the picture. Real know -how is needed. 

There is a very important condition 
known as layer effect. That is, the ex- 
istence of layers of good signal area - 
one on top of the other -separated by 
dead spots. If that were all, then it 
would be necessary only to keep raising 
the antenna higher and higher until 
a good layer is found. That might be all 
right in v.h.f., but forget it in u.h.f.! 
There are vertical "layers" as well as 
horizontal layers. At say 10 feet above 
the roof in one spot there is nothing and 
3 feet either side of that spot is a hot 
signal. So we begin to learn that height 
is not the answer to fringe areas with 
u.h.f. These so- called layers are shown 
in the drawing (Fig. 1) . 

If obtaining a good signal from one 
station is the problem, then we must 
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select an antenna that will do the job. 
The Yagi and colinear u.h.f. antennas 
will do a good job. The collinear, though 
more costly, can be used very well at 
u.h.f. because of the smaller wave- 
lengths. At v.h.f. this antenna has a 
high wind resistance and is too large 
and heavy. 

I do not recommend stacking Yagis. 
Two- or 3 -db gain is not worth the 
added expense and trouble. You will 
also find that you can lose everything 
you gained with one Yagi when you 
stack them, because one may be in the 
hot layer while the others may be com- 
pletely in a dead spot. U.h.f. layers in 
the real fringe and shaded areas are 
only about 5 to 6 inches thick. So you 
can see that stacking Yagis is no solu- 
tion. (Part of the losses experienced 
when stacking antennas may be due to 
mismatch caused by improper design 
or selection of the stacking bars. - 
Editor) The collinear seems to work 
well because there are a lot more ele- 
ments (driven) that are liable to catch 
two or more layers instead of one. The 
larger all- channel antennas such as 
the trombone have met with success 
partly because they can contact much 
more signal. In any case, several types 
of antennas should be taken along and 
tried. 

It has been my experience that a 
field -strength meter is practically use- 
less and a waste of time. The simpler 
and most accurate method is the 
"watch- and -talk" method. This consists 
of a pair of sound -powered phones with 
a separate lead. One man watches the 
TV set while the man on the roof does 
the testing. Do not hook the phones 

Using the "Layer effect" 

technique for obtaining 

greater signal strength 

in weak -signal areas 

By C. F. MAHLER, Jr. 

into the u.h.f. transmission line as a 
short cut. There is no way, to my 
knowledge, of combining the two func- 
tions in one lead. Not in u.h.f. anyway. 

In locations blocked out by hills or 
such within the strong primary signal 
area, always start your tests closest to 
the ground. In these areas a very strong 
ground wave might turn out to be the 
only signal. The ground wave will 
diminish farther out from the station, 
depending upon the power of the trans- 
mitted signal. It is not uncommon here 
in Portland, Ore., to see antennas in 
the front yard or low on the side of 
the house. One extreme instance I can 
remember was finding the only signal 
71/2 feet from the living -room floor. 

You probably have heard by now that 
flat 300 -ohm line is no good for u.h.f. 
The reason is that water on the line 
will disturb the magnetic field around 

Fig. 2- Lead -in is looped over antenna. 
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the wire. You must use a round or 
tubular line. Open line has a tendency 
to pick up line ghosts and will short 
out when it snows. Some manufacturers 
recommend that you seal the top end of 
the tubular line to keep out the water. 
Since the line is hollow on the inside, 
this procedure should be avoided. Do 
not seal the top end. When you have 
heavy condensation inside the tubular 
line the droplets of water collect and 
are trapped in the line until it dries 
out. Always loop the lead -in over the 
top of the antenna and leave the ends 
open to let the air circulate (Fig. 2). 

If you use a lightning arrester, make 
sure it doesn't short out the antenna or 
cause signal attenuation. Some ar- 
resters that worked O.K. on v.h.f. are 
no good for u.h.f. 

When checking the roof of a home 
for an antenna installation, start at 
the lowest point possible on the roof 
and walk back and forth covering 
everything at that height before raising 
the antenna. This is the only way - 
there are no short cuts. You might hit 
something right at the start but you 
will never know there wasn't something 
better elsewhere on the roof. Remember, 
you are getting paid to bring in the 
best picture available. You must test 
to find vertical and horizontal layers. 

The vertical layer goes straight up 
and provides a good signal. If you are 
trying to pull the signal through heavy 
tree growth, this layer will be strong 
down low and weaker up higher until 
you get over the tops of the trees. If 
it is raining and the trees are wet, it 
is extremely difficult to pull the signal 
through the green growth, but you 
probably will find it 3 to 10 feet from 
the ground. The trunk section of the 
tree group, of course, has more open- 
ings than the heavy green sections. 
Trees will often cause bad streaks and 
ghosts. You then must try the corner- 
reflector type antenna, or any with a 
good front -to -side ratio. 

The horizontal layer runs parallel 
with the ground. Sometimes this layer 
will be very short. You can easily lose 
it if you are not careful to mark a 
place on the roof where you notice it. 
At other times this layer will be strong 
from one end of the building to the 
other. However, this is rare when in a 
very weak signal area. As a final re- 
minder, don't think just because you 
are in the fringe that you have to test 
20 or 30 feet in the air. Give the low 
spots a chance. You may be surprised. 

I think this idea of layers of signal 
in patches around the building will 
enable you to do a better job on those 
tough ones. (Part of the horizontal and 
possibly the vertical layer effect may be 
due to the changes in the impedance 
of the antenna and its vertical angle 
of radiation, due to the variation in its 
height above ground as it is moved in 
search of a sensitive spot. This point 
is very important theoretically, though 
it will not have to be taken into con- 
sideration by the practical installation 
man. -Editor) END 

OCTOBER, 1954 

October -December 

WITH the summer of 1954 the best 
season for sporadic -E dx in many 

years, the observation and recording of 
TV dx is becoming a major hobby. The 
pile of reports already on your editor's 
desk is much higher than that for any 
previous entire year. 

Who would believe, for instance, that 
156 different television stations could 
be identified in a single location ? Yet 
that's the record of 16- year -old Bedford 
Brown, Jr., Hot Springs, Ark. In June, 
1954, alone, he identified 114 stations, 
84 of them by sporadic -E dx. On a 
single day, June 7, Observer Brown 
logged 64 stations. Can anyone top this 
record ? 

Our old friend, Louis Matullo, Wash- 
ington, Pa., now has logged 134 differ- 
ent stations, which is the Eastern record, 
as far as we know. Fred Von Genten, 
Berne, Ind., has 111, 91 of them photo- 
graphed. Fred picked up 65 stations in 
June, 44 of them on the 24th. Roger 
Anderson, Madison, S. D., has 91, of 
which 29 were received on June 1. 

Dx records have been made and 
broken, too. PRF -3, Say Paulo, Brazil, 
has been reported several times. Best 
dx on this or any other TV station we 
know of is a logging by Bob Cooper, 
Lafayette, Calif., nearly 7,000 miles. 
HGLO (Colombia ?) is reported by 
John Aldridge, Winston -Salem, N. C., 
as picked up at 8 p.m., July 4. Anyone 
know more on this one ? 

TELEVISION 

TV dx is the motivating factor of 
numerous clubs and societies around the 
country; some old, some new. There's 
the Newark News Radio Club, Newark, 
N. J., and the National Radio Club, Box 
38, Kensington Station, Buffalo, N. Y., 
both old -line radio clubs, now featur- 
ing TV dx as well. Kenneth Bush, 60 
Grace St., Buffalo, N. Y., sends us a 
feature story from a Buffalo paper 
about the "E Skippers," some 50 TV dx- 
ers of the Buffalo area. Bob Oooper, 
1016 Sunnybrook Drive, Lafayette, 
Calif., operates the American Iono- 
spheric Propagation Society, complete 
with bulletins and predictions of things 
to come. Yes, TV dx -ing is developing 
into quite a game! 

Now let's have a look at the prospects 
for the balance of 1954. In the last 
quarter we pass through a marked 
change in both weather and radio prop- 
agation seasons. Through October we 
can still count on fine tropospheric 
bending in fair, calm weather, :particu- 
larly in localities near large bodiies of 
water. Tropospheric propagation will 
hold up well in the warmer climates 
through November. There will be little 
sporadic -E dx either month. 

The middle of December will bring 
a renewal of E. dx, for a couple of 
weeks either side of the Christmas holi- 
days. This winter peak, though much 
shorter than the summer one. is good 
for plenty of surprises. END 
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Part V The I -Q system 

COLOR TV CIRCUITS of color demodulation 

By KEN KLEIDON* and PHIL STEINBERG* 

THE I -Q system has a distinct ad- 
vantage in that it can produce 
greater color detail than is pos- 
sible with the R -Y B -Y system. 

This advantage is similar to that of a 
monochrome receiver having an i.f. and 
video amplifier response to 3.8 -mc over 
one with a response to only 3.2.mc. While 
many technical people may contend that 
the wider -band receiver is superior be- 
cause it is capable of reproducing a pic- 
ture with greater detail, tests have 
shown that most nontechnical viewers 
observing both pictures notice little if 
any difference in picture quality. One or 
possibly two tubes may be saved, with 
proper design, in the 3.2 -mc receiver 
(three instead of four i.f.'s and one 
instead of two video amplifiers). A 
greater number of stages usually will 
be required for the 3.8 -mc receiver be- 
cause of the problem of obtaining the 
required bandwidth and adequate gain. 

This comparison applies to color de- 
modulators in that the I -Q system af- 
fords greater color detail because of 
the higher- frequency color response 
(1.3 mc). In the R -Y B -Y system, 
color detail is presented up to only 600 
kc. The finer detail in the picture, for 
both systems, is provided by the lumi- 
nance (Y) signal which has a frequency 
response up to approximately 3.5 mc. 
The detail- reproducing ability of the 
luminance signal is not affected by the 
type of color demodulator employed. 
Only color detail is affected. 

The demodulators used for the I -Q 
system are similar to the R -Y B -Y 
demodulators covered in our last article. 
The I and Q signals are demodulated 
at a 90° phase difference identical to the 
R -Y signals as shown in Fig. 1. The 
Q demodulator can be considered iden- 
tical in action to the B -Y demodula- 
tor; the 600 -kc filter in the plate circuit 
is also identical. The I demodulator 
may be considered similar to the R -Y 
demodulator. However, there is a major 
difference in the plate- circuit low -pass 
filter, which has a response to 1.3 mc 
as shown in Fig. 1. A more elaborate 
type of low -pass filter is required com- 
pared to the simple 600 -kc filter which 
was discussed in the last article. The 
elaborate filter is necessary because a 
time delay is required for the I chan- 
nel due to the higher frequency re- 
sponse. This time delay is usually in- 
cluded in the design of the low -pass 
filter, Fig. 2, and is necessary for the 
same reason a delay is put in the lumi- 
nance channel. 

*Ratheon Manufacturing Company, 
Television and Radio Division, Chicago, Ill. 
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Another dissimilarity between the 
I -Q and R -Y B -Y demodulators is 
the difference in phase between the two 
oscillator signals and the color burst 
signal. This difference in phase is 33° 
between the Q and burst signals (as 
explained in Part IV of this series) and 
requires shifting the oscillator phase 
by 33° with respect to the burst signal, 
before application to the demodulator 
suppressor grids. 

Two methods that are commonly em- 
ployed in present color receivers are 
illustrated in Fig. 3. One method in- 
volves slightly detuning the 3.58 -mc 
burst takeoff transformer in the plate 
circuit of the first video amplifier, 
which effectively causes a phase shift 
in the 3.58 -mc burst signal with re- 
spect to the 3.58 -mc color subcarrier 
signal going to the bandpass amplifier. 
The other method is a special R -C 
phase -shift network between the os- 
cillator and demodulators. 

The demodulated color signals from 
the I and Q demodulators are coupled 
to phase inverters to obtain both nega- 
tive and positive I and Q signals for 
application to the matrix circuit. The 
matrix circuit will differ slightly from 
the R -Y B -Y circuit in that a por- 
tion of both the I and Q signals are re- 
quired for each primary color signal 
(red, blue, green). In the R -Y B - Y 
system the R -Y and the Y signals are 
mixed to obtain the red signal indepen- 
dent of the B -Y signal, and the 
B -Y and Y signals are mixed to ob- 
tain the blue signal independent of the 
R -Y signal. This fact is an important 
consideration when servicing. If, for ex- 
ample, an absence of blue is detected in 
a color picture of a receiver employing 
R -Y B -Y demodulators, one source 
of the trouble may be a defective B -Y 
demodulator whereas in the I -Q system 
one or both demodulators may be de- 
fective. 

BANDRISS AMPLIFIER 

I DEMODULATOR 

and its circuitry 

Reviewing the over -all operation of 
the I -Q demodulators, the color signal 
from the bandpass amplifier (see Fig. 
4) is coupled to both the I and Q 
demodulators along with two signals 
90° out -of -phase from the color oscil- 
lator. The resulting difference fre- 
quency (I and Q demodulated signals) 
is bandpass filtered and coupled to 
phase inverters for application to the 
matrix circuit. The negative and posi- 
tive I and Q signals are mixed along 
with the Y or luminance signal, and 
three primary color signals are ob- 
tained, identical to the three color 
signals from the camera tube at the 
station. 

The three primary color signals (red, 
blue, and green) from the matrix cir- 
cuit are coupled to individual video 
amplifiers. There are two basic types 
of color video amplifiers. They are 
identical for all tri -gun color picture 
tube receivers using either the R - Y, 
B - Y, or I -Q demodulator system. The 
first type merely amplifies the red, 
green, and blue color signals before 
they are applied to the color picture 
tube. Fig. 5 represents a typical color 
video amplifier and d.c. restorer 
schematic diagram. As can be seen, 
a color video amplifier is almost iden- 
tical to a monochrome video amplifier, 
except that, instead of only one, there 
are three. 

The three color signals from the 
matrix circuits are applied to separate 
amplifiers which may use the same tube 
type and circuitry as many black -and- 
white receivers. The signal is amplified 
and coupled to the correct grid or 
cathode of the color picture tube. The 
color signals may be coupled to either 
the control grids or cathodes, depend- 
ing on the polarity of the color signals. 
The three cathodes are connected to- 
gether if the signals are coupled to the 
control grids, and the control grids 

90° 

1 

3.58 MC OSCILLATOR 

0 DEMODULATOR 

COMPASS FILTER 

It DELAY 
TO MATRIX 

600 KC 

IDWPASS FILTER. 

1.3 MC 

TO MATRIX 

640 n 

Fig. 1 -The I and Q demodulators, with their 90 °- separated screen supplies. 
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are connected together if the signal is 
coupled to the cathodes. The d.c. re- 
storers' function (identical to that in 
a monochrome receiver) is to insure 
the proper color background at all 
times. Three d.c. restorers are used - 
one for each color -and are usually 
contained in one tube envelope. 

All three color amplifiers are iden- 
tical and each must have a frequency 
response to approximately 3.5 mc. This 
is necessary because during monochrome 
reception the three amplifiers are 
operating and amplifying their respec- 
tive portions of the video signal. There- 
fore, servicing will be similar to mono- 
chrome video amplifiers and the same 
precautions must be observed with 
respect to rearranging leads and part 
replacements. 

The cathode gain control, illustrated 
in Fig. 5, will be found in the green 
and blue color video amplifiers and is 
adjusted to provide proper color bal- 
ance. The brightness control in the 
plate circuit of the d.c. restorer varies 
the d.c. potential and the operating 
level of the d.c. restorer. A green and 
blue brightness control will be pro- 
vided. However, there is no individual 
red brightness control or red gain 
control. The red phosphor of the 151/2 - 
inch tricolor picture tube is very in- 
efficient compared to the green and 
blue phosphors. For this reason the 
red signal is controlled only by the 
chroma and master brightness controls, 
and the green and blue gain and bright- 
ness controls are adjusted for proper 
over -all color balance. A more com- 
plete description and adjustment pro- 
cedure will be covered in the next 
article. 

Fig. 6 illustrates the second type of 
color video amplifier which may be 
used in a color receiver. Instead of 
deriving the three primary color sig- 
nals from the matrix circuit, the color 
video amplifiers receive the color dif- 
ference signals of R - Y, B - Y, and 
G -Y from the matrix. The luminance 
or Y signal is coupled to the cathodes of 
the color picture tube, which are con- 
nected in parallel instead of being 
applied to the matrix. 

Due to polarity inversion in a 
vacuum tube the +R - Y, +B -Y, 
and +G -Y signals at the out- 
put of the color video amplifiers 
are applied to the individual con- 
trol grids of the color picture tube. 
The Y signal applied to the common 
cathodes is identical to applying a +Y 
signal to the control grids. Therefore, 
the color picture tube acts as a matrix. 
With this system a bandwidth of only 
about 1 mc is required for the color 
difference video amplifiers as only color 
video signals are being amplified and 
the 3.5 -mc bandwidth monochrome or 
Y signal is applied directly to the color 
picture tube cathodes. D.c. restorers 
are required as with the other system 
but must be connected between control 
grid and cathode so as to respond to 
changes in the sync amplitude between 
grid and cathode. TO BE CONTINUED 
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Fig. 2 - The 1.3 -mc low -pass filter in 
the plate circuit of the I demodulator. 
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Fig. 4- Passage of the color signals through the I -Q and matrix networks. 
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Fig. 6 -A circuit which fuses color amplifiers following the matrix r .Aworks. 

43 

www.americanradiohistory.com

www.americanradiohistory.com


TELEVISION 

TV 

SERVICE 
CLINIC 
Conducted by 

JERRY KASS 

NONLINEAR horizontal sweep 
is not particularly difficult to 
diagnose. The picture is usu- 
ally compressed over some part 

of the sweep and stretched over an- 
other. In severe cases horizontal fold - 
over can be seen. 

Locating the defective component is 
an altogether different task. The lin- 
earity of the horizontal sweep depends 
on the proper operation of the hori- 
zontal discharge circuit, horizontal out- 
put circuit, linearity circuit, damper 
tube, and horizontal deflection yoke. 
Each one contributes to sweep linearity, 
and a defect in any one of them may 
make the sweep nonlinear. 

Of all these stages, the importance 
of the linearity circuit is least appre- 
ciated. Living in the shadow of the 
output stage on one side and the damper 
on the other, it nevertheless is respon- 
sible for the smooth knitting together 
of the left and right sides of the pic- 
ture. 

Let us first look at the formation of 
the deflection -yoke waveform. The log- 
ical starting point is the output tube, 
usually operated as a class -B or class -C 
amplifier. The output -tube grid is fed 
by a combination sawtooth and rectan- 
gular voltage, and operating bias volt- 
age is established by a grid leak. 

The output tube comes out of cutoff 
(Fig. 1) and starts conducting at A, 
about one -third up its positive -going 
sawtooth. It continues to conduct for 
the remainder of the rising waveform. 
During this time of output -tube plate - 
current flow, the output transformer 
transfers the energy to the deflection 
yoke, and current flows there too. This 
flow sweeps the trace from about the 
center, its undeflected resting place, to 
the right side of the screen. 

At the end of the peak positive grid 
drive, the input voltage suddenly re- 
verses its polarity, and a large nega- 
tive -going voltage drives the output 
tube far into cutoff. Since current flow 
through the primary of the output 
transformer stops, the magnetic field 
around the deflection yoke suddenly 
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Fig. 1- Current flow through yoke. 

collapses, shock -exciting the entire hori- 
zontal output system, and the horizontal 
retrace B -from right to left- begins. 
With the yoke current damped, this 
collapse would merely return the beam 
to the center of the screen. But the 
sudden reversal of the yoke's magnetic 
field drives the damper into cutoff and 
sends the shock -excited output system 
into oscillation (70 to 75 kc) . The 
beam -instead of stopping at the center 
of the screen -keeps moving to the left 
edge (this is the necessary 7- micro- 
second retrace). If the shock -excited 
oscillation were to continue, the beam 
would swing wildly back and forth 
across the screen, causing many fold - 
over lines and extreme nonlinearity. 
Obviously, at this point the damper 
circuit must come into play. 

Damping action 
If no damping tube were connected 

across the deflection coil, the circuit 
would continue to oscillate until all the 
energy was used up. However, with 
the damper functioning, as soon as the 
retrace is completed and the spot starts 
a rapid swing from left to right, the 
damper begins to conduct (C) , placing 
a heavy load across the deflection coil, 
damping the oscillations and making 
the first half of the left -to -right sweep 
linear. 

As the rate of energy decay becomes 
nonlinear, the output tube, which has 
been cut off not only during the retrace 
period but also during the early part 
of the left -to -right sweep, begins to 
conduct and takes over the job of 
maintaining a linear sweep the rest of 
the way. Between the point of damper - 
current nonlinearity and the nonlinear 
start of output -tube current, there is 
a critical crossover point. At this point, 
the linearity coil, in series with the 
primary circuit of the output tube and 
the damper tube, takes over. 

At the center of the screen, where 
both the output tube and the damper 
are conducting simultaneously, the lin- 
earity circuit plays its part. 

Linearity circuit 
This circuit is a simple low -pass filter 

resonant at 15,750 cycles -its induct- 
ance is variable. Its function is to 
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deform the nonlinear portion of the 
output -tube current so that it is equal 
and opposite to the nonlinear portion 
of the damper -tube current. This done, 
there is a linear transition from one 
curve to another (D), and thus a linear 
sweep. 

To obtain a linear sweep, the start 
of conduction in the output tube and 
decay in the damper tube must occur 
simultaneously. To control the start of 
the output tube, we can vary its grid 
bias or vary the amount of signal fed 
to the grid (grid drive). 

To vary the conduction period of the 
damper tube, the linearity coil must be 
adjusted. This controls the phase 
relationship between the current in the 
resonant linearity circuit and the 
damper -tube current. The relationship 
between these two currents affects the 
voltage across the linearity boost 
capacitor (damper "bias" voltage) and 
thus the conduction period of the 
damper. Thus, the linearity circuit 
controls the sweep linearity around the 
center of the picture -it shapes the out- 
put -tube plate current at the start of 
its conduction, and shapes the damper 
current at its period of decay. The 
result is a linear sawtooth current 
through the deflection yoke. 

Servicing linearity circuits 
In adjusting the linearity coil, re- 

member that in some receivers good 
linearity can be obtained at two dif- 
ferent coil settings. If the slug is 
turned to almost its innermost position, 
the picture will bloom. If this occurs, 
turn the slug for good linearity at the 
outer edge of its tuning range. 

The service technician can get a 
good view of the sweep current in the 
deflection yoke by inserting a low -value 
resistor -10 to 20 ohms -in the low 
side of the deflection coil and observing 
the voltage across it with an oscillo- 
scope. This will frequently provide an 
excellent clue as to the exact point of 
nonlinearity. 

In checking the resistance of lin- 
earity coils, no general rule can be laid 
down. Even in the popular ranges of 
inductance, the coil resistance varies 
depending upon the type of winding 
used. 
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t , urtesv RCA 

Fig. 2- Extreme horizontal non -linearity 

Poor linearity can take the form of 
an uneven sweep, or foldover. The 
linearity coil itself is effective usually 
only in the case of slight nonlinearity. 
In such a case, the coil should be varied. 
If turns are shorted, lowering the 
inductance, all adjustments will either 
be ineffective or critical and unstable. 

A very common cause of nonlinearity 
is a defective boost capacitor or damper 
tube. These usually cause serious fold - 
over of the picture at the left and 
white vertical bars, also on the left 
side of the screen. In severe cases, less 
pronounced bars can be seen across 
the entire face of the screen. 

Many linearity problems arise as a 
result of overdriving the horizontal 
output tube. Check it! Adjust the 
drive control to eliminate the white 
vertical drive bar from the picture. 
Overdriving will shorten the life of the 
horizontal output tube. 

In general, when the picture is 
stretched over the right side of the 
screen, invariably the trouble will be 
before the linearity coil. Check all 
voltages and components in the hori- 
zontal output circuit. An open screen 
bypass capacitor is a frequent trouble- 
maker, as are the cathode resistor and 
capacitor. Also, check all components 
in the horizontal discharge and drive 
circuits. 

COAX CONNECTOR OR FEEDTHRU INSULATOR 

.125A 

FRONT VIEW 

ONO PLATE 

.85 

LSA 

TO TV STATION 

INSULATOR 

FRAME I -I GND SCREEN 

1/3A 

Fig. 3- Dimensions of helical antenna. 

However, when picture stretch is on 
the left side, the trouble will usually 
be at or after the linearity coil. Check 
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The helical, a high -gain antenna. 

for a defective linearity coil, damper 
tube, deflection yoke, and components 
in these circuits. See Fig. 2. 

Using these same principles, foldover 
on the left side should be checked for 
in the damper and yoke circuits; fold - 
over on the right side should be checked 
for in the horizontal output circuit. 

Helical antenna 
I have been trying for some time to 

get information on a helical antenna. 
I have written to several antenna com- 
panies, but none of them stock it. Could 
you please give me dimensions on the 
helical antenna as I wish to build one 
to receive a local u.h.f. station. I have 
heard these antennas have a very high 
gain_ E. V. D., Troy, N'. Y. 

The helical antenna is a fairly high - 
gain and broad -bandwidth unit. The 
principal reason for its comparative 
lack of popularity is the awkwardness 
of its construction. In practice, the 
antenna has been found very difficult 
to mount and presents a high wind 
resistance. 

Fig. 3 shows the general configura- 
tion and dimensions of the helical 
antenna. The ground screen can be 
made from 0.5 -inch mesh wire fastened 
to a wooden or metal frame. A small 
metal ground plate about 1/6 wave- 
length in diameter should be soldered 
to the center of the ground screen. 
The ground plate may be made of sheet 
copper or tin. The transmission line 
(RG -63/U, RG -79/U, or RG -89/U) is 
connected to the antenna through a 
hole in the center of the ground plate. 
The center coaxial conductor goes to 
the helix and the outer to the ground 
plate. 

The main construction difficulty comes 
in the winding of the helix. A soft 
grade of aluminum tubing or aluminum 
clothesline or ground wire should be 
used. It will have to be wound on a 
heavy wooden or metal cylinder. Pre- 
cise calculations are pointless as the 
helix will "relax" when it is taken off 
its winding form. Use nonmetallic 
longerons to support the turns and to 
fix them in place. 

The antenna has an impedance of 
approximately 125 ohms. Good results 
can be obtained using a length of 6 
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wavelengths. Since the antenna has a 
fairly broad bandwidth, the dimensions 
given are not critical. Obviously, the 
helical is practical only at u.h.f. 

Internal corona 
In an RCA model 9T57 there are one 

and sometimes two vertical bars down 
the left -hand edge of the picture. They 
look exactly like the Barkhausen lines 
that I have cleared up on man other 
sets, but the trouble has not responded 
to any treatment. I have replaced the 
horizontal output tube, damper tube, 
and high- voltage tube, anti made 
adjustments of the horizo7ltcl drive 
control and the linearity control, I have 
even tried redressing leads acrd using 
an ion -trap magnet on the horizontal 
output tube. R. W., N. Y., N. Y. 

The vertical bar or bars at the left 
side of the picture, that look like Bark - 
hausen oscillations, are probably the 
result of internal arcing in the 4.7 -µ4 
capacitor located in the plate circuit 
of the horizontal output tube. Such 
interference looks very much like the 
familiar Barkhausen oscillations but 
none of the usual remedies will correct 
it, and you seem to have used most of 
them. Before checking the output 
transformer, replace this capacitor. 

Loss of a.g.c. 
After a long period of perfect opera- 

tion, the picture on a Philco model 48- 
1000 began to get very dark, but by 
adjusting the contrast and brightness 
controls I was able to get a passable 
picture. Then it became veri, difficult 
to synchronize the picture which be- 
came still darker. Any help would be 
appreciated. M. L., Boston, Mass. 

The symptoms you describe, that of 
a dark picture and difficulty in syn- 
chronizing, indicate trouble in the a.g.c. 
circuit. The chances are very good that 
the capacitor between the diode and 
triode plates of the a.g.c. amplifier tube 
is causing the trouble. Failure of this 
capacitor, either by shorting or leakage, 
places a positive voltage on the a.g.c. 
bus. This positive voltage is then fed 
to the grids of the r.f. and i..f. amplifiers. 

Since capacitor leakage is sometimes 
difficult to check, this capacitor should 
be replaced. END 
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From the original "La Télévision 
Mais c'est très simpler' Trans- 

lated from the French by Fred 
Shunaman. All North American 
rights reserved. No extract may 
be printed without the permission 
of RADIO -ELECTRONICS and the 
author. 

By E. AISBERG 

Thirteenth conversation, first half: Posi- 
tive and negative detection; polarity with 

one or two v. f. stages; detector component 

values; push- all detection, will it work? 

WILL -You know, every once in a while our talks remind 
me of a trip up a steep mountain trail. 

KEN -I hope the road isn't getting too rough and rugged 
for you. We can take things a little easier -go into a little 
more detail, if you like. 

WILL -No, that's not it! You know those hairpin roads 
that hang onto the side of a mountain, and give you the 
feeling that you're passing the same place over and over 
again, though you're really quite a little higher up each 
time? Well, every once in a while I have the feeling that 
I'm going back through my course in radio, because the 
things we've just been learning are -if you don't mind me 
stealing a radio -TV term -"parallel" to things I've learned 
in radio. For example, haven't we just been talking about 
r.f., frequency changing, and i.f.? 

KEN -You've got a good comparison there. And you'll 
find as you go further and further up, the scenery is going 
to broaden out -get vaster and vaster. As you go through 
the various stages of a TV set, you're going to find the 
terrain a lot more rugged than in radio, because both the 
carrier and the modulating signal it carries are at much 
higher frequencies. 

WILL -Well, I suppose we're just coming to the part 
of the trail where the signs they put up for tourists read: 
Detection and Aiulio Amplification? 

KEN -You're right! We'll begin with the problem of 
detection today. Now that we've amplified our signal at 
higher and lower radio frequencies (in the r.f. and i.f. 
stages) the time comes when we have to get at the modula- 
tion it's carrying. After all, the c.f. is just a means of 
transportation for the signal. It gives us so many problems 
we sometimes forget that. It's very rapid transport -but 
nothing more. Your carrier is like a truck. We load the 
video signal on it at the transmitter. Now we've got to 
unload it -get the video frequency out of this r.f. carrier. 

WILL -And when we detect our signal, we have to 
amplify it at audio frequency, I suppose? 
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KEN -You can hardly use the term "audio frequency" 
for the video signal. It covers a band that runs practically 
from zero to several million cycles per second. Let's give 
it its right name -video amplification! 

A question of polarity 
WILL -Beg pardon! I was just thinking of radio again. 

But let's not get ahead of ourselves. Suppose we cover 
detection before going on to amplification. I suppose we 
can use a crystal, diode, or triode to detect a TV signal, 

` just the same as a radio signal, and either grid -leak or 
grid -bias detection -if we detect with a triode? 

KEN -Yes, I guess you could. But in actual practice 
you'll find the diode most of the time, and grid -bias (or 
plate -bend) detection with a triode pretty rare. But the 
crystal is becoming very common. A crystal diode is less 
trouble than a tube and, because of its small capacitance, 
is better adapted to high -frequency work. 

WILL -Is there any aifference between a diode detector 
circuit in TV and radio? 

KEN -Not a bit! Take a look. The r.f. (or i.f., if you 
like) voltages across coil L are applied to the diode (crystal 
or tube). It is connected in series with load resistor R, 
which has capacitor C across it. The alternation that makes 
the cathode positive cannot get through. But the next 
alternation, the one that makes the cathode negative, per- 
mits current to pass to the anode in the direction of the 
arrows... . 

WILL -But why do you say that current flows when the 
cathode is negative? You have the plate marked negative 
here. 

KEN -When the cathode is more negative than the anode, 
electrons can flow across the vacuum in the tube, or through 
the surface barrier in the crystal. You know that. These 
electrons are supplied by the voltage induced in L. Since 
the top end of L is the most negative point in the circuit, 
any current flow will make the bottom of the resistor more 
positive than the top. Electrons are being drawn away 
from it by the positive lower end of L, if you like. When 
the top end of L is positive and the bottom negative, no 
current can flow through the diode or R, so the polarity 
isn't changed. 

WILL -Then if we represent our modulated r.f. signal 
in the usual way, as you have here below the circuit, the 
detector blots out everything above the horizontal zero axis 
and lets only the negative alternations go through, and 
even these r.f. alternations lose their identity and are 
combined to produce the video signal by the accumulative 
action of capacitor C. 

KEN -I see you haven't forgotten much of what I taught 
you about radio not so many years ago. But notice now 
that instead of passing the negative alternations, we could 
just as well use the positive ones. All you have to do is 
turn the diode around. 

WILL -That would be silly! Then your maximum video 
signals would be produced by the most positive voltages. 
If you applied signals like that to the picture -tube grid, 
you'd get blacks where you should have whites -a negative 
image! 

KEN -Perfect reasoning! And if you intend to use the 
signal from the detector direct on the pix -tube grid, you'll 
have to use negative polarity. But we usually have one 
or two stages of video amplification between the detector 
and the picture tube. The detector doesn't put out enough 
voltage to modulate the cathode -ray spot from a good white 
to a good black. Now, an amplifier se reverses the phase 
of a signal applied to it -what comes in as a positive pulse 
to the grid becomes a negative one at the plate, and vice 
versa. 

WILL -I can finish the story now. If you have one v.f. 
stage, you need positive polarity. But if you have two, 
you need negative. 

KEN -Exactly! But remember you can change your 
signal polarity another way. You can apply a negative 
voltage to the control grid of your cathode -ray tube, or a 
positive voltage to the cathode, which makes the grid rela- 
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tively more negative. So, if you have the wrong polarity 
at the picture -tube grid, it may be easier to redesign your 
circuit to apply the signal to the cathode than to add 
another video stage. 

WILL -Then, with polarity injection, we'd use negative 
detection for one stage and positive for two. 

Sudden drop of values 

KEN -You seem to have it, Will. Now let's try to figure 
out the values of capacitor C and resistor R in the detector 
circuit. 

WILL -Well, I suppose we can still use our standard 
values of one hundred µµf and a half megohm, just as in 
radio? 

KEN -Oh, you think so? Well, now, just remember that 
the current you're detecting is alternating at a frequency 
not far from 50 megacycles a second. And the detected 
video voltages can run up to 4 mc. What reactance would 
your little one hundred -µµf capacitor offer to 3.5 mc, for 
example? 

WILL -Let me calculate -why, only a little more than 
four hundred ohms! ! Is that possible? 

KEN -It's probably correct. Now, how do your 400 -odd 
ohms compare with the half -megohm resistor? 

WILL -It would be practically shorted. You'd get prac- 
tically no voltage across resistor R, and no signal into the 
video amplifier. 

KEN- You're getting just a little too quick again! 
Certainly the lower video frequencies would get through 
with practically no attenuation. But the higher frequencies 
would be attenuated, and you'd get a picture with little or 
no fine detail. 

WILL -Well, let's cut down the capacitor till it has 
enough reactance for the higher video frequencies. 

KEN -That's just what has to be done. But you can't go 
too far in that direction either. The capacitance of C must 
remain considerably higher than the cathode -anode capac- 
itance of the detector diode, if the greater part of the 
detected voltage is to appear across the terminals of C and 
R. So we use a capacitance of 10 -20 µµf. Some sets omit 
it entirely, and leave the job to the various wiring capac- 
itances. 

WILL -That would be economical, anyway. But it seems 
to me that the reactance would still be a little low compared 
to R. 

KEN -Yes, you have to cut that down, too. Most sets 
use 3,300 or 3,900 ohms. 

WILL -I suppose with a load resistor as small as that, 
the detection efficiency would take quite a drop, too? 

KEN -Well, even in radio we're a long way from getting 
90'c of the detected voltage. But by using special diodes 
designed for television, which have very low internal 
resistance as well as low cathode anode capacitance, we 
can apply a good part of the detected voltage to our video 
amplifier. 

\PILL -So the circuit will be the same as in radio, but 
the values will be much smaller? 

KEN -Well put! And you'll see a filter to bypass the 
residual r.f. much more often than in radio -present -day 
radio, at least. 

WILL -Why, that filter looks just like the low- frequency 
filter in a power supply! 

KEN -Nothing strange about that, Will. Both circuits 
are designed to get rid of a higher frequency than the one 
to be passed. So in both cases you use inductors to block 
the higher frequencies, and capacitors to give them an easy 
path to ground. 

WILL -Well, since this filter looks so much like part of 
a power supply, couldn't we go even further and make our 
detector a double -diode affair, to give full -wave rectifica- 
tion? 

KEN -Your idea would no doubt work perfectly, and -if 
you had a suitable balanced input transformer -the circuit 
would be more efficient than a single diode. Filtering would 
be easier, too, same as at 60 cycles. To BE CONTINUED 
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ßRITISH TV STANDARDS 

T 
HE British system of television 
transmission, using 405 lines at 25 
frames per second, must seem to 
many American technicians to be 

relatively coarse in definition. In prac- 
tice, the picture obtained is very pleas - 
inz on a 27 -inch tube, and at an 
adequate viewing distance even a 3 x 
4 -foot projected picture is perfectly 
satisfying. 

For correct response to the trans- 
mitted information the receiver pass - 
band should be 2.7 mc, so that the 
design of single sideband apparatus is 
relatively simple. The channels in use 
are the original London channel of 45 
mc (with double sideband transmis- 
sion), together with almost national 
coverage from various points on 51.75 
mc, 56.75 mc, 61.75 mc and 66.75 mc, 
single sideband. In each case the 
AM sound carrier is located 3.5 mc 
below the video carrier. Transmitter 
powers are high; the four latest sta- 
tions operating at 50 kw (output - 
not effective radiated power). Vertical 
polarization is used at the main sta- 
tions. Small stations covering specified 
areas use horizontal polarization and 
share distant transmitter channels. 

At present all channels radiate the 
same program except for occasional 
local transmissions such as those in 
Welsh from the Cardiff station. In the 
near future it is intended to establish 
a further chain of semicommercial 
stations giving an alternative program. 

A combined radio -TV license costs 
£2 yearly ($5.60). 

A particular advantage of the British 
system of only one channel in any area 
is that it enables simple receivers to be 
designed and built by the home con- 
structor. Even a t.r.f. circuit with no 
more than 3 r.f. stages can give a very 
good account of itself. The simplest 
commercial set is arranged along the 
lines of the Baird Everyman receiver, 
containing no more than 12 tubes, in- 
cluding the picture tube. This has 
tricked some visitors to Britain into 
thinking that British receiver design 
is overelementary and lacking in vari- 
ous points. The reverse is actually 
true; there is no lack of high -gain 
televisors of the superhet variety with 
flywheel sync, and the like. 

Home construction of televisors is 
remarkably popular not as an economic 
necessity but as a hobby. Circuits and 
components are obtainable everywhere 
for both simple and advanced designs. 
The final alignment of such receivers 
is almost always carried out on a 
transmission of Test Card C, which 
has become as familiar a picture to the 
British televiewer as Muffin the Mule. 

Test Card C, transmitted for 3 or 
4 sessions of 15 minutes in the morning 
and as a tuning signal before the corn- 
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mencement of programs, enables a close 
examination to be made of receiver 
performance. 
1. Aspect ratio test. 

The central concentric black and 
white circles appear truly round when 
the aspect ratio is adjusted to the 
correct value of 4 : 3. The black and 
white rectangles along the borders of 
the card should then appear framed 
by the mask, and if the mask is out of 
true (which it rarely is) the televiewer 
will generally demand a correction in 
no uncertain terms. 
2. Definition and bandwidth tests. 

Within the circles are a pair of 
frequency grating sets, made up of 
black and white stripes. These corre- 
spond to fundamental frequencies of 1, 
1.5, 2, 2.5, and 3 mc, the 1 -mc grating 
appearing at the top of the left -hand 
set and at the bottom of the right -hand 
set. Since the response of the system 
should be 2.7 mc, the 2.5 -mc grating 
should be clear and distinct. Many re- 
ceivers give a clear 3 -mc response. 
3. Contrast test. 

A contrast wedge of 5 steps is dis- 
played in the center of the card. The 
top white square corresponds to 1005 
modulation and the bottom black square 
to 30(4. Positive modulation is used 
with the sync signals falling in the 
under 30"4 or blacker- than -black sec- 
tion of the modulation envelope. With 
the brilliance controls setting the top 
and bottom steps to white and black, 
the intermediate steps should appear 
as light, medium, and dark grey. 
4. Scanning linearity test. 

The background of the test card is 
a medium grey with a set of white 

lines. These lines should be so repro- 
duced as to make each enclosed area 
an equal square. 
5. Synchronization test. 

The black and white border of the 
card gives an excellent test of the sync 
separator stages. Faulty synthrpniza- 
tion is immediately seen as tearing. 
6. Low -frequency response test. 

The black rectangle on a white back- 
ground is designed to show up any 
failing in low- frequency response, and 
should be displayed as a clean -cut 
rectangle of uniform blackness on a 
clean background. 
7. Reflection and ghost test. 

Ghosts due to the signal reaching 
the aerial or in the receiving system 
itself are revealed by the two- narrow 
vertical bars on either side of the 
circles. These should be reproduced 
without positive or negative images 
along their right -hand sides. 
8. Focus test. 

The diagonally inclined areas of black 
and white stripes at the corners cf the 
card correspond to a fundamenta fre- 
quency of about 1 mc and the four areas 
should all be in uniform focus. 

The letter C is purely an identifica- 
tion, Test Cards A and B having been 
used previously. Test Card C is now 
a tried and trusted friend, however, 
and even has its fans. In the morning 
it always appears with its own familiar 
recorded musical selection, and one 
small boy, it is reported, in bed with 
measles, asked couldn't he have Tess 
Can't See' because that was the only 
thing that didn't hurt his eyes. It is 
presumed that he will grow up to be 
a TV critic. END 
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UNI(j Rfit 
1014\-T he operation and application 

of interesting electronic 

circuits 

RS 
$ifÓRS and 

Ft's 

THE univibrator differs from the 
multivibrator in that one of the 
tubes is biased far enough nega- 
tive to prevent free- running opera- 

tion. In this stable state, one of the 
tubes conducts and the other is cut off. 
This condition will remain until a 
trigger pulse is applied. The cut -off 
tube will then conduct and the conduct- 
ing tube will be cut off. After a length 
of time determined by circuit values, 
the circuit will again return to its 
stable state and remain there until 
another input pulse is applied. Since, 

6SL7- GT 276 
B+ 

OJT 
R2 .001 2 

IN 
25ppf 

R3 4706 6 

BIAS+ 

Fig. 1 -A basic univibrator circuit. 

VI 

for each input pulse, the univibrator 
is switched from its stable to unstable 
state and back again, a pulse wave- 
form is produced at the plates of the 
tubes. The duration of this pulse is 
equal to the length of time the circuit 
remains in its unstable state. Since this 
interval is determined by circuit values 
and not by the input pulse, the output 
pulse duration and amplitude will be 
independent of the characteristics of 
the input pulse. The univibrator is 
widely used where pulses of random 
amplitude and width must be converted 
to uniform pulses. When used for this 
purpose, the circuit is also known as 
a pulse equalizer. 

The univibrator circuit is shown in 
Fig. 1. V1 is cut off by applying a 
negative bias voltage to its grid, and 
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V2 conducts heavily since its grid re- 
turns to B plus. This is the stable state 
of the circuit. If a positive pulse is 
now applied to the grid of V1, the 
following changes will occur in the 
circuit: 

1. The plate current of V1 charges 
capacitor Cl. 

2. The charging current of Cl pro- 
duces an IR drop across Rl. 

3. The IR drop across R1 makes the 
grid of V2 less positive and drives it 
to cutoff. 

4. When V2 goes to cutoff, its plate 

Fig. 2- Cathode -coupled univibrator. 

voltage increases. 
5. This increasing voltage is coupled 

to the grid of V1 through voltage 
divider R2 and R3. 

6. The increase of voltage at the 
grid of Vl further increases the plate 
current in this tube. This action ends 
with Vl conducting heavily and V2 
cut off. 

7. As Cl continues to charge, the 
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Fig. 3 -The trigger -delay circuit 
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IR drop across R1 decreases until it is 
no longer sufficient to keep V2 cut off. 

8. V2 now begins to conduct plate 
current and its plate voltage decreases. 

9. This decreasing voltage is trans- 
ferred through the voltage divider to 
the grid of V1. 

10. V1 becomes cut off and the circuit 
is back to its stable state. 

The length of time the circuit remains 
in its unstable state (V1 conducting 
and V2 cut off) is determined by the 
charging time of Cl. The time constant 
R1C1 therefore determines the width 
of the output pulse. Since the univi- 
brator produces an output in response 
to an input pulse, it is sometimes re- 
ferred to as a one -shot multivibrator. 

In the univibrator circuit shown in 
Fig. 2, the second tube is coupled to 
the first by a common cathode resistor. 
Since V2 operates at saturation, it 
draws a large amount of plate current. 
The resulting IR drop across Rk is 
sufficient to bias V1 to cutoff. If a 
positive pulse is now applied to the 
grid of V1, this tube will become 
conductive. Its plate current will now 
cause Cl to charge through Rl. The 
IR drop which now appears across R1 
cuts off V2. As V2 ceases to draw 
plate current the voltage across Rk is 
no longer sufficient to keep V1 cut off. 
When the charging current of Cl has 
decreased to a value such that the IR 
drop across R1 is no longer sufficient 
to keep V2 cut off, the circuit returns 
to its stable state. Here again, the 
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is based on the univibrator. 
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Fig. 4 -The basic flip -flop circuit. 
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IST FLIP-FLOP 

so that it will coincide in time with 
the waveform to be observed. This 
technique is extremely useful in the 
study of transients. 

The flip -flop circuit 
Like the univibrator, the flip -flop 

circuit is not free -running and will 
switch only in response to an input 
pulse. Unlike the univibrator, how- 
ever, the flip -flop has two stable states 
and can remain in either one indef- 
initely. Applying an input pulse will 
switch the circuit from its first stable 
state to its second. The next input 
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H 
I 

I 
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Fig. 5- Scaler circuit permits operation of electromechanical counter. 

characteristics of the output pulse are 
independent of the input pulse. The 
advantage of the cathode -coupled uni- 
vibrator is that it requires no negative 
voltage, simplifying the design of the 
power supply. 

Univibrator applications 
As a pulse equalizer the univibrator 

has been widely used to convert the 
random pulses of a Geiger or scintilla- 
tion counter into the uniform pulses 
required to operate a counting -rate 
meter or a scaler. Another use of the 
univibrator is as a trigger -delay cir- 
cuit. This is a circuit that produces 
an output pulse at a fixed, usually 
controllable, interval after the applica- 
tion of an input pulse. 

In the trigger -delay circuit shown in 
Fig. 3, V1 and V2 are connected as a 
conventional univibrator. The pulse 
produced at the plate of V2, in response 
to an input pulse, has a width dependent 
upon the setting of variable resistor R1. 

The pulse from the plate of V2 is 
applied to the differentiator network 
R2C2. The output of the differentiator 
consists of two narrow pulses, one posi- 
tive and one negative. The positive 
pulse corresponds in time to the leading 
edge of the pulse from V2, and the 
negative pulse corresponds to the trail- 
ing edge. This relationship is shown 
in the waveforms of Fig. 3. The output 
of the differentiator is fed to a half - 
wave rectifier that passes only the 
negative pulse. Since this negative 
pulse coincides in time with the trailing 
edge of the pulse from V2, the time 
between the application of an input 
pulse to V1 and the production of an 
output pulse from the rectifier can be 
controlled by the setting of Rl. The 
chief use of the trigger -delay circuit is 
to delay the sweep of an oscilloscope 
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pulse will restore the circuit to its 
initial state. Thus, two input pulses 
are required to produce one complete 
cycle. This circuit is also known as the 
Eccles -Jordan trigger circuit (Fig. 4) . 

Assume that V1 is conducting and 
that V2 is cut off. If a negative pulse 
is now fed into the circuit, it will de- 
crease the plate current in the conduct- 
ing tube. These changes will then occur: 

1. As the plate current of V1 de- 
creases, its plate voltage increases. 

2. This increasing voltage is trans- 
ferred to the grid of V2 through a 
voltage divider. 

3. The increasing voltage at the grid 
of V2 causes it to conduct plate current. 

4. As V2 conducts, its plate voltage 
decreases. 

5. This decreasing voltage is trans- 

ELECTRONICS 

ferred through a voltage divider to the 
grid of V1, further reducing the plate 
current of this tube. 

6. This action culminates with V1 
cut off and V2 conducting. 

If a second input pulse is applied to 
the flip -flop, the same action will repeat 
with the roles of the tubes interchanged, 
and the circuit will return to its first 
stable state. 

Flip -flop applications 
The flip -flop circuit is primarily used 

as a scaler. The scaler circuit is a 
frequency divider, i.e. it produces a 
pulse output whose frequency is equal 
to a submultiple of the input pulse 
frequency. It differs from the multi - 
vibrator frequency divider in that the 
input pulses can be applied at random. 
This is because the circuit can exist in 
either of its stable states indefinitely, 
a feature of extreme importance when 
used with such sources of random pulses 
as the Geiger counter. In this applica- 
tion, the scaler reduces the pulse fre- 
quency of the Geiger counter to a value 
sufficiently low to operate an electro- 
mechanical counter (Fig. 5). 

In the first flip -flop of Fig. 5, V2 is 
conducting and V1 is cut off. A nega- 
tive -pulse input (supplied by the Geiger 
counter) will reverse these condi ;ions. 
A second input pulse will restore the 
circuit to its initial state. Since one 
complete cycle of operation of the flip - 
flop results from the application of two 
input pulses, the waveform at the plate 
of V2 has a frequency one -half the 
frequency of the input pulses. 

The output of V2 is differentiated 
and applied to the grids of the second 
flip -flop. Here, the frequency is again 
divided by two so that the output of V4 
has a frequency one -fourth that of the 
input pulses. Successive flip -flops pro- 
vide output frequencies of 1/8, 1/16, 
1/32, 1/64, etc. 

The total pulse count is determined 
by multiplying the counter reading by 
the circuit scaling ratio. END 

PARTLY PRINTED TV CHASSIS 

A TV chassis built around a 
printed circuit features the 
1955 line of Admiral receiv- 
ers. The printed circuit con- 
tains six tubes and one -third 
the normally exposed wiring 
in the chassis. The circuits 
are photo- etched on sensi- 
tized copper plates. After all 
components, such as resis- 
tors, transformers, and ca- 
pacitors, are assembled to 
the plate, it is dipped briefly 
into molten solder. The solder 
adheres to the etched circuit. 
In making service repairs, 
the leads of a component may 
be clipped off and used to 
"spot solder" a new compo- 
nent in place, eliminating 
extensive circuit rewiring. 
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4 -foot reflector for 10.7- centimeter operation. 

WHILE astronomy is usually 
associated with optical in- 
struments, modern observa- 
tories are crammed with 

electronic apparatus as well (Fig. 1). 
And while astronomy itself is perhaps 
the oldest of man's sciences, recent de- 
velopments in the comparatively young 
field of electronics have become so im- 
portant to the study of the stars that a 
whole new field of activity has sprung 
up. This new field is often called radio 
astronomy. 

Professor A. C. B. Lovell, writing in 
the July, 1951, issue of RADIO - 
ELECTRONICS, has already called atten- 
tion to one branch of this new alliance 
between astronomy and electronics: 
that of tracking the paths of meteors 
by radar. But there are many others. 

Electronic controls 
The ponderous mechanism of a multi - 

ton telescope must be arranged so it 
can allow the instrument to point at 
any spot in space. Once sighted on a 
star, it must follow that star across the 
heavens. Electronic controls are ideal 
for this application. The delicately 
balanced and almost frictionless tele- 
scope mount is driven, in a typical 
case, by a geared -down, fractional - 
horsepower synchronous motor. The 
motor is excited by the amplified output 
of an oscillator whose frequency can 
be varied within narrow limits. The 
gear reduction of the drive motor is 
such that, when it is excited at the 
oscillator's center frequency, it will 
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move the scope across the heavens at 
the same pace as the apparent rate of 
motion of the stars. Theoretically, once 
the scope is zeroed -in on a given star it 
will keep that star within its field of 
view for hours at a time, allowing long - 
exposure photographs of faint objects. 
Actually, however, even the most per- 
fectly designed apparatus won't 
"freeze" the star for extended periods 
due to such phenomena as variable 
refraction of the star's light by the 
earth's atmosphere and slight twisting 
and bending effects within the telescope 
itself because of temperature changes. 
This is where the variable -frequency 
oscillator comes in. By altering the 
oscillator frequency slightly from time 
to time, the astronomer can keep the 
star virtually motionless within the 
scope's field of view. 

Perhaps the most popular type of 
electronic drive uses an electro- 
mechanical oscillator (Fig. 2). It con- 
sists of a thin wire stretched between 
two anvils; a small piece of iron 
attached to the middle of the wire 
extends into the centers of two coils, 
a "driver" and a "pickup" coil. When 
the signal from one coil is amplified and 
fed to the other in the proper phase to 
maintain oscillation, the wire vibrates 
at a rate dependent upon its tension. A 
signal is picked off and fed through an 
amplifier to a power stage whose output 
excites the telescope drive motor, pro- 
ducing a rate of motion in the instru- 
ment which is dependent on the 
vibration -rate of the wire system. This 

Photo courtesy National Research Council, Canada 

the astronomer controls by increasing 
or decreasing the current flow through 
an electromagnet whose field contrib- 
utes to the tension on the wire. 

Photometry 
Another phase of astronomy in which 

electronics plays an important role is 
photometry. At one time the intensity 
of light arriving from a star or other 
celestial body was either estimated or 
compared visually with a standardized 
source. But now the image density of a 
photograph of the star is compared 
with that of an identical exposure of 
a standard star by a photoelectric 
"comparator." This instrument is a 
light- source -and -pickup device, with 
mechanical means for precisely posi- 
tioning two negatives, in turn, between 
the light source and the photocell. The 
difference in cell current is propor- 
tional to the difference in star -image 
densities, and therefore dependent on 
the ratio of visual magnitudes between 
the unknown and the standard star. 

The direct -reading photometer is also 
of great value to the astronomer. This 
device allows direct measurement of the 
intensity of light reaching it when its 
photocell is placed in the telescope's 
focal plane. Because of the extreme 
sensitivity of present -day photo- 
sensitive materials, the problem of 
measuring the tiny amounts of stellar 
light reaching a photocell is largely 
that of accurately measuring the result- 
ing current flow. In a typical instance 
the incremental current flow from the 
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phototube's light -sensitive surface 
might be in the order of 1 /50th of one 
billionth (2 x 10- ") ampere. To accu- 
rately measure such minute changes, 
electron -multiplier phctotubes are often 
used (Fig. 3). These tubes have, in 
addition to a light- sensitive surface, a 
number of anodes, each with a higher 
applied voltage than the preceding one. 
Electrons emitted from the light - 
sensitive surface of the cathode are 
attracted toward and impinge upon the 
first anode where, by secondary emis- 
sion, they knock off several more elec- 
trons; these are attracted toward and 
strike the second anode, knocking off 
a whole cluster of electrons. The proc- 
ess is cumulative until, at the last 
anode, electron flow has been multiplied 
by a factor of perhaps a million, and 
hence current flow is large enough to 
be measured with the proper equipment. 
Often the photocell is refrigerated with 
dry ice to keep its dark -level output at 
a minimum, and is followed by a more 
or less conventional d.c. amplifier. 

Closely allied with photoelectric 
photometry is stellar radiation meas- 
urement by thermocouple receivers. 
While many radiomen know that two 
dissimilar metallic strips joined at one 
end will generate a voltage propor- 
tional to the temperature of their junc- 
tion, the use to which this fact is put 
in modern astronomical observation is 
almost spectacular. Previous articles 
in this magazine have pointed out the 
comparative simplicity of thermocouple 
temperature- recording devices used in 
industrial applications; here the tem- 

perature- sensitive elements can be im- 
mersed in the molten metal or encased 
in a furnace, close to the source of the 
heat. But consider the astronomer's 
problem. He wants to measure tempera- 
ture and temperature change on a dis- 
tant planet, or perhaps on a tiny sun in 
some remote galaxy. What's more, he 
does it! 

Actually his tools, except for the 
telescope, are basically similar to those 
used in industry. But they are used 
with greater finesse, and are consider- 
ably refined. While the industrial tech- 
nician requires fair accuracy of meter- 
ing temperature changes ranging from 
a few degrees to perhaps a few thou- 
sand degrees, the astronomer works 
with almost unbelievably small incre- 
ments of thermometry. The tempera- 
ture rise of a thermocouple receiver, 
for instance, induced by such a faint 
star (radiometrically speaking) as 
Boss 4342, is of the order of 9 millionths 
of one degree (9 X 10- ") Centigrade. 

A typical thermocouple receiver con- 
sists of two couples hooked in series - 
bucking, and often sealed off in a 
partial vacuum to increase sensitivity, 
with a tiny, blackened plate fused to 
each couple. The function of the plate 
is to provide an energy -absorptive sur- 
face upon which to focus the star 
image; the energy absorbed by the 
plate is conducted to the joint of the 
couple, and provides greater sensitivity 
than would be the case were it not 
present. The reason for the series - 
bucking arrangement is twofold: it 
provides a compensated circuit, so that 
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Fig. 1- 
Electronic 
installation 
in a modern 
astronomi- 
cal observa- 

tory. 

ELECTRONICS 

the no -light voltage generated b5 each 
couple is balanced out by the other; 
and it provides for twice the full -light 
output of a single couple, since -with 
a star image focused alternately en one 
and then on the other -total voltage 
output is opposite and therefore addi- 
tive. The two couples are mounted side 
by side on a thumb- screw -driven stage 
which permits first one then the other 
couple to be positioned at the focus of 

ELECTROMAGNETIC WIRE -TENSIONING DEVICE 
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Fig. 2- Electromechanical drive. 

the star image by a turn of the screw. 
It is a little -known fact that all the 
light energy reaching a thermocouple 
receiver contributes to its temperature 
rise, and not just the infra -red alone. 

The current output of a thermo- 
couple receiver is minute and requires 
special measuring techniques. The in- 
cremental current flow caused by star- 
light from Boss 4342 is in the neighbor- 
hood of one ten -billionth ampere. Meters 
for these tiny values fall into two gen- 
eral categories: galvanometric and 
electronic. As the navies imply, the 
former is a sensitive galvanometer 
whose mirror is deflected by an amount 
proportional to the current flow 
through its moving coil; a light source 
reflected off the surface of the mirror 
registers its movements on a shee: of 
photographic film mounted several 
yards away, so that a tiny movement of 
the mirror causes considerable displace- 
ment of the light beam upon the tilm. 
The latter type of equipment consist, of 
a high -gain d.c. amplifier whose out- 
put is either read on a meter in the 
plate circuit of the output stage, or 
recorded on a stylus- and -chart device 
similar to those used in industry for 
recording temperature - versus - time 
curves. 

The radiotelescope 
Perhaps the most interesting alliance 

between astronomy and electronics is 
radiotelescopy. A radiotelescope con- 
sists of a sensitive, broad -band receiver 
and a highly directional antenna point- 
ing at the sky. Usually the antenna 
system is rotatable so that it can scan 
the heavens, and often takes the form 
of a parabolic reflector with a dipole 
at its focus. The radiotelescope at the 
Naval Research Laboratory in Wash- 
ington, D.C., is of this type. Its refi'ec.or 
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is a 50 -foot paraboloid of highly pol- 
ished aluminum, arranged atop a gun 
mount so it can be rotated to point at 
any spot in the sky. Like its optical 
counterpart, the radiotelescope is usu- 
ally fitted with a motor -driven position- 
ing mechanism that not only simplifies 
aiming but also makes it possible for 
the scope to track the target auto- 
matically as it follows its path through 
the sky. 

Though radiotelescopes are rela- 
tively new, the basic idea behind them 
originated with Sir Oliver Lodge in 
1894. He suggested that since both 
light and heat are radiated earthward 
(and of course in all other directions) 
by our sun, it would seem logical that 
r.f. energy, or what he called "Hertzian 

DIRECTION Or EIGHT 

-IKV (BATS OR REGULATED DC) 

Fig. 3- Electron- multiplier circuit. 

waves," should also form part of Sol's 
radiation spectrum, and should be de- 
tectable here. 

Sir Oliver failed in his attempts to 
prove his theory experimentally, as did 
many workers after him. But in 1932 
a research worker in the Bell Telephone 
Laboratories succeeded in intercepting 
radio signals from outer space. His 
name was Dr. Karl G. Jansky, and he 
was using a rotatable antenna system 
in an attempt to check the direction of 
arrival of thunderstorms with his re- 
ceiving equipment. During the course 
of his investigations he heard occa- 
rional noise pulses that seemed to come 
:rom somewhere out in space. He finally 
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Fig. 4 -Block diagram of radiotele- 
scope. The receiver is fix- tuned. 
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fixed the origin of this "cosmic noise" 
as somewhere in the Milky Way. 

An amateur experimenter, Grote 
Reber, now with the Bureau of Stand- 
ards, did a great deal of work at 
his home in Wheaton, Ill., starting in 
1936; shortly thereafter an English 
group began investigations along the 
same line. All received signals from 
outer space, and all found the source of 
the radiations to be somewhere in the 
Milky Way. 

Several theories attempt to explain 
this phenomenon of r.f. radiation from 
space, or more properly from clouds of 
spatial dust and gas. One school of 
thought supports the so- called "free - 
free transition" doctrine. According to 
it, an individual electron in its random 
travel through space occasionally comes 
within the region of influence of a free 
ion and alters its course to swing into 
an orbital arc around the ion ; since this 
change in velocity amounts to a loss of 
energy, the "energy of transition" is 
radiated as r.f. Another doctrine states 
that interstellar space is occupied by 
tenuous hydrogen gas, and that the 
electron spin in an individual hydrogen 
atom reverses its direction occasionally 
and at random, about once in eleven 
million years for any given atom; it is 
the energy released during this "re- 
versal" process that is radiated as inter- 
stellar noise. 

Another noise source 
A distinctly different, though not un- 

related, source of signals from space 
has also been investigated by radio - 
telescope; particularly by a group of 
British scientists at Manchester, Eng- 
land. Using a 220 -foot fixed (non - 
rotatable) antenna system, they found 
that certain classes of stars radiate 
detectable noise bursts. Because of the 
r.f. radiation they were able to locate 
previously unknown stars which, evi- 
dently, emit little or no visible light. 
About one hundred such radio stars 
have been charted, some of which would 
seem to be closer to us than Proxima 
Centauri, the closest known (that is, 
visually observed) star in the heavens. 
These same scientists found, too, that 
Sir Oliver Lodge was right. Our sun 
does radiate "Hertzian waves." 

The British observers believe that 
radio stars are either too new or too 
old to be visible. They theorize that, 
since all warm bodies radiate energy 
the freqeuncy of which is proportional 
to the temperature of the body, a not - 
yet red -hot or an already cooling star 
radiates energy within the r.f. spec- 
trum though little or none within the 
visible portion of the band. 

However spatial radiation originates, 
it is the function of the radiotelescope 
to detect the radiation and to indicate 
that pinpoint in space from where the 
signals originate. Like its optical 
counterparts, the energy -gathering 
ability of a radiotelescope is propor- 
tional to the size of its reflector; the 
larger the reflector the more cosmic 
noise it can gather and funnel into the 

receiving antenna. But because of the 
longer wavelength of r.f. energy as 
compared to visible light, the resolving 
power, or pinpointing ability, is not 
nearly as good as with optical instru- 
ments. The minute imperfections in 
the physical figure of the directional 
reflector also affect its resolution. Most 
installations do not permit much 
greater accuracy than a bearing of 
perhaps half a minute of arc. But the 
Naval scope. with its machined alumi- 
num reflector made up of 30 precisely 
machined sections. may be able to re- 
ceive a beam only a few seconds of arc 
in width. So may the new British 
installation, with its 250 -foot reflector, 
which to date is far and away the 
world's largest radiotelescope. 

Microwave receivers 
The Naval Research Station at 

Washington has not released any tech- 
nical information concerning the 
microwave receivers used in its radio - 
telescope. However, conventional super - 
het receivers have proved satisfactory 
(Fig. 4). The main requirements are, 
of course, sensitivity and low inherent 
noise level. 

Good results have been obtained with 
broadband receivers on each of several 
different parts of the spectrum. The 
Naval station works mostly on the 3 -, 
10 -, and 30- centimeter bands. The 
British seem to favor 20 centimeters, 
though most of their early work was 
done on the comparatively low fre- 
quency of 64 mc. Bell Telephone 
Laboratories' Jansky was using 20.5 
mc when he first ran across the cosmic 
noise. And Grote Reber, whose work 
contributed much to the present state of 
the art, used both 160 and 480 mc. The 
main advantage of the higher frequen- 
cies seems to be their freedom from 
annoyances such as manmade inter- 
ference and atmospherics. 

From the standpoints of frequency 
range, relative sensitivity, and band- 
width, it would seem that an ordinary 
commercial TV set, whether u.h.f. or 
v.h.f., might perform the receiving 
chore in a modest radiotelescope instal- 
lation. It is a matter of speculation 
just what a cosmic noise burst might 
look like on the screen. But presumably 
it wouldn't appear too different from 
some of the noise patterns that viewers 
have grown accustomed to. In fact, who 
can say that some of these familiar 
noise patterns are not interstellar in 
origin? 

In the near future look for a new 
hobby to spring up. Look for more and 
more experimenters to start exploring 
the possibilities of radiotelescopy! 

And when they do, when sufficient 
numbers of amateurs start scanning the 
sky with TV sets or homemade receiv- 
ers, their haywire directional antennas 
pointed heavenward, then radio astron- 
omy, a new science born of a couple of 
older ones, will begin a rapid advance. 

It always happens that way. 
Look what the amateurs did for 

radio! END 
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AUDIO -HIGH FIDELITY 

WIDE-RANGE 
SPEAKER 
SYSTEM 
By F. J. Van ALSTYNE* 

The unobtrusive OT long ago high -fidelity music 
I)iminuettespeaker was a hobby enjoyed by rela- 
enclosure in a typ- tively few well -to -do inditiduals. 
ical environment. Today it is a form of home 

entertainment enjoyed by thousands. 
The broadening hi -fi market includes 
a great number of critical enthusiasts 
who must plan carefully the amount 
of space and money they can devote 
to their music system. The small apart- 
ment dweller is often offered a speaker 
system that far exceeds the capabilities 
of the rest of the components of his 
audio system. For the \yell- heeled 
hobbyist, the sky may well be the limit 
in both size and price. However, there 

Fig. 1- Response is a great demand from thousands of 
curve of the sys- hi -fi music lovers with limited space 
tern. and budgets for a really good small - 

size speaker system capable of repro- 
ducing - cleanly and faithfully - the 
full range of frequencies recorded on 
the better LP records of today. This 
requires reproduction of fundamental 
frequencies down to 45 cycles cn the 
low end and to 16,000 cycles cn the 
high end. 

Except for the few records that 
reproduce the very lowest organ tones, 
little recorded material exceeds these 
frequency limits. In fact, few sounds 
in normal human environment, aside 
from low- frequency wind effects (thun- 
der) and low organ tones, have funda- 
mental frequencies in the first c.ctave 

Fig. 2- Character- (16 to 32 cycles). In the region be- 
istics of the 6L -1. tween 32 and 45 cycles, an occasional 

recorded note may appear on a select 
few records, but it is also in this region 
that turntable rumble usually occurs, 
often completely masking any recorded 
material present. On the high end, hiss 
and other noises account for practically 
all of the output above 16,000 eye es. 

Consequently, for moderately 1-riced 
systems which do not incorporate an 
expensive professional -quality turn- 
table, a speaker system with a fre- 
quency range of 45 to 16,000 cycles is 
not only adequate, but is some] imes 
preferable over speaker systems that 
exceed the capabilities of the other 
components. 10000 20000 Fig. 3 -The 32KTR 

tweeter's response. Permoflux Corporation, Chicago 
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Fig. 4 -The cabinet and speaker board. 

The Permoflux Diminuette, shown in 
the photograph above and described 
in this article, is a speaker system of 
small size (231/2 x 11 x 12 inches), 
designed specifically for use with hi -fi 
systems where the above frequency - 
range requirements apply. Its response 
characteristics -shown in Fig. 1 -indi- 
cate that output is essentially constant 
over the range of 45 to 16,000 cycles, 
these being the points at which response 
is down 3 db. The 5 -db -down points 
are 40 and 17,000 cycles. Measure- 
ments were made with a 1- watt -input 
level, simulating typical small room 
hi -fi listening conditions. 

Fundamental design 
By using one of the oldest and 

soundest principles of acoustic radia- 
tion, the Diminuette System achieves 
its wide -range performance with re- 
markably low distortion and at a very 
modest price. The fundamental prin- 
ciple of design is that of increasing 
radiation efficiency by employing the 
mutual coupling effect between two or 
more closely spaced radiators. This 
effect, properly employed, enables two 
identical speakers of small size to have 
higher radiation efficiency than a single 
speaker twice the size of either. At 
the same time, distortion and baffle 
volume requirements are reduced by 
the same factor due to the decrease in 

fi SPKRS 

Fig. 6 -How the Diminuette is wired. 
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Fig. 5- Angled speaker disperses sound. 

electrical input and speaker cone excur- 
sion. 

The real advantage of this principle 
is that baffle requirements for the 
multiple combination remain approx- 
imately the same as for one of the 
small speakers, permitting great reduc- 
tion in speaker cabinet size. This prin- 
ciple has not been more widely employed 
in high -fidelity speaker systems to date 
possibly because of the impressive 
appearance of the large enclosures re- 
quired properly to load the big speakers 
commonly used. These enclosures can 
be a very handsome piece of furniture 
and impress the uninitiated by their 
sheer size. However, hi -fi has now 
spread to the multitude of people who 
are more interested in fitting their 
system unobtrusively into their living - 
room (and budget) than in acquiring 
a new and bulky piece of furniture. 

Since a free -space cone resonance 
as low as possible was desired, the 
system uses two special 6 -inch speakers 
( Permoflux model 6L -1) with slotted, 
plastic -impregnated outer cone suspen- 
sion, for low and midrange reproduc- 

One of the Perm - 
o8ux 6L -1 speak- 

ers. 

tion. As the curve of Fig. 2 shows, 
the resonance of this speaker occurs 
in the 80 -cycle region. A specially 
designed cone type tweeter (Permoflux 
model 32KTR) was employed for the 
high frequencies. Response of this unit 
is essentially flat from 2,000 to 16,000 
cycles (Fig. 3). A high -pass filter cuts 
in the tweeter in the 3,000 -cycle region, 
taking advantage of the excellent mid- 
range characteristic of the 6L -1 speak- 
ers and limiting the tweeter to the 
frequencies for which it was designed. 

Laboratory tests disclosed that when 
the two 6 -inch speakers were spaced 
6 inches apart, in a bass -reflex en- 
closure of less than 2 cubic feet volume, 
radiation efficiency was approximately 
equal to that of a 12 -inch speaker in 
a 6- cubic -foot enclosure! 

To aid both in lowering and damp- 
ing the cabinet resonance, the speaker 
mounting board is tilted back about 
7° from the perpendicular (see Fig. 4). 
This lengthens the reflected sound path 
by directing it around the cabinet and 
breaks up direct back -wave reflections 
between the back of the cabinet and 
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Fig. 7- Design details and dimensions. 
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the speakers. The tilted speaker mount- 
ing board is also beneficial when the 
speaker system is placed in the listen- 
ing room. The upward slant directs 
sound directly toward ear level when 
the equipment is placed near the floort 
as when used on the lower shelf of a 
bookcase. When placed on a mantle 
or other position well above seated 
ear level, the enclosure can be inverted 
to direct sound down toward the proper 
listening level. Fig. 5 shows 'how the 
angled speaker mounting board also 
prevents distortion due to direct reflec- 
tions from walls and disperses sound 
around the room, much as it is reflected 
around a concert hall. 

The electrical hookup of the system 
is a series -parallel arrangement (Fig. 
6) with the two 3.2 -ohm 6 -inch speakers 
connected in series and paralleled by 
the 16 -ohm tweeter with its series 
capacitor (20, 50 volts, oil- filled). 
The 6 -inch speakers are so phased that 
both cones move in the same direction 
when a d.c. voltage is applied to the 
input terminals. This parallel combina- 
tion results in 6.2 ohms impedance at 
the customary 400 -cycle measuring 
point and makes the system suitable 
for matching to the 8 -ohm output of 
high -fidelity amplifiers. The 6.2 -ohm 
impedance also makes the system suit- 
able for replacing the 3.2 -ohm speaker 
of television sets and FM radios. The 
small amount of power loss due to the 
slight mismatch is more than compen- 
sated for by the high efficiency of the 
system. The improvement in sound 
quality obtained by substituting the 
Diminuette for the set speaker is rather 
startling and well worth the modest 
investment of $49.50. This versatile 
system can be used -with a simple 
switching arrangement -for both hi -fi 
listening and TV sound improvement. 

The impedance arrangement which 
places the 6.4 -ohm series impedance of 
the two 6 -inch speakers in parallel 
with the 16 -ohm tweeter and 2 -pf 
capacitor combination was chosen to 
attain a proper balance between high - 
end and low -end response. The power 
distribution resulting from the different 
impedances in the two branches of the 
system results in nearly perfect blend- 
ing of highs and lows and makes a 
balance control unnecessary. Any minor 
variations -to suit individual tastes - 
can be made by slight adjustment of 
the amplifier bass and treble controls. 

The Diminuette enclosure is con- 
structed of % -inch lumber core ply- 
wood to prevent cabinet vibration, and 
lends itself very well to home assembly. 
Construction details are shown in Fig. 
7. Material should be 3/4 -inch plywood 
for top, bottom, and sides; 1/2 -inch 
plywood for back and speaker mount- 
ing board. However, it may be desir- 
able to purchase the unit complete, 
since the three speakers and filter 
capacitor account for $27.40 of the 
total cost. This leaves only $22.10 for 
cabinet construction. END 
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Distributed Capacitance Nomograph 
AFREQUENTLY used method of 

determining the distributed ca- 
pacitance of a coil is to resonate the coil 
with a calibrated capacitance at a con- 
venient frequency and at the second 
harmonic of that frequency. Q meters 
and coil checkers are used for this 
measurement since these instruments 
contain a calibrated capacitance, res- 
onance indicator, and variable fre- 
quency generator. When resonating at 
the first frequency, it is desirable to 
use a reasonably large setting of the 
calibrated capacitor. At twice this fre- 
quency the combined distributed and 
calibrated capacitance will be one - 
fourth. When using the double -fre- 
quency method, distributed capacitance 
can be calculated from the formula 

4C2 
C =C1- 3 

in which Cl is the resonating capaci- 

C 1400 

FUNDAMENTAL 
TUNING r 

-300 

-L00 

-100 

tance for the lower frequency, ar.d C2 
is the resonating capacitance at tha sec- 
ond harmonic. 

The nomograph has been designed to 
solve this formula. To use the nomo- 
graph, select the value of Cl on the 
Cl scale and the value of C2 on the C2 
scale. Join these points with a straight 
line. At the intersection of this line 
with the C scale, read the distributed 
capacitance. 

As an example, determine the dis- 
tributed capacitance for a coil reso- 
nated with 200 µµf at the fundamental 
and 35 µµf at the second harmonic. 
Draw a straight line from 200 on Cl 
to 35 on C2. At the intersection of this 
line with C, read 20 µµf. 

Determining distributed capacitance 
will be particularly useful to tech- 
nicians working and experimenting with 
high frequencies. -Joseph F. Sodaro 
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HIGH -QUALITY AUDIO v,,., x 

A typical high -quality audio amplifier, 
the Bogen H010, with its preamplifier. 

NEGATIVE feedback (and some- 
times positive feedback) is one 
of the principal features which 
distinguish a high -quality am- 

plifier from one used in old -style radio - 
phono combinations or in ordinary 
radio receivers. The sound quality of 
which an amplifier is capable depends, 
to a certain extent, on how much feed- 
back is used -and how much can be 
used depends in turn on how well the 
amplifier is built before feedback is 
added. The effects of feedback are 
strictly dynamic in nature: that is, 
when operating without an input signal 
or an output load, amplifiers with and 
without feedback look, measure, and 
are the same. 

Negative voltage feedback, the type 
usually found, accomplishes these 
things: 

1. It reduces distortion. 
2. It reduces noise originating with- 

in the stages covered by the feedback 
loop. 

3. It lowers the effective output 
impedance of the amplifier so that the 
speaker damping is improved. 

4. It reduces amplifier gain but not 
the output power capability. 

Let us see first how feedback reduces 
noise. Fig. 1 is a block -type diagram 
of an amplifier and its terminals, plus 
a negative feedback connection. The 
negative feedback connection takes a 
portion of the output from a voltage 
divider across the output and feeds it 
back into the input of the amplifier. 
It is important that the phase of the 
fed -back output be opposite to that of 
the input. To illustrate that we have 
shown in Fig. 2 a sample input signal 
(a sine wave) and the resulting output 
signal; note that the two are 180° 
out of phase. In practice this is just 
a matter of reversing the output trans- 
former connections if the phase rela- 
tionships are not correct. 

*Audio Consultant, New York 
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By Richard H. Dorf* 

Negative feedback and its 

effects on noise, distortion, 

and frequency response 

Now let us suppose that the illustra- 
tive signals we have shown are not 
present -no input to the amplifier. 
However, somewhere within the am- 
plifier there is a hum. Let us say it is 
due to pickup by a grid lead in an a.c. 
field. (We have to be careful here - 
some types of hum are increased with 
negative feedback!) The output signal 
from the amplifier caused by this 
internally generated hum is shown as 
wave A in Fig. 2. 

Because of the feedback connection 
a portion of the hum voltage is fed 
back to the input of the amplifier. It 
goes through the amplifier just as any 
input signal would and it emerges at 
the output in opposite phase to the 
original hum output. This new output 
resulting from the hum voltage being 
re -fed through the amplifier is shown 
as wave B in Fig. 2. One glance makes 
clear that the two waves A and B tend 
to cancel and produce wave C, which 
is the very much smaller resultant of 
the two and is the final hum voltage 
actually at the amplifier output. 

It should be obvious that this kind 
of reduction through cancellation caused 
by negative feedback applies to any 
kind of signal originated within the 
amplifier- impulse noise, shot effect, 
thermal resistor noise, hum picked up 
by proximity to a power line or trans- 
former, and so on. 

It also applies to any signal pur- 
posely connected to the amplifier input. 
Suppose that wave A in Fig. 2 repre- 
sents a recorded flute note coming from 
the preamplifier to the amplifier. It 
passes through the amplifier, producing 
an output wave opposite in phase to 
the input wave. Part of that is fed 
back to the input through the feedback 
connection, which results in a second 
output signal B opposite in phase to 
the first. The two tend to cancel, so that 
the result net output C is less than it 
would be if there were no feedback. 

Then, how is noise in the amplifier 

reduced by negative feedback, since the 
signal is reduced in the same propor- 
tion? The answer is that we can now 
raise the level of the input signal to 
have again the same output level we 
had before applying feedback. The level 
of the noise within the amplifier is not 
raised, however, so the total effect is 
that the noise is reduced to a much 
smaller percentage of the signal than 
before feedback was introduced. 

This shows how negative feedback 
reduces amplifier noise, but it leaves 
one paradox. In Fig. 2 we showed 
wave B, representing the output result- 
ing from the fed -back hum, smaller 
than wave A, representing the original 
hum output. Suppose we had a high - 
gain amplifier and instead of using a 

Fig. 1- Fundamental negative feedback. 

voltage divider we applied all the out- 
put back to the input. Could not B be 
considerably bigger than A, resulting 
in an actual increase in hum? 

The answer is no. Again -as in an 
earlier chapter with respect to the 
"self -balancing" phase inverter -we 
must cite the rule that a self -correcting 
system must have some error, else there 
is nothing to cause a correction. Sup- 
pose B were exactly as big as A. Then 
net output hum would be zero. But if 
output hum were zero, there would be 
no hum voltage to feed back to the 
input. And if we fed back no hum to 
the input, there would be no output 
wave B to cancel the original hum 
output A! 

Obviously, then -and this is a good 
thing to remember -no matter how 
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much we increase negative feedback, 
the net gain of the amplifier can never 
be reduced to zero and output can never 
be zero (full cancellation) as long as 
there is any noise generated internally 

Fig. 2 -How the feedback reduces noise. 

or any signal applied to the input. 
This is true only as long as the feed- 
back is negative -reversed phase be- 
tween input and output. If it is posi- 
tive, we simply have an ordinary oscil- 
lator whenever the amplifier gain is 
1 or greater. Negative feedback cer- 
tainly can, however, be increased to 
the point where the amplifier gain is 
less than 1 -that is, where the out- 
put signal is less than the input signal. 

Distortion reduction 
Based on what we have just said, 

the distortion- reducing action of nega- 
tive feedback can be very simply 
explained in words. Signals originating 
within the amplifier can be reduced 
with respect to signals introduced at 
the input. Distortion consists of inter - 
modulation products and harmonics, 
frequencies which did not exist in the 
input signal. The distortion products 
must therefore have been generated in 
the amplifier and are reduced in the 
same manner and at the same rate as 
hum, tube noise, and the like. 

But such a simple statement does 
not give us any kind of picture of what 
goes on. Fig. 3 does give such a pic- 
ture, and (in spite of its appearance) 
it is very easily explained. 

Assume that the amplifier has a volt- 
age gain of 2 from input to output - 
in other words E. X E, = 2, with E. 
the output voltage and E, the input 
signal. This is without any negative 
feedback. The symbol for gain before 
feedback is A, so A = 2. 

The fraction of the output voltage 
fed back to the input when we add 
negative feedback is 0.25, and the 
symbol for this fraction is ß (the Greek 
letter beta) ; ß is usually expressed as 
a percentage, so ß = 25 %. 

In Fig. 3 we show a triangular wave, 
since it is easier to draw accurately 
and easier to evaluate when reading. 
The wave E, is the signal connected 
to the amplifier input. The amplifier 
gain (A) before feedback is 2; therefore 
the output wave E0 is twice the ampli- 
tude of E,. Because we have the trans- 
former connections phased for negative 
feedback, E. is 180 degrees out of 
phase with E.. 

Note, however, that this amplifier is 
distorting badly. Evidently a couple of 
grids are so biased that both positive 
and negative peaks of the output wave 
are clipped off, and the resulting sound 
would be extremely irritating. 

OCTOBER. 1954 

The percentage of output voltage 
fed back to the input through the volt- 
age divider is 25. This is shown by the 
wave labeled ßE0, with a value equal 
to 25% of the output. At the amplifier 
input ßE0 and the original input volt- 
age E, are added in series. They pro- 
duce a resultant E.', which we obtain 
graphically by adding algebraically the 
positive and negative amplitudes of the 
two at each point along the horizontal 
axis. E,' is now the effective amplifier 
input voltage, even though the actual 
signal fed from the oscillator or what- 
ever the source may be has not changed. 

CLIPPING 

Ea 

\\ ' "-/ 
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E\ 
\\% E6 
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Fig. 3- Distortion reduced by feedback. 

E,' now goes through the amplifier. 
Notice that E,' has a different shape 
from either E. or E0. E.' goes through 
the amplifier and is subjected to a gain 
of 2, so that the new output E.' is as 
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Third, the same philosophy ought to 
work for improving frequency response 
-and it does! Suppose an amplifier 
without feedback has a large peak 
around 3,000 cycles. Since the voltage 
fed back to the input equals the output 
multiplied by a constant factor ß, more 
voltage will be fed back at 3 kc than 
at other frequencies, it will have more 
cancelling action, and will cause less 
resultant output. 

In Fig. 4 we have shown frequency 
curves on a plus- and -minus scale to 
indicate two phases. E; is the input 
voltage and has the same amplittde at 
all frequencies- obtained for this test 
from a good signal generator. Again 
the nominal gain is 2, so the output E. 
is at 4 volts over the mid -range. But 
it has a bass droop, a 3 -kc peak, and 
treble droop. 

We apply 25% of E. back to the input 
as ßE0. Next we see that addirg E, 
and ßE0 algebraically produces a re- 
sultant E,'. (Note carefully the: the 
amplitudes of E,' are maximum when 
the curve drops and minimum when it 
rises since we are using a two -phase 
scale reading both ways from zero; 
refer to the numerals at the left to 
make this clear.) 

Now we pass E,' through the am- 
plifier, which has its gain of 2. and 
the result is the net effective output 
E.', in which the variations frorr flat 
are very noticeably reduced. A larger 
ß and higher amplifier gain would 
flatten the curve still more, as we shall 
show. 
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Fig. 4 -Effect on frequency response. 

shown. The new, effective amplifier 
output is still a distorted wave; but 
it comes a great deal closer to match- 
ing the shape of the input E, than the 
original output E. did, and will not 
sound nearly so bad. 

Several inferences can be drawn 
from all this. First, it is not satis- 
factory simply to build an amplifier 
without regard for distortion and then 
look to negative feedback to clear it up. 
Feedback has a very salutary effect, 
but it is obvious from Fig. 3 that the 
less distortion there is in the first place 
the less there will be after feedback 
has done its work. 

Next, the larger the value of ß, the 
more the distortion is reduced and the 
lower is the effective gain of the am- 
plifier. Note that the effective output 
with feedback E.' is a good deal smaller 
than E. without feedback. 

Impedance reduction 
Fig. 5 is a very unconventional -look- 

ing equivalent- circuit diagram which is 
an easy way to explain how the internal 
resistance of an amplifier (amplifier 
output impedance) is reduced by nega- 
tive voltage feedback. The a.c. gener- 
ator represents the amplifier, the final 
stage of which has a certain internal 
resistance R100, and both can be reare- 
sented by the zero -impedance generator 
and the resistance. The load may be 

NEG. FEEDBACK 

LOAD 

OUTPUT TERMINALS 

Fig 5- Internal impedance reduction. 
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a loudspeaker (fed through a trans- 
former whose primary impedance is 
suited to that of the output stage). 
Ignore R1 and R2 for the moment. 

If the load is opened, the full gen- 
erator voltage appears across the out- 
put terminals. The moment the load 
is connected the generator current pass- 
ing through the internal resistance 
causes a voltage drop across that resis- 
tance; then the voltage across the load 
is the generator voltage minus the 
voltage dropped across R,0,. Obviously 
the bigger the internal resistance, the 
smaller the voltage appearing across 
the load. Obviously also, the larger 
the load resistance, the larger the volt- 
age appearing across it. 

Now let us add negative feedback, 
obtained from voltage- divider R1 -R2 
across the output terminals. Suppose 
we remove the load. The voltage at the 
terminals immediately becomes maxi- 
mum -the full generator voltage - 
affected only by whatever action R1- 
R2 may have as a load, but they are 
of high value and can be ignored. 

With the high output voltage, the 
negative feedback voltage is also high. 
High feedback voltage tends to buck 
or cancel the amplifier input voltage 
and thus reduce the output to a lower 
value than it would be without feed- 
back. . 

Now we connect the load in place. 
The output voltage immediately goes 
down. But since there is less negative 
feedback, there is less cancellation at 
the input and the output voltage tends 

6SL7-GT 6SQ7 (2) 

to rise. This is readily explained. 
What is happening is that the pres- 

ence of negative feedback is preventing 
the output voltage from making the 
drastic changes it ordinarily would 
make with a change in load. If the 
internal resistance were lower, that, 
too, would reduce the output voltage 
changes with load changes. Therefore, 
the addition of negative feedback has 
the same effect as lowering the internal 
resistance -that is, the output imped- 
ance-of the amplifier! 

Amplifier output impedance has an 
important effect on loudspeaker damp- 
ing. A loudspeaker is a type of motor. 
As such, an applied voltage makes it 
move. But in addition, any movement 
of the loudspeaker cone creates a volt- 
age at the speaker terminals. (All 
motors are also generators.) If the 
speaker terminals are short -circuited, 
the voltage created by the movement 
results in high current through the 
voice coil, which creates magnetic lines 
of force that interact with the field 
magnet in the correct direction to arrest 
the motion, thus braking the motor. 

When a sudden drumbeat (or the 
leading edge of a square wave) comes 
along, the speaker cone is suddenly 
pushed. If there is a high impedance 
across the voice -coil terminals there is 
nothing to stop the cone's rather resil- 
ient mounting from causing it to vibrate 
like a gong until its mechanically stored 
energy is dissipated, giving a very, 
very muddy reproduction of the drum 
beat. But if the amplifier output 
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impedance is very low, the voice coil 
is nearly shorted and the vibrations 
are quickly damped out. This is the 
importance of negative feedback for 
speaker damping. The higher the feed- 
back, the better the damping. 

Some numbers 
Negative feedback in an amplifier 

is usually cited in decibels -for in- 
stance, such and such an amplifier has 
"20 -db negative feedback." This simply 
means that the gain of the amplifier 
with feedback is 20 db less than if the 
feedback loop or loops were removed. 
The figure depends on two factors - 
the gain of the amplifier without feed- 
back and the percentage of feedback /3. 

The formula is very simple: 
A 

74.7= 1-1-ßA 

A /A' is always greater than 1, since 
the feedback always reduces the gain 
of the amplifier to an effective value 
A' less than that without feedback A. 
The formula itself shows very clearly 
that the reduction in gain (which is a 
direct indication of the effective nega- 
tive feedback) is directly proportional 
both to /3 and to A. As an example, 
the hypothetical amplifier we dealt with 
in Figs. 1 through 4 had a gain of 
2 and ß of 25% or 0.25. The ratio 
of A /A' was then 1 + (0.25 X 2) or 1.5, 
which corresponds to a loss of about 
3.5 db. This low figure for a ß of as 
much as 25% might be surprising, 
until we look at the A term in the 
equation and see that 2 is very low 
gain -only 6 db. 

To cite a more usual situation: A 
25 -watt amplifier requires approx- 
imately 14 volts into an 8 -ohm speaker, 
and may require an input of 1.4 volts 
for full 25 -watt output. The gain with 
feedback is then 10 times. If 20 db of 
feedback is desired, then the amplifier 
gain without feedback must be 100, 
which is 20 db more than the with - 
feedback value of 10. Rearranging the 
formula above to find ß, 

(A /A') - 1 

ß- A 
Substituting the values gives us a value 
of .09 or 9'/% for /3. This allows us to 
design the correct network to determine 
the amount of feedback. 

Feedback methods 
One of the most popular methods of 

connecting a feedback loop is to use an 
unbypassed cathode. This is done, for 
example, in the Bogen 11010 amplifier 
shown in the photograph, as can be 
seen from the schematic of Fig. 6. 
Feedback loop A is taken directly from 
the output transformer secondary to 
the cathode of the input stage through 
an attenuating and phase -correcting 
network consisting of a 100,000 -ohm 
resistor and a 15 -µµf capacitor. Phase 
correction is necessary at the extremes 
of the frequency range because nega- 
tive feedback works as advertised only 
when the signal fed back is exactly 
180 degrees out of phase with the input. 

(Continued on facing page) 
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New Electrostatic Speakers 

THE electrostatic speaker is the 
simplest of all sound transducers. 
It consists merely of two sheets of 
metal foil (one may be sheet 

metal) with a dielectric between them. 
A d.c. voltage across them maintains a 
steady attraction. Audio -frequency 
voltages add to or subtract from the 
polarizing voltage, causing the sheets 
to move together or apart according to 
the modulation. 

Though known from the pre -radio 
days of the magician's "talking news- 
paper," the principle has long avoided 
"reduction to practice." True, several 
sets with electrostatic speakers were 
marketed in the late '20's, both here and 
in Europe. A photograph of one of the 
early German types appeared in "High - 
Fidelity Loudspeakers" (Part I) by 
Hartley, RADIO -ELECTRONICS, March, 
1954. The American speakers were rec- 
tangular, with several square feet of 
surface. 

Because of the high polarizing volt- 
age (450 to over 2,000) and the perish- 
able dielectric material, they were not 
satisfactory. Speakers that needed 
service were replaced by more tractable 
types, and the electrostatic speaker dis- 
appeared. 

But the sound engineer has never 
been satisfied with any present type of 
speaker (see "Wanted - Inertialess 
Speakers," RADIO -ELECTRONICS, October 
1953, as well as some of Mr. Hartley's 
remarks in the March, 1954, article), 
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and the electrostatic unit still showed 
promise. High voltage in home receivers 
is no longer a problem, and new plas- 
tics offer better dielectrics. 

Within the last two years a new 
electrostatic speaker has been an- 
nounced in Germany (RADIO- ELECTRON- 
ICS, April, 1953, page 66), and now 
Philco and Columbia have announced 
simultaneously that they will have elec- 
trostatic tweeter units on their fall 
models. 

Their advantages lie in their unde- 
creased efficiency with rising frequency, 
the lack of "breakup" due to the speak- 
er's being driven uniformly over the 
whole surface instead of from the cen- 
ter, and the fact that they can be so 
shaped as to radiate over a wide angle. 

-_ECTR05:AnC 
;PHR 

(Both cone and horn tweeters teni to 
be sharply directional.) The electro- 
static speakers should be cheaper than 
either cone or horn. 

Technical information was released 
first on the Philco unit. It consists of 
16 slim rectangular units "disposed as 
facets on a half -cylinder," thus causing 
it to disperse sound over a wide argle. 
The half -cylinder backplate is made of 
perforated aluminum, ribbed to create 
the 16 faces. The movable electrode is 
a plastic layer .0005 inch thick, with a 
thin metal film deposited on one side. 
A polarizing voltage of about 280 at- 
tracts the film toward the backplate, 
and the audio -frequency voltage, ap- 
plied as shown in the schematic, causes 
it to move back and forth. END 

(Continued from facing page) 
This is true only at midfrequencies. At 
the extremes, tube capacitances, trans- 
former reactances, and stray wiring 
reactances have a phase- shifting effect. 

The worst possibility is that phase 
may change 180 degrees so that the 
feedback becomes positive and causes 
oscillation. Actually- depending on the 
number of reactive components in the 
amplifier and the wiring care -phase 
begins to shift fairly early in both 

OCTOBER, 1954 

frequency extremes and if the ß and 
amplifier gain are great enough oscilla- 
tion will take place, even though phase 
shift is less than 180 degrees. It is 
possible to have 20 to 30 db of feed- 
back with bandwidth out to several 
times the topmost audible frequency 
without compensation of any kind; but 
this requires direct coupling and the 
very highest quality output trans- 
former, since distributed capacitance 
and leakage inductance in the trans- 

former also count. It is cheaper (and 
as effective) to compensate for phase 
shift by using a simple network sach 
as Fig. 6 shows. 

Another usual trick is to use as many 
as three different feedback loops in- 
stead of concentrating all the feedback 
into one. This is done in the Bogen, 
the second loop being the one marked 
B between the output -stage plates and 
the driver grids. END 
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HIGH - FIDELITY LOUDSPEAKERS 

By H. A. HARTLEY* Part T -The room 

and its acoustics, 

testing speakers, 

response curves 

and the 

human factor 

WE can select a perfectly satis- 
factory speaker, enclose it in 
a properly designed housing, 
and consider the whole as 

something that will give sound repro- 
duction closely approaching the orig- 
inal. This will happen only if the 
speaker assembly is used out of doors. 
Placed in an ordinary room, other 
factors make themselves audible. To 
demonstrate this, feed the amplifier 
with several frequencies, say 50, 200, 
500, 1,000, 2,000, 5,000 and 10,000 
cycles. Walk about the room, first with 
one ear toward the speaker and then 
facing the speaker. What are called 
standing waves, where the sound may 
almost disappear, occur in various 
places. These are brought about by 
room reflections and absorptions. Even 
in the open air there is no uniform 
distribution of sound, because no speak- 
er has a perfect polar distribution at 
all frequencies; the usual fault is 
concentration of the high frequencies 
in a rather narrow beam. Generally 
speaking, the audio enthusiast is faced 
with the problem of locating a speaker 

*H. A. Hartley Co., Inc. 
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of comparatively unknown perform- 
ance in a room of unknown acoustical 
behavior, and the best results can be 
found only by trial and error. Some 
generalizations can be made to help 
solve this difficult problem. 

Usually the selected room exists; it 
cannot be altered in shape and size; 
the windows cannot be moved. Even 
the furniture and furnishings are 
somewhat fixed, for the room has to 
be lived in as well as act as a music 
room. There is something of a craze 
for custom audio -radio -TV combina- 
tions that take up part or all of one 
wall of a room. Esthetically, this may 
appeal to some people; to others it may 
seem like converting a home into some- 
thing resembling a laboratory or a 
superequipped kitchen. Whatever may 
be thought of its appearance, such an 
installation is almost invariably bad 
acoustically. There are good reasons 
for this. 

If the speaker is a good one, it will 
almost certainly require a housing that 
cannot be placed flat against a wall. 
Good enclosures must be placed a few 
inches from the wall with free space 
all around or in the corner of a room 

Fig. 1 - Anechoic 
test room used at 
Bell Laboratories. 

so that adjacent walls form part of the 
folded horn. Good clean bass cannot be 
obtained from boxed -in speakers. 

A good speaker can reproduce fre- 
quencies as low as 20 cycles. Reproduc- 
tion of any frequency below about 100 
cycles is accompanied by substantial 
vibration of the housing. If the housing 
is built into a large cabinet that also 
houses the record player, acoustic feed- 
back is inevitable. This applies to any 
phonograph cabinet containing both 
record player and speaker, even if the 
player is mounted on springs and the 
speaker housing is rubber -suspended. 
If any combined installation does not 
give acoustic feedback, it can be as- 
sumed that the bass is absolutely cut off 
at about 50 cycles or higher -generally 
higher. Those unacquainted with the 
behavior of the human ear may not 
believe this, but the ear can give an 
impression of a low fundamental by 
working back from the second, third 
and higher harmonics. Direct compari- 
son between this pseudo -bass and real 
bass that includes the fundamental at 
its proper amplitude shows at once 
what is missed by a bass cutoff in the 
reproducing equipment. 
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New Equipment! New Lessons! Enlarged Course! 
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For best results it is essential to 
separate the player from the speaker. 
The speaker should be placed where it 
will sound best. The type of speaker 
used must depend on the size of the 
room. If the room is small, a direct - 
radiator single speaker is essential, for 
multiple -channel speakers give exces- 
sive phase displacement of the treble 
as compared with the bass unless the 
listener is some distance away. With 
horn speakers the distance must be even 
greater. A safe rule is that a horn - 
loaded speaker should not be used in 
a room smaller than 30 feet long, 
especially if it is a combination of 
woofer and tweeter. 

Reflection over the frequency spec- 
trum varies. High frequencies being 
most easily absorbed, an overfurnished 
room will give an impression of lack 
of top; a sparsely furnished room will 
have undue low- frequency reverbera- 
tion. It is unfortunate that through the 
whole process of sound reproduction, 
what is good for the highs is bad for 
the lows. At the same time, if some at- 
tempt at a happy medium is reached, 
the high- frequency focusing of the 
speaker must be allowed for. It is un- 
desirable to sit in the beam of the 
speaker. Since only one person can do 

so at any given time, it is better to 
arrange the seating so that no one does. 
The wall opposite the high- frequency 
beam should have some light damping 
to avoid reflection. A thin curtain is 
sufficient. Alternatively a good deal of 
success in spaciousness of reproduction 
can be achieved by directing the speaker 
at an adjacent corner, if already placed 
in a corner, without damping, so that 
the highs are scattered by the opposite 
wall. Then no one sits in the beam, and 
distributed highs reach everyone. 

Unless the building is a solid and 
substantial one, bass will be lost 
through floor reverberation. Mount the 
speaker housing on sponge rubber -the 
low- frequency energy from the speaker 
must be used to move air, not the 
building. If such bass loss is supposedly 
made good by boost in the amplifier, 
amplitude distortion of the fundamental 
and harmonics will occur and give an 
unnatural sound. 

Generally speaking, the best place 
for a speaker cabinet is in a corner of 
the room, for the walls help to reflect 
the sound forward. If the enclosure is 
of the open -back type, this can be very 
valuable in directing the lowest fre- 
quencies which have escaped from the 
back toward the listener. The walls in 
the corner of the room should not be 
damped by curtains or other absorbent 
material; they should act as reflectors. 
Testing of all these aspects of speaker 
placement is best done by using a fre- 
quency test record with a wobble tone, 
which helps break up standing waves; 
a steady tone record is almost useless 
unless it is desired to find out where 
and when the standing waves occur. 

The difficulty at all times is to obtain 
uniform distribution of sound, and the 
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idea I put forward in an earlier article 
-clean bass at adequate volume can 
be achieved by using several small 
speakers instead of one large one -is 
of value in getting better distribution. 
In Britain some speakers are mounted 
in such a way that the sound is pro- 
jected to the ceiling, either vertically 
or at an angle, the ceiling being used 
as a large reflector. If the speaker, as 
normally used, has a high- frequency 
beam, this method gives good dispersion 
of the highs. If the listening room is 
small, so that one cannot sit at a fair 
distance from the speaker, ceiling re- 
flection does help the general effect 
noticeably. 

Ornaments, pictures hanging on the 
wall, and particularly a piano, in which 
every string is a resonator, tend to 
set up local centers of interference, 
especially if the speaker is run at good 
volume. Of course, removal of these 
may set up an interference center with 
the feminine half of the home adminis- 
tration, but the point is mentioned since 
it is frequently overlooked. It seems 
absurd that a vast amount of work 
directed toward removing resonances 
from the speaker should be cancelled 
out by introducing resonances in the 
listening room. 

If domestic law and order insist that 
the speaker must be put "there" and 
no where else, the sound output can be 
deflected by mounting a set of narrow 
baffle plates, like a miniature venetian 
blind set on edge, across the speaker 
opening. Naturally, care must be taken 
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Fig. 2- Typical loudspeaker response 
curves taken on and off speaker axis. 

that the individual slats do not rattle. 
Finally, if two speakers are used in 

such positions that one is appreciably 
farther away than the other from the 
listener, so that the time of transit of 
the sound waves is different, a startling 
imitation of stereophonic reproduction 
can be obtained. The speaker beams 
should not intersect within the room. 
A good deal of experimenting will be 

required to get the best possible results. 

Testing high -fidelity loudspeakers 
Proper testing of a speaker can be 

carried out only in a fully equipped 
acoustical laboratory. The speaker 
must be placed in a testing compart- 
ment that is completely inert and has 
no echo, or must be measured in the 
open air where there is no interfering 
noise. A suitable location for open - 
air operation is hard to find, and this 
accounts for the construction of expen- 
sive anechoic test rooms (Fig. 1). 
Serious work cannot be carried out 
without such an "auditorium." 

Given such a test room and all the 
accompanying measuring gear, certain 
facts can be established. A frequency 
response curve can be taken with sine - 
wave input, on and off the axis (Fig. 
2). From a series of such curves pilar 
diagrams (Fig. 3) can be drawn show- 
ing the forward radiation at various 
frequencies. This information has no 
absolute value, for it refers to a specific 
speaker in specific surroundings. Other 
speakers can be measured under exact- 
ly similar conditions, and their curves 
can be compared with the first speaker; 
this will give relative performance, and 
that is all. 

Such curves are called static curves; 
they show a speaker's performance 
under steady conditions. Most speakers 
show different responses with different 
input currents. Strictly speaking, there 
should be a family of curves for applied 
voltages of, say, 1 to 5, and this family 
of curves should be integrated to give 
average performance. 

In reproducing music, speakers are 
not working in a steady state. The 
information given by the steady -state 
curves must be supplemented by photo- 
graphs of oscillograms taken when the 
signal generator supplying the test in- 
put to the speaker is modulated by a 
sweep generator. These two sets of 
data will then give a fairly comprehen- 
sive picture of the performance of one 
speaker with respect to another, pro- 
vided both speakers have been measured 
in identical housings. If the perform- 
ance of speakers in their own properly 
designed housings is wanted, then 
these housings must be used in the 
test. My reason for mentioning this 
apparently obvious point is that even 
if speaker manufacturers agreed among 
themselves to submit their products to 
an independent authority, so that 
standardized data would be available 
to the public, the information would not 
be very useful if speakers were sold 
as units without cabinets -and most 
speakers are sold to be housed by the 
purchaser in whatever cabinet he wishes 
to use. 

The foregoing data gives little infor- 
mation about transient response. The 
most useful work in this direction has 
been carried out by Shorter of the 
British Broadcasting Corporation. A 
speaker having a light diaphragm - 
voice -coil assembly and a smooth fre- 
quency response gives a rapid build -up 
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NEW 1955 

PRINTED CIRCUITS 

One of the many tremendous 
im- 

provements 
in the new 1955 Heath- 

kits 
of an etched metal provem 

rd. Printed is trintedcircuitboa 
dIeatht process P in 
leathluc- wheneswill they will affect - 

whenever they tion, performance 
stab simio' and lend themselves to 

instrument 
n. Now for thoffest 

time instrument company . 

kit tages modern printed time 

circuit 
vantagefi the ad construction 

tech - 

instrument 
o the first time considera- 

tion 
given toward 

d rep ucing has been is 
the 

kit as-me that 
tune circuit boards 

first time that printed on a volume 

base been hand soldered 

basis. Offered only by Heathkit, the 

pioneer and leader in kit instrument 

design. 

HIGH 
READABILITY PANELS 

lfee,a PEAK -TO -PEAK 
VTVM CIRCUIT 

New 6AL5 full wove recti- fier in AC it put circuit per- mits full scale peak -to -peak measurements. Seven ranges - u¡_per lin" its 4000 volts peek -to -pea c. Just the thing ycu TV service- "`d men hay., n ceded .n mak- c" 
iris,' TV circuit voltage checks. Precision resistor voltage évider limits AC RMS level -0 151" volts. Prevents ovrloadi ig the rectifier -extends upper limit AC RMS rarges to 1500 volts -further pro- tects meter and circuitry against A ? lash -n -er or arcing. Asot ter definite example 3f continuing Heathkit dssifn leadership in the kit iastrument field. 

71eua 3" 
UTILITY SCOPE 

New 1155 Heath- 
kits feature rom- ' 
piste panel rede- 
sign. Sharp whim 
lettering applied i, 

f 

the beautiful char- 
coal gray panels, 
provide a new high 
in readability. 
Lettering is easy- 
to-read 

^ 
open style 

and panel calibra- 
tions are vividly 
clear against the 
pleasing soft gray background. New knobs 
of exclusive Heathkit design. 

The new 3' Scope is a' nat- 
ural" for the well round.ui 
of Heathkit instruments Firm II 
in size, II .4'" deep, biz' i stir ' 
iii ,' high, yet big in pc-form- 
:trice. Just think of the vrlue. 
an Oscilloscope for $.2L50. y. - 
brilliant intensity sharp foc- 
using, wide positioning range. 
An ideal portable Scope for the 
TV serviceman -a second shop 
scope -modulation men tor 
for you hams (deflection date 

terminals in rear of cabinet). 
Performance to spare for all 

general scope applications. See speil- 
on followirg page. 

°New SCOPE 
SWEEP CIRCUIT 

KC 
10 CYCLES - 50 0 1955 Heathkei 

Model 0 -10 Sc° fie- 
tures a new wide 

quencY range sw10Pyel 
erator covering 

to 500,000 cycles. Th-8 

coverage is available, i 
fiVe virtually 

deéadug 

sweep ranges 
and is fi je 

Limes greater 
than t-e 

rstlge 
sweeP fay l blé. E=uh 
lent race time charac- 
lent actually l ss 
than 20% at 500 l C. 
than runrieng 

Heath 
of irc it a 

largeh cire in 
of stabìitY 

larger na new high ici Heath- 

kit Scope performant 2. 

New styling anti I. 

ing is responsible for 

tremendous improve- 
ment in Heathkit ap- 

pearance. The new in- 

strument panel col rc 

combination is high, 
definition white letter- 
ing in a soft charcoal 
gray panel. Cabinet 
color is a lighter feather 
gray. The satin gold 
baked enamel cabinet 
for the NA -P2 Pream- 
plifier is further indicative of tir modern 

pacesetting trend in Heathkit ttyling. 

HEAT 
OCTOBER, 1954 
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at. 

a heCo acte x°f 
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eqee a cO u a°napw /! °n 
Pandkit re/easosaucQegsoPro_ 

the 4 f n of 
artedst 

se1P egenks h 
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qeatideet 
ELECTRONIC 

SWITCH 
KIT 

indivu 
The basic function of the Heathkit 
Electronic Switch Kit is to permit coarse 
simultaneous oscilloscope observa- contr` 
tion of two separate traces which trcuu 

can be either separated or super- 
imposed for individual study. This j r 

3_ is accomplished through the use of n,,,'Prro 
two individually controlled inputs - 

working through amplifier, multi - 
vibrator, and blocking stages. The 
output of the Electronic Switch is 
connected directly to the vertical 
input of the Oscilloscope. A typical example of useful- 
ness would be simultaneous observation of a signal or 
waveform as it appears at both the input and output 
stages of an amplifier. 
APPLICATIONS 
An Electronic Switch has many applications to increase 
the over -all operating versatility of your oscilloscope. 
It can be used to check amplifier distortion -audio 
crossover networks -phase inverter circuits -to measure phase shift -special 
waveform study, etc. The instrument oan also be conveniently used as a square 
wave generator over the range of switching frequencies, often providing the 
necessary wave form response information without incurring the expense of 
an additional instrument. Ownership of this instrument will reveal many entirely 
new fields of oscilloscope application and will quickly justify the modest cost of 
the Electronic Switch Kit. aimra 

Shpg. Wt. 

8 Ibs. 

qlet2t-4-4e 
VOLTAGE CALIBRATOR I 

KIT 

L O W C A P A C I T Y 

PROBE KIT. 

66 

$1150 
ahpg. Wt. 4.1b; I 

Another useful oscilloscope 
accessory particularly in circuit develop- 

1 ment work and in TV and radio service 
work. The Voltage Calibrator provides a 
convenient method for making peak -to -peak 
voltage measurements with an oscilloscope. 
by establishing a relationship on a compari- 
son basis between the amplitude of an un- 
known wave shape and a known output of 
the voltage calibrator. Peak -to -peak voltage 
values are read directly from a calibrated 
panel scale without recourse to involved 
calculations. 
FEATURES: 
To off -set line voltage supply irregularities, 
the instrument features a voltage regulator 
tube. A convenient "signal" position on the 
panel switch by- passes the calibrator com- 
pletely and the signal is applied through the 
oscilloscope vertical input, thereby eliminat- 
ing the necessity for constantly transferring 
test leads. 
RANGES: 
With the Heathkit Volt- 
age Calibrator it is pos- 
sible to measure all types 
of complex waveforms 
within a voltage range of 
.01 to 100 volts peak -to- 
peak. Build this instru- 
ment in a few hours and 
enjoy the added benefits 
offered only through corn- 

ion nee of test equip - 
m.nt. 

No. 342 

$35o 
Shpg. Wt. 1 Ib. 

An oscilloscope accessory, the 342 Low 
Capacity Probe permits observation of 
complex TV waveforms without dis- 
tortion. An adjustable trimmer pro- 
vides proper matching to any conven- 
tional scope input circuit. Excellent for 
high frequency, high impedance, or 
broad bandwidth circuits. The attenu- 
ation ratio can be varied to meet in- 
dividual requiren>enl s. 

Ideatleít 
ISCOPE DEMODULATOR 

PROBE KIT 
No. 337 -C 

$350 
Shpg. Wt. 1 Ib. 

Extend the usefulness of your oscil- 
loscope by observing modulation 
envelopes of RF or IF carriers 
found in TV and radio receivers. 
The Heathkit Demodulator Probe 
will be helpful in alignment work, 
as a gain analyzer and a signal 
tracer. Easy construction with the 
new modern printed circuit board. 
Voltage limits are 30 volts EMS 

and 500 volts D.C. 

HEATH company 
BENTON HARBOR 20, 

MICHIGAN 

AUDIO -HIGH FIDELITY 

of a transient impulse, but the decay 
of the transient must also be con- 
sidered. A lightly damped resonator 
(such as a speaker cone) when shock - 
excited by a suddenly applied impulse, 
will "ring" at its own resonant fre- 
quency, and this ring will continue in 
the absence of damping. Shorter meas- 
ures the frequency response at time 
intervals of 0, 10, 20, 30, and 40 milli- 
seconds after the applied voltage has 
ceased. Good transient -reproducing 
capabilities require attenuation of 35 
db at 3,000 cycles, 50 db at 5,000 cycles 
within 10 milliseconds; a further 
attenuation of 10 db in the next 10 
milliseconds and further appreciable 
attenuation within the next 20 milli- 
seconds. Obviously, measurements of 
this sort are beyond the resóurces of 
the average technician. 

22 5° 

a5, I 
67.5°I killigt: 90 . 
Fig. 3 - Polar diagram of Electro- 
Voice model 848 loudspeaker system. 
However, one need not despair. A 

good deal of useful information can 
be obtained with comparatively simple 
tests. In the case of direct -radiator 
speakers, mount the unit to be tested 
on a simple reasonably rigid baffle. 
Rest the baffle on sponge rubber so 
that the energy of the speaker is not 
wasted at low frequencies by setting 
up vibration in surrounding objects. 
Use an amplifier of known freedom 
from distortion, and excite the amplifier 
with a sinusoidal output from an audio 
generator. Find the bass resonant 
frequency of the speaker and set the 
volume so that the speaker is just riot 
overloading; thereafter keep the input 
to the speaker constant. 

The output from the speaker should 
have the characterless sound of a pure 
sine wave; any harmonic present will 
give some quality to the sound, and 
the harmonic may come from the 
amplifier or the signal generator. Sweep 
slowly up the scale listening for any 
suggestion of rattles ; if noticed, they 
should be hunted down. A probe con- 
sisting of a pencil to one end of which 
has been cemented a small piece of 
sponge rubber is useful for touching 
the various parts of the speaker. 
Listening to the speaker under ordi- 
nary surroundings will suggest that 
the response is full of dips and peaks; 
most of these will be due to room 
acoustics, but if the oscillator can 
produce a wobble tone, this will help 
to cancel out standing waves. 

Nodes in the cone can produce 
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The new 1955 Heathkit Model 0-10 is the first truly color television kit oscilloscope with 
necessary high sensitivity and bandwidth. Outstanding instrument appearance is the 
result of new modern styling and color harmony. The first kit constructed oscilloscope 
to offer a labor- saving printed circuit hoard. New sweep generator with frequency range 
five times greater than previous models. Additional major improvements are a new high 
voltage power supply, improved vertical and horizontal electronic positioning control 
action, extreme horizontal amplifier sensitivity for trace magnification over three times 
CRT face width. 
NEW SWEEP GENERATOR: The first sweep generator outside of expensive Labor- 
atory units to go above 100 KU. Yet this new Heathkit has five times the frequency range with stable, 
locked -in traces. Complete range 10 cycles to 500,000 cycles. The generator has such excellent synchro- 
n:zation characteristics, that the results closely approximate a triggered sweep and under most 
conditions, the trace is locked to a multiple of sync frequency throughout the entire control range. 
Sweep multi- vibrator is direct coupled pentrode- triode and frequency determining capacitors are not 

part of multivibrator circuit. 

e4Ueñy e Wide 
eat ra 

Ydes Btocep 
cYCles. tn 

50f),OpO 

Simplified, stand- 
ardized construc- 
tion technique of 
vertical and hori- 
zontal amplifier 
construction made 
possible through 
the use of a single printed circuit 
board. 

Clean, open, under 
chassis construction 
and wiring. Possible 
only through use of 
pre -cabled wiring har- 
ness. and simplified printed circuit 
boards. 

91,2 

New electronic position- 
ing controls for Instan- 
tatRous, definite posi- 
tioning without bounce 
or overshoot. 

SENSITIVITY AND BANDWIDTH: Operating characteristics of 
the newly designed vertical amplifier provide a high degree of sensi- 
tivity (25 millivolts per inch) and excellent bandwidth characteristics 
5 cycles to 5 MC (down only 5 db). Only the new Heathkit Oscillo- 
scope has the necessary sensitivity for full 5 megacycle bandwidth for 
color servicing. Uniformly high level operation with a high degree of 
stability is assured through the use of new printed circuit board con- 
struction. Printed circuits reduce the assembly time, error possibility, 
and provide rigid mounting for all components. 

New horizontal amplifier provides trace width three times the 
diameter of the CR tube. This new amplifier together with DC positioning, allows greater magnification 
of trace for observation of small transients and step portions of TV sync pulses. 
OTHER OUTSTANDING FEATURES: Retrace amplifier -Z axis modulation- peak -to-peak voltage 
calibrating source with calibrated grid -all plastic molded condensers for long trouble -free life and drift 
elimination -voltage regulated power supply -new wiring harness for neat professional appearance -new 
cabinet styling and color harmony. Combinations of design and performance features available only ìn the 
new Heathkit 0-10 Oscilloscope. 

NEW 

ea erect 
3" PRINTED CIRCUIT 

NEW 

e -ct ¢l e 

I 
I 

OSCILLOSCOPE 
OSCILLOSCOPE KIT I MODEL 0M -1 

5" PRINTED CIRCUIT 

MODEL OL -1 

$29so Shpg. WI. 
15 lbs. 

395O 
i 
1 

0/2"---" 

New compact utility Scope-light- 
weight-portable for service work. 

Deflection plate terminals -ideal for 
ham transmitter modulation monitor- 
ing. 

New easy- to-build printed circuit board 
with high insulation factor. 

New Heathkit instrument styling - 
charcoal gray panel with high reada- 
bility white lettering. 

New Heath twin triode sweep gener- 
ator 15- 100,000 cycle sweep. 

Here is the newest addition to the line of Heathkit Oscilloscopes. Just the instrument you 
servicemen, hams, students, and experimenters have been asking for. A general purpose 
lqw priced utility scope to be used in everyday work. Through the use of a 3' 3GP1 CRT 
it has bees possible to reduce the cabinet size and weight so that the instrument is a com- 
pact portable unit especially useful for TV servicemen to carry on home service calls and 
as an extra shop utility scope. At this low price every ham can afford an oscilloscope for 
transmitter modulation monitoring. Convenient slide switch controlled terminals at rear 
of scope cabinet. 

PRINTED CIRCUIT: This new Heathkit uses a prefabricated printed circuit board to 
standardize amplifier and sweep generator assembly. Cuts building time in half, eliminates 
major portion of wiring, and insures exact duplication of engineering pilot model. Con- 
densers, resisters, and tube sockets are mounted directly on the board and soldered in place. 

DESIGN FEATURES: Cathode follower input circuits in both vertical and horizontal 
amplifier -electronic positioning control for wide range of vertical or horizontal spot 
deflection -Heath twin triode sweep generator -provisions for external and internal sync 
-external and internal sweep -60 cycle line sweep -Chicago power transformer -4 
section electrolytic filter condenser- plastic molded bypass and coupling condensers. 
Tube lineup 4 -12ÁU7 horizontal and vertical amplifiers, 12AX7 sweep generator, 6X4 
low voltage rectifier. 1V2 high voltage rectifier, 3GPI CRT. Cabinet size 11 %' deep x 634' 
wide \ z" high. A terrific instrument value at 829.50. 

KIT 

Shpg. Wt. 
24 lbs. 

for accurate 

a` Hre 1 

Printed circuit board construction 
for trouble -free assembly. 

Twin triode Heath sweep gener- 
ator 15- 100,000 cycle range. 

1 By popular request we are again 
offering a 5' full sized general purpose 
Oscilloscope using a 5BP1 CRT. All of the necessary design features for 
servicemen, students, experimenters, hams, etc. This fine oscilloscope value 
features printed circuit board construction for easy assembly and reduced 
wiring time. Also features the new Heathkit styling and color harmony 
with the charcoal gray panel and white lettering for high readabilirt. 
SWEEP GENERATOR: Sweep generator range using Heath twin 
triode circuit 15- 100,000 cycles in four postions. Provisions for external 
as well as internal sweep and external or internal sync in addition to 60 
cycle line sweep. Easy positive synchronization. 

Heavy duty power supply using TV type IV2 high voltage rectifier 
assures adequate accelerating potential for good trace definition. Deflec- 
tion plate direct terminal connections available on rear of cabinet. Useful ' in transmitter modulation checking. 

Good performance, simplified operation, and easy assembly are all 
characteristics of this new model Heathkit Oscilloscope. 

I 

OCTOBER, 19E4 

BENTON HARBOR 20, 
MICHIGAN 
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The new Heathkit Multimeter is a 
"must" to complete the instrument 
lineup of any well equipped service 
shop. Here is an instrument packed 
with every desirable service feature, 
many of which are not found in other 
Multimeters. All of the measurement 
ranges you need or want. High sensi- 
tivity 20,000 ohms per volt DC; 5,000 
ohms per volt AC. * ADVANTAGES 
Complete portability through freedom ca\; c 
from AC line power operation -provides service oae° 
ranges of direct current measurements from 150 s0 
microamps up to 15 amperes -can be safely operated S¢ pol 
in RF fields without impairing accuracy of measure- sK3K 
ment. aS * RANGES 
Full scale AC and DC voltage ranges are 0 -1.5, 5, 50, 150, 500, 
1500 and 5,000 volts. Direct current ranges are 150 microamps, 
15, 150 and 500 milliamperes and 15 amperes. Resistances are 
measured from .2 ohms to 20 megohms in 3 ranges and db range 
from -10 to +65 db. * CONSTRUCTION 
The Heathkit MM -1 features a unique resistor ring switch 
mounting assembly procedure. With this method of assembly 
the precision resistors are wired to the rings and range switch before actual mounting of the switch to the instrument panel. This procedure affords the advantage of simpler construction yet complete accessibility of precision resistors in event replacement is ever required. Ohm- meter batteries were selected for convenience of replacement and only standard commercially available types are used. Batteries consist of 1 type C flashlight cell and 4 Penlite cells. All batteries and necessary test leads are furnished with the kit. 

s ,,tex ie RESISTANCE 
HAN DITESTER KIT; SUBSTITUTION BOX KIT 

MODEL M -1 ' 36 standard RTMA 1 watt 

$1 50 
resistor values between 15 

Iohms megohms and 10 egohma with 
an accuracy of 10% are at 
your fingertips in the Model 

IRS -1 Resistance Substitu- 
tion Box kit. This sturdy 
and attractive accessory 

The Heathkit ' will easily prove its worth 
many times over as a time I readily fulfills saving device. Order several 

-ohm milliam- 
meter. 

today. 

Shpg. Wt. 3 lbs. 

Th 
Mod el M -1 Handi- 

tester 
major requirements for 

a compact, portable volt 
The small size of the smooth gleam- 

ing molded bakelite case permits the in- 
strument to be tucked into your coat 
pocket, toolbox or glove compartment of 
your car. Always the "Handitester" for 
those simple repair jobs. 

RANGES: 
Despite its compact size, the Handitester 
is packed with every desirable feature re- 
quired in an instrument of this type. AC 
or DC voltage ranges, full scale, 10, 30, 
300, 1,000 and 5,000 volts. 2 convenient 
ohmmeter ranges 0 -3,000 ohms and 0- 
300,000 ohms. 2 DC milliammeter ranges 
0 -10 milliamperes and 0 -100 milliamperes. 

CONSTRUCTION 
The instrument uses a 400 microampere 
meter movement which is shunted with 
resistors to provide a uniform 1 milli- 
ampere load in both AC and DC ranges. 
This design allows the use of but 1 set of 
1% precision divider resistors 
on both AC and DC and pro- 
vides a simplicity of switch- 
ing. A small hearing aid type 
ohms adjust control provides 
the necessary zero adjust 
function on the ohmmeter 
range. The AC rectifier circuit 
uses a high quality Bradley 
rectifier and a dual half wave 
hookup. Necessary test leads 
and battery are included in 
the rice of this popular kit. 

MODEL RS -1 

$ 5so 

Shpg. Wt. 
2 lbs. 

1111 

'qeetU & CONDENSER 
SUBSTITUTION BOX KIT 

18 standard RTMA 
values are available 
from .0001 mfd to .22 
mfd. An 18 position 
switch set in the panel 
of an attractive bake- 
lite case allows quick changes 
without touching the test 
leads. Invest a few minutes 
of your time now and save 
hours of work later on. 

MODEL 
CS -1 

$550 
Shpg. Wt. 

2 lbs. 

BENTON HARBOR 20, 

MICHIGAN 
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rattles although the voice coil may not 
be rubbing and no part of the speaker 
is loose. The nodes can be seen by 
examining the speaker under a strobe 
light, but stroboscopes cannot be geared 
up to high audio frequencies (which is 
not very important since nodes are 
most troublesome at low and lower - 
middle frequencies). 

A check on the response curve can 
be made by taking an impedance curve, 
which will not display minor distor- 
tions, but will show baffle resonance, 
cabinet resonances, and the funda- 
mental bass resonance of the speaker 
as well- marked peaks. The impedance 
of a speaker rises with frequency, so 
take no notice of the general gradient 
of the curve, but only of the peaks. 
Usually, published response curves of 
speakers (Fig. 4) are taken with a 

5 

to 

S 

030 50 

..mmu, 
w/I mrilimIl 

100 500 IN 2K 

FRED: CPS 

5K 10N 15K 

Fig. 4- Frequency response curve of 
University model 6200 loudspeaker 

1 -volt input. To find defects in the 
speaker use the largest input possible, 
the limit being the power -handling 
capacity at bass resonant frequency. 

Intermodulation distortion can be 
checked very easily. Apply a low 
frequency to the speaker. If the bass 
resonance is below 60 cycles, the power - 
line supply can be applied to the voice 
coil through an ordinary output trans- 
former; if above, then the low -fre- 
quency test voltage will have to be 
supplied by a second audio oscillator. 
Apply the low- frequency voltage to the 
speaker so that the cone is fully de- 
flected. Now add, from the original 
oscillator, a signal of some frequency 
between about 3,000 and 5,000 cycles, 
a frequency to which the ear is usually 
sensitive. If there is a low- frequency 
wobble on the high- frequency note, the 
speaker suffers from intermodulation 
distortion. This statement will be 
challenged by the "Doppler school," 
but I maintain, and have proved it 
before technical audiences, that if a 
magnet system is so designed that the 
voice coil does not enter a weaker 
magnetic field at any point of its 
excursion, the wobble will not be heard, 
but only the two test frequencies free 
from mutual reaction. 

Nonlinear distortion can be checked 
by similar methods. This time the low - 
frequency test signal is applied with 
a small input, so that the high -fre- 
quency signal has the characteristic 
sound of a sinusoidal wave. Increase 
the low- frequency voltage and listen 
to the high note; if it changes in char- 
acter, becomes sharper because of 
introduced harmonics, the speaker has 
nonlinear distortion. 

The oscillator should also be used 
for testing cabinet speakers. The hous- 
ing should be mounted on sponge rubber 
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Another outstanding example of continuing Heath Company pioneering and leadership in the kit instru- 
ment field. A new printed circuit VTVM. New peak -to-peak circuit -new styling and new panel design. 
A prewired, prefabricated printed circuit board eliminates chassis wiring, cuts assembly time in half, 
assures duplication of Engineering pilot model specifications, and virtually eliminates possibility of con- 
struction error. 

CIRCUIT: 
A 6AL5 tube operated as a full wave AC input rectifier permits seven peak -to-peak voltage ranges with 
upper limits of 4000 volts P -P. Just the ticket for you TV servicemen. Voltage divider in the 6AL5 input 

circuit limits applied AC input to a safe level. This circuitry and the isolation of 
the meter in the cathode of the 12AÚ7 bridge circuit affords a high degree of 
protection to the sensitive 200 microampere meter. 

Full wave rectifier 
in AC Input circuit. 
Read peak -to-peak 
and RMS volts with 
upper limit of 4000 
P -P and 1500 volts 
ISMS. Voltage di- 
vider Input circuit. 

The first kit instru- 
ment to offer a la- 
bor- saving, error - 
free printed circuit 
board. Your instru- 
ment an exact wir- 
ing replica of Engi- 
neering develop- 
ment model. 

.ieuelileít A C 

AMINE 

RANGES: 
Seven voltage ranges. 1.5, 5, 15, 50, 150, 500 
and 1,500 volts DC and AC RMS. Peak-to- 
peak ranges 4, 14, 40, 140, 400, 1400, 4000. 
Ohmmeter ranges XI, X10, X100, X1000, 
X1OK, X100K, X1 meg. Additional features 
are a db scale, a center scale zero position, and 
a polarity reversal switch. 

IMPORTANT FEATURES: 
High impedance 11 megohm input- transformer operated -1% 
precision resistors, 6AL5 and 12AÚ7 tube -selenium power recti- 
fier- individual AC and DC calibrations -smoother improved 
zero adjust control action -new panel styling and color -new 
placement of pilot light -new positive contact battery mounting 
-new knobs -test leads included. 

The new V -7 also sets the pace as a kit instrument style leader. 
Smart, good- looking charcoal gray panel and soft feather gray 
cabinet. High readability panel with sharply contrasting white 
calibrations. The pleasing, eye catching, modern styling is in 
harmonious balance with the outstanding circuit design improve- 
ments. Easily the best buy in kit instruments. ti Ns- B -t_- 

e dtfea 30,000 VOLTS DC 

I PROBE KIT 
IMeasure up to 30,000 volts DC with the 
Heathkit VTVM and the 336 high voltage 
Probe. Precision resistor provides multipli- 

Ication factor of 100. Can be used with 
any 11 megohm input VTVM. Housed 
in a Polystyrene two color sleek plastic 
probe body for safety of operation. 

VACUUM TUBE 

VOLTMETER 
KIT 
MODEL AV -2 

Shpg. Wt. 
5 lbs. 

Extreme sensitivity has been emphasized 
in the design of the Heathkit AC VTVM. 
Ten full scale RMS ranges are .01, .03, .1, 
.3, 1, 3, 10, 30, 100, and 300 volts. Fre- 
quency response is substantially fiat from 
10 cycles per second to 50 KC with input 
impedance of 1 megohm at 1 KC. Will 
accurately measure as low as 1 millivolt 
at high impedance. Total db range is -52 
db to +52 db. An excellent kit for measur- 

ing the output of phono cartridges and the gain of amplifier stages. Use it also 
to check power supply ripple, as a sensitive null detector, and for compiling 
frequency response data. Features one knob operation, 200 microampere 
Simpson meter and precision resistors. 

AUDIO WATTMETER KIT 
Read audio power output directly without using external 
load resistors with the new Heathkit Audio Wattmeter. 
Built -in non -inductive load resistors provide impedances 
of 4, 8, 16, and 600 ohms. Flat response from 10 CPS to 
250 KC. Full scale power ranges are 0 -5 MW, 0 -50 MW, 
0 -500 MW, 0 -5 W and 0 -50 W. Model AW -1 will operate 
continuously at 25 watts and has a duty cycle of 3 minutes 
at 50 watts. Total db range in five positions is -50 db to 
+48 db, using the standard 1 milliwatt 600 ohms. 

MODEL AW -1 

$295° 
Shpg. Wt. 6 lbs. 

fe4e .&e PEAK -TO -PEAK 

PROBE K I T 

No. 338-C 

$55o 
Shpg. Wt. 2 lbs. 

ShpgI . 

b. 
Wt. 

: 

Peak -to -peak values not exceeding 
80 volts at a DC level of not more 
than 600 volts, can now be read 
directly by using 338 -C Probe with 
previous model Heathkit VTVM's 
or any VTVM with 11 megohm in- 
put resistance. Probe construction 
features a modern printed circuit 
board for easy assembly. Frequency 
range 5 KC to 5 MC. 

qexteitfeee RF PROBE KIT 
The Heathkit RF Probe will permit 
the measurement of RF voltages up 
to 250 MC with an accuracy of 
± 10 %. The limits are 30 volta 
AC and a DC level of 500 volts. 
Designed for any 11 megohm 
input VTVM. Modern styling, 
Polystyrene aluminum hous- 
ing, Polystyrene insulation, 
and printed circuit board for 

easyassembly. 
No 3C9-C 

3 50 Shpg. Wt. 
1 Ib. 

HEATH company 
BENTON HARBOR 20, 

MICHIGAN 
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Here is the new 12 volt Heathkit 
Battery Eliminator so necessary for 
modern up -to -date operation of your 
Service Shop. Furnishes either 6 or 
12 volt output which can be selected 
at the flick of a panel switch. Use the 
BE -4 to service all of the new 12 volt 
car radios in addition to the conven- Co 

6 volt models. outpÚ "uous¡ 
6 or 

¡Itvólttage of able RANGES: oaerat¡a er 
This new Battery Eliminator pro- u tsl`t,e 
vides two continuously variable output voltage Cp 'at 

ranges. 0-6 volts D.C. at 10 amperes continu- 
ously or 15 amperes maximum intermittent t° 
and 0-12 volta D.C. at 5 amperes continuously or 7.5 amperes max- 
imum intermittent. The output voltage is clean and well filtered, 
as the circuit uses two 10,000 mfd condensers. 

The continuously variable voltage output feature is of definite 
aid in determining the starting point of vibrators, the voltage oper- 
ating range of oscillator circuits, etc. 
OTHER USES: 
The controllable low voltage DC supply has many other applications 
besides primary use in car radio service work. Can be nicely used as a battery charger, or low voltage DC supply for electric trains. Has applications in high gain audio work requiring 
clean DC filament supply. Can be used for low power electro- plating or as a power supply 
for battery powered intercommunication systems. 

MODEL BE -4 

Shpq. Wt. 17 his. 

'feaaleeít 
VIBRATOR TESTER I IMPEDANCE BRIDGE 

KIT I KIT 
MODEL VT -1 

s145' 
Shpg. Wt. 6 lbs. 

This time -saving 
device will quickly 

pay for itself in your auto 
radio service shop. 6 volt vibrat- 
ors can be checked instantly on 

the Good -Bad type meter scale. Operation 
requires only a variable DC voltage from 4 to 
6 volts at 4 amperes. Model 13E -4 Battery 
Eliminator is recommended for this applica- 
tion. 

Five test sockets provide for the testing of 
hundreds of interrupter and self- rectifier types. 
Proper starting voltage is determined easily 
and accurately. Over -all quality is then un- 
mistakenly indicated on the panel mounted 
meter. 

st MINIM 1111IN 

rieatlrleit VARIABLE VOLTAGE 
ISOLATION TRANSFORMER KIT 

Variable output voltage be- 
tween 90 and 130 volts AC. 
Rated at 100 volt -amperes 
continuously and 200 volt - 
amperes intermittently. The 
principle function of the Heath - 
kit Isolation Transformer is to 
isolate the circuit being tested 
from line interference being 
caused by motors, appliances, 
etc. It works backward too by 
isolating such de- 
vicesfrom theline. 
Many other uses. 
especially with 
AC -DC type cir- 
cuits. Do not con- 
fuse the Heathkit 
Isolation Trans- 
former with the 
hazardous auto 
transformer type 
line voltage boosters 

I 

I 

I 
I 
I 
I 
I 
I 

MODEL IB -2 

s 0050 Shpg. 
12 lb 

Ws. t. J 
The new Heathkit Impedance Bridge 
features built -in adjustable phase shift 
oscillator and amplifier. This instru- 
ment actually represents four instru- 
ments in one compact unit. The Wheat- 
stone bridge for resistance measure- 
ments, the Capacity Comparison 
bridge for capacity measurements, 
Maxwell bridge for low Q, and Hay 
bridge for high Q measurements. 

DESIGN: 

Panel provisions for external generator 
use. A new two section CRL dial, pro- 
vides ten separate "units." Ten sep- 

arate mita switch settings and 
fractions of units are read on a 
continuously variable calibrated 
control. A special minimum capa- 
city shielded and balanced imped- 
ance matching transformer be- 
tween the generator and bridge 
circuit s automatically switched 
to provide correct load operation 
of the generator circuit. The in- 
strumert uses .4% precision re- 
sistors and condensers in all meas- 
uremen-s circuits. 

Shpg. Wt. 
10 lbs. 
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to isolate it from its surroundings. 
The frequency range is swept, with 
constant input. Unevenness in the bass 
usually results from defects of housing 
design; unevenness in the treble from 
the acoustics of the test room. Multiple - 
unit speaker systems should be care- 
fully explored at and near the cross- 
over frequency. Not all this test 
equipment is available to the average 
listener. However, he can use gliding - 
tone test records, having satisfied him- 
self that his pickup is free from 
resonances, tracks properly, and does 
not introduce harmonics at low fre- 
quencies. If a gliding -tone wobble 
record can be found, that is the best 
type to use. 

It is difficult to determine the quality 
of a speaker by listening to it in a show- 
room. Apart from the speaker there are 
three unknowns -the pickup, the dem- 
onstration record, and the room acous- 
tics. In addition the demonstrator may 
be using the tone controls to suit his 
own purposes; almost invariably the 
demonstration is given at too high vol- 
ume, a trick of the trade, since the ear 
subconsciously shuts down its critical 
faculties in the presence of high vol- 
ume. A good speaker driven by good 
equipment will show up very well at 
low volumes, and if under these condi- 
tions there is a lack of bass or extreme 
treble the speaker should be rejected. 
Thumping bass is not high fidelity. 
Some speaker systems sound very im- 
pressive because of a well -developed 
bass resonance, either in the driver 
unit or the housing. This, however, is 
"one -note thump," and a discriminating 
listener will come in time to hate it. 

But how is it possible to come to a 
decision regarding any speaker in the 
absence of test gear, reliable informa- 
tion from the dealer or manufacturer, 
and knowledge of the room acoustics? 
I fear there is only one way, yet it is 
within the reach of any listener, or non - 
technician. It is an innate characteristic 
of the human brain to become easily 
tired by inharmonious contacts with 
the outside world. If you get a small 
piece of grit in your shoe, sooner or 
later you will be unable to put up with 
it any longer; if you wish to work or 
relax in the presence of noise, you can 
neither work well nor relax well. As 
a listener you may not recognize dis- 
tortion (inharmonious sound) as such, 
but your subconscious will. 

The supreme test, therefore, of an 
audio installation is to listen to it with 
close attention for a considerable time. 
If you go to a concert you are prepared 
to sit and relax, even close your eyes, 
for as long as three hours, and at the 
end feel inspired, entertained, and 
conscious that something has been well 
done. Try listening to a complete 
symphony concert in a darkened room 
(so that the other senses do not dis- 
tract you). If after three hours you 
feel tired, you can be reasonably cer- 
tain that there was something wrong 
with the record, the pickup, the am- 
plifier-or the speaker. END 
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Here is the most radically improved Sweep Generator in the 
history of the TV service industry. The basic design follows 
latest high frequency techniques which result in a combination 
of performance features not found in any other sweep generator. 
SWEEP: 
Sweep action is obtained electronically through the use of a newly 
developed controllable inductor, thereby eliminating all moving parts 

with their resultant hum, vibration, fatigue, etc. 
Frequency coverage entirely on fundamentals, is 
continuous from 4 MC to 220 MC at an output level 

well over a measurable .1 volt. 
MARKER: 
The same instrument incorporates a triple marker 
system with a crystal controlled reference. A variable 
marker provides accurate coverage from 19 to 60 
MC on fundamentals, and 57 to 180 MC on cali- 
brated harmonics. A separate fixed crystal controlled 
4.5 MC marker can be used for checking IF, band - 
pass, calibration, reference, etc. Provisions are also 
made for external marker use. A 4.5 MC crystal is 
supplied with the kit. 
POWER SUPPLY: 
The transformer operated Power Supply features voltage regulation for stable 
oscillator operation. Three sets of shielded cables are furnished with the kit. Sweep 
range is completely and smoothly controllable from zero up to a maximum of 50 
MC, depending upon base frequency. 

Here is a TV Sweep Generator that truly no serviceman can afford to be with- 
out for rapid, accurate, TV alignment work. 
Imo 
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N E W qeCZr,(2 I 'feat4&t 
SIGNAL GENERATORI LABORATORY 

(GENERATOR 
KIT 

KIT 
MODEL SG -8 

19? Shpg. Wt. 
8 lbs. 

The new Heathkit service type Signal Gen- 
erator, Model SG -8 incorporates many de- 
sign features not usually found in this 
instrument price range. Frequency cover- 

age is from 160 KC to 110 MC in five ranges, all on fundamentals, wills 
useful calibrated harmonics up Lo 220 MC. The RF output level is well in 
excess of 100,000 microvolts throughout the frequency range. The oscillator 
circuit consists of a twin triode tube, one -half used as a Colpitts oscillator, 
and the other half as a cathode follower output which acts as a buffer be- 
tween the oscillator and external load, thereby eliminating oscillator fre- 
quency shift usually caused by external loading. 

All coils are facto: y wound and adjusted, thereby completely eliminai - 

ing the need for individual calibration and the use of additional calibrating 
equipment. The stable, low impedance output, features step and variable 
attenuation for complete control of RF leyel. A separate 6C4 triode acts 
as a 400 cycle sine wave oscillator, and a panel mounted switching system 
permits choice of either external or internal modulation. 

NEW ''ea BAR GENERATOR KIT 

s945 ° 

The new Heathkit Laboratory type 
Signal Generator definitely estab- 
lishes a new performance standard 
for a kit instrument. An outstand- 
ing feature involves the use of a 
panel mounted 200 microampere 
meter calibrated both in microvolts 
and percent modulation, thereby 

for using 
$ 

C 0 providing a definite reference level .7 
the Signal Generator in 

providing 

design work, gain measurements, 
selectivity, frequency response Shpg. Wt. ld lbs. 
checks. 
DESIGN: 
Additional design features are copper plated shield enclosure 
for oscillator and buffer stages resulting in effective double 

shielding. Fibre panel control shaft extensions in RF carry- 
ing circuits, thorough AC line filtering, careful shielding of 
the attenuator network, voltage regulated B plus supply, 
selenium rectifier, etc. 
RANGES: 
Frequency coverage from 150 KC to 30 MC all on funda- 
mentals in five separate ranges. Output voltage .1 volt with 
provisions for metered external or internal modulation. Out- 
put impedance termination 50 ohms. Transformer operated 
power supply. 

Investigate the many dollar stretching features offered by 
the LG -1 before investing in any generator for Laboratory 
or Service work 

MIN 

MODEL 1G -1 

I 

The Heathkit BG -I produces a series of horizontal or vertical 
bars on a TV screen. Since these bars are equally spaced, 
they will quickly indicate picture linearity of the receiver' 
under test without waiting for transmitted test patterns. 
Panel switch provides "standby -horizontal and vertical 
position." The oscillator unit uses a 12AT7 twin triode for 
the RF oscillator and video carrier frequencies. A neon 

relaxation oscillator provides low frequeiwy 
MODEL for vertical linearity tests. The instrument ill 

BG 1 

also provide an indication of horizontal and 
vertical sync circuit stability as well as overall 
picture size. Operation is simple and merely 
requires connection to the TV receiver antenna 

4 Ibs. terminal. Transformer operated l'or safely. 
Shpg. Wt. 
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The new Heathkit Visual -Aural Signal Tracer features 
a special high gain ItF input channel used in conjunc- 
tion with a newly designed wide frequency range de- 
modulator probe. High RF sensitivity permits signal 
tracing from the receiver antenna input. Separate low 
gain channel and probe available for audio circuit 
exploration. Both input channels are constantly moni- 
tored by an electron ray beam indicator so that visual 
as well as aural indications may be obtained. 

NOISE LOCATOR: 
A decidedly unusual feature is a noise locator circuit 
used in conjunction with the audio probe. With this 
system, a DC potential is applied to a suspected cir- 
cuit component and the action of the voltage in the component can be seen as well 
as heard. Invaluable for ferreting out noisy or intermittent coudeusers, noisy re- 
sistors, controls, IF and power transformers, efe. 

WATTMETER: 
Built -in calibrated wattmeter circuit will prove useful for quick preliminary check of total wattage cousumpt ion 
of equipment under test. Separate !Rind terminals provide external use of the speaker or output transformer 
for substitution purposes. Saves valuable service time by eliminating the necessity fur speaker removal oil every 
service job. The same panel terminals also provide easy access to a well filtered B plus supply for external use. 
Don't overlook the many interesting service possibilities provided through the use of this instrument, and let 
the Signal Tracer work for you by saving time uud uroney. 

= ea:tleft CONDENSER CHECKER KIT 

MODEL C-3 

5 O Shpg. Wt. 
% lbs. 

c>m IONIZE MEE ammoo.sa 

Here is a handy test instrument for any Service Shop. (Lknuwn 
values of capacity and resistance are quickly determined on the 
direct reading condenser checker dial. Capacity is measured in 
four ranges from All mfd to 1000 mfd. Resistance in the range 
from 1(10 ohms to 5 megohms. 

DC polarizing voltages of 25. fall. _.iu. 350. and 4.50 volts are 
available for leakage tests on all types of condensers. For elvetro- 
lytits, a power factor control is provided to balance out inherent 
leakage and to indicate directly the power factor of a condenser 
under test. Proper balancing of the AC bridge is reflected in the 
degree of closure of an electron beam indicator tube. 

Model C -3 uses a transformer operated power supply, spring 
return leakage test switch, and a convenient combination of puncl 
scales for all readings. Test leads are furnished in addition to 
precision components for calibrating purposes. Quick and easy to 
operate, the Heathkit Condenser Checker will save valuable tine 
and increase your Shop efficiency. 

eft ̀'Q" METER e.cititZet 
a MINIM MESON ®aa 

KIT 

MODEL 0M -1 

$4450 
Shpg. Wt. 14 lbs 

The Heathkit QM -1 represents 
the first practical popular priced Q meter available within 
the price range of schools, laboratories, TV service men, and 
experimenters. This instrument will enable the operator to 
simulate conditions encountered in practical circuits and to 
measure the performance of coils or condensers at the operat- 
ing frequencies actually encountered. All indications of value 
arc read directly on the 4! z" 50 microampere Simpson cali- 
brated meter scale. Measures Q of condensers, RF resistance, 
and the distributed capacity of coils. Oscillator secti 
supplies RF frequencies 150 KC to 
18 MC in four ranges. Calibrate 
capacity with range of 40 MMF 
to 450 MMF with vernier of ±3 
MMF. Investigate the many serv- 
ices this instrument can perform 
for you. 

I AUDIO OSCILLATOR 
I KIT 

IMODEL AO -1 

I $245° 
Shpg. Wt. 

10 lbs. 

I 
I 
I 
1 

' 

The Heathkit Audio 
Oscillator will produce both sire and 
square waves within the frequency range 
from 20 CI'S to 211 KC in three ranges. 
Thermistor controlled linearity results in 
a variation of no more than +1 db in a 
10 volt (no load) variable output level. 
There will he less than .6% distortion 
from 100 CI'S throughout the audible 
range. Low impedance 000 ohm output. 
Precision 1% resistors, used in the range 
multiplier circuits to provide accurate 

calibration. 
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Built -in radio -phono- combination. 

AN INTERESTING 
CUSTOM INSTALL 1TION 

WHAT about that odd corner that 
most of you small home owners 

would like to put to use? I had one in 
my living room and I believe my solu- 
tion will interest you. I built in a radio- 
phone- television cabinet (see photo). 

The entire cabinet consists of 3/4 -inch 
white -pine plywood with 1/4 -inch ply- 
wood used for facing the cabinet. The 
television set is a 17 -inch Philco table 
model (the space for the'television set 
is large enough for a 21 -inch model). 
The movable panel that encloses the 
TV receiver has two switches on it: 
one for the speaker, and one for chang- 
ing antennas (I have two transmission 
lines hooked to the set). 

The Zenith radio -phono combination 
and the 12 -inch speaker came from a 
Zenith radio- phonograph floor model 
cabinet. 

Both the radio and phonograph are 
built on sliding shelves, greatly simpli- 
fying repairs. The speaker -now at 
floor level -has improved the sound of 
the TV set that formerly had a 4 -inch 
side speaker. The speaker is used for 
the radio and phonograph as well. 

The space above the television set is 
used to store record albums. The 
shelves are cut out at the rear so they 
allow proper circulation of air from 
bottom to top. There is an opening on 
each side of the speaker and on top of 
the record album cabinet. 

An electric outlet is hidden from 
view by the cabinet. It can be reached 
through the air vent on the left side. 
The two lead -ins from the outside an- 
tenna come up through the basement 
and are entirely hidden from view. 

Now, not only do I have a convenient 
entertainment combination, but a hand- 
some piece of furniture to boot. -Alvin 
R. Wisnefski. 
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TUBE CHECKER 
KIT 

The Heathkit TC -2 Tube Checker was primarily de- 
signed for the convenience of radio and TV servicemen 
and will check the operating quality of tubes commonly 
encountered in this type of work. Test set -up proced- 
ure is simplified, rapid, and flexible. Panel sockets 
accommodate 4, 5, 6, and 7 pin tubes, octal and loctal, 
7 and 9 pin miniatures, 5 pin Hytron, and a blank 
socket for new tubes. Built -in neon short indicator, 
individual 3- position lever switch for each tube element, spring return 
test switch, 14 filament voltage ranges, and line -set control to compensate 
for supply voltage variations, all represent features of the TC -2. 

ta 
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Simplified 
construction 

-new harness 
type wiring - 

closer toler- 
ance resistors. 
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ITf G.1.1r PORTABLE 

TUBE CHECKER KIT 
The portable model is MODEL TC -2P 
supplied with a strikingly 
attractive two -tone cabi- $3450 net finished in rich ma- 
roon proxylin impreg- 
nated fabric covering with Shpg. Wt. 

a contrasting gray on the 15 lbs . 

inside of the detachable cover. 

qa REGULATED 
1 

POWER 
SUPPLY KITZ 

1 MODEL P5 -2 

$3350 Shpg. 
15 lbWt s. 

Here is a source of regulated D.C. voltage for circuit de- 
velopment work. Power supply voltage and current drain 
to the circuit under test are constantly monitored by the 
43x2" panel mounted meter. Separate 6.3 volt at 4 ampere 
A C. filament source available. The regulated and variable 
output voltage will be constant over wide load variations, 
and hum ripple will not exceed .012% at 250 volts under a 
50 MA load. Completely isolated circuit, standby switch, 
and other desirable features, make the Model PS -2 ex- 
tremely useful in a wide variety of applications. 

e1tts ct AUDIO GENERATOR KIT 

hree 
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C FooV e 
Results of tube tests are read di- 
rectly from the large 4M" Simpson 
3 -color meter. Checks emission, 
shorted elements, open elements, 
and continuity. Wiring procedure 
has been simplified through the use 
of multi -wired color coded cable pro- 
viding a harness type installation 
between tube sockets and lever 
switches. This procedure insures 
standard assembly and imparts a "factory built" appear- 
ance to the instrument. New Construction Manual furn- 
ishes detailed information regarding tube set -up procedure 
for testing of new or unlisted tube types. No delay necee.- 
sary for release of factory data,. 

e4 er TV PICTURE TUBE 

TEST ADAPTER 
The Heathkit TV Picture Tube Test Adapter 
used with the Heathkit Tube Checker Kit, will 
quickly check picture tubes for emission, 
shorts, etc. and determine tube quality. Con- 
sists of standard 12 -pin TV tube socket, four 
feet of cable, octal socket connector, and data 
sheet. 

No. 355 

s 4 5 Q Shpg. Wt. 
T Ib. 

e4ee 
DECADE RESISTANCE KIT 

Here is an Audio Generator with ' 
features generally found only in the ' 
most expensive instruments. Sine 
wave coverage from 20 cycles to 1 
Megacycle -response flat ±1 db 
from 20 cycles to 400 Kc- continu- 
ously variable and step attenuated 

MODEL AG -8 output. Because the output voltage 
is relatively constant over wide fre- 
quency ranges, the AG -8 is ideal for 
running frequency response curves 
in audio circuits. Once set by means Shpg. Wt. 11 lbs. 
of the attenuator, this voltage may 
be relied upon for accuracy within ± 1 db. Instrument features 

MODEL DR -1 

$195ó 
Shpg. Wt. 

4 lbs. 

Twenty 1 `b resistors are decaded 
in 1 ohm steps to provide any 
value between 1 ohm and 99,999 
ohms. Sturdy ceramic switches 
with silver plated contacts insure 
reliable service. Use the Decade 
Resistance in bridge circuits, 
meter multipliers, ca.ibrations, or 
any application requiring a wide 

range of precision resistance values. 

DECADE CONDENSER KIT 
The Heathkit Decade Condenser 
provides a ready source of capacity 
values from 100 mmf to .111 mfd in- 
clusive in capacity steps of 100 mmf. 
Silver plated contacts on husky ce- 
ramic switches, assure positive con- 
tact for each switch position. Preci- 
sion silver mica con- 
densers ±1% accu- 
racy for close 
tolerance 

Iaccurate 
work. 

low impedance 600 ohm output circuit and distortion less ' 
than .4 of 1% from 100 CPS through audible range. 

1 

OCTOBER, 1954 

MODEL DC -1 

$1650 
Shspg. Wt. 

3 lbs. 
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NEW ''eaeet HIGH FIDELITY 

PREAMPLIFIER 
KIT 

Here is the exciting new Heathkit Preamplifier with all of the features 
you Audiophiles have asked for and at a down -to -earth price level. Beautiful satin gold baked enamel finish, striking control knobs and arrangement, attractive custom appearance and entirely functional 
design. 
DESIGN: 
Uses three twin triode tubes in a shock mounted chassis, 2 -12AX7 and 
1- 12AU7. Features tube shielding, plastic sealed color coded capacitors, 
smooth acting controls, good filtering, excellent decoupling, low hum 
and noise level, and all aluminum cabinet. Special balancing control for absolute minimum hum level. Cathode follower, low impedance output circuit for complete installation flexibility. 
SPECIFICATIONS: 
Provides five switch selected inputs, 3 high level, and two low level, 
each with individual level controls -4 position LP, RIAA, AES, and early 78 equalization switch -4 position roll -off switch, 8, 12, 16 with 
one flat position. Separate tone controls, bass 18 db boost and 12 db cut at 50 CPS, treble 15 db boost, and 20 db cut at 15,000 CPS. Power re- 
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wounAlvni CÓÌg Pre- 
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operatlon. me- 

\ 
\J 

o JtQe 9oDV\Y 
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MODEL AT -1 

$295.0 

Shpg. Wt. 16 lbs. 

quirements from Heathkit Williamson Type 
Amplifier power supply 6.3 volts AC at 1 am- 
pere, and 300 volts DC at 10 MA. Over -all 
dimensions 129,"6" wide x 5 "deep x 3 !,43" high. 
APPLICATION: 
The new Heathkit WA -P2 Preamplifier has 
been designed to operate with any of the 
Heathkit Williamson Type Amplifiers and is 
directly interchangeable with the previous 
Model WA -P1 Preamplifier unit. Order your 
kit today and enjoy completely smooth con- 
trol over the operation of your Hi -Fi system. 
Obtain the exact tonal balance of bass and treble with the precise degree 
of equalization you want. Note that the design of the WA -P2 accommo- 
dates the newly established RIAA curve. 

leete,ileit 
AMATEUR 

TRANSMITTER KIT 
The Heathkit AT-1 Transmitter has 
established a high reputation and 
has been enthusiastically accepted 
by hundreds of experienced oper- 
ators as well as beginners. Power in- 
put up to 35 watts for the novice and 
suitable as a standby exciter for your 
higher powered rig later on. 

Model AT -1 can be crystal or 
VFO excited and operates on 80, 40, 
20, 15, 11 and 10 meters. The pre - 
wound coils with the oscillator and 
amplifier are switched simultaneously 

by the rugged band switch. Meter switch 
allows a reading of the final grid and plate 
current on the panel mounted meter. Mod- 
ulator input and VFO power sockets are pro- 
vided as well as a key jack for CW operation. 
Other features include a crystal socket, 
standby switch, key click filter, AC line filter, good shielding and a 52 ohm coaxial output. The 425 volt, 100 milliampere power supply and 5U4 rectifier are more than adequate for the 6AG7 oscillator multiplier and 6L6 amplifier doubler. 

dectafeee 

GRID DIP METER KIT 
The invaluable instrument for Hams, servicemen and experimenters. 
Useful in TV service work, for alignment of traps, filters, IF stages, 
peaking compensation networks, etc. Locates spurious oscillation, 
provides a relative indication of power in transmitter stages. Use it 
for neutralization, locating parasitics, correcting TVI, measuring 
CL and Q of components, and determining RF circuit resonant 
frequencies. The variable meter sensitivity control, headphone 
jack, 500 microampere Simpson meter, cogtinuous frequency cover- 
age from 2 MC to 250 MC. Prewound coil kit and rack included. 
LOW FREQUENCY COILS: 
Low frequency range extended to 355 KC by the use of two ad- 
ditional coils. Complete with dial correlation curves. Set 341 -A 
for GD-1B and set 341 for GD -IA. Shipg. wt. 1 lb. Price $3.00 

MODEL AC -1 A4ó 
Shpg. Wt. 4lbs. 

CoPPCr Vlated cbassis- 
el cabinet - 
eaumin t 

m 
sY o 

OZGGK.Gt Zg iih ae 

NEW aú°i,aná ad 

H EATH K IT 

IVFO KIT 
IThe new Heathkit VFO is 

the perfect companion to the 
Heathkit Model AT -1 Trans - 

Iinitter and it has sufficient out- 
put to drive any multi -stage 
transmitter of modern design. 

IGood mechanical and electrical 
design insures operating sta- bility. Coils are wound on 

Istable, heavy duty, ceramic forms using Litz 
or double cellulose wire coated with Poly- 
styrene cement and baked for humidity pro- 
tection. Variable capacitor of differential 

type construction, especially designed 
for maximum bandspread. Kit is fur- 
nished with a carefully precalibrated scale 
which provides well over two feet of scale length. Smooth acting vernier reduction drive and illuminated dial provides easy tuning and zero beating. 

Power requirements 6.3 volts AC at .45 amperes, and 250 volts DC at 15 mils. Just plug it into the power receptacle provided on Ithe rear of the AT -1 Transmitter. Seven band coverage 160 through 10 meters with 10 volt average RF output. Uses 6AU6 electron coupled Clapp oscillator and 0A2 voltage regulator. - - - - - - - 

build. 

Fterß !th 

oUCOt'er- 6AU6 
e1 

C1aPnPd 

°utunt. ¡Og o0 
oacp2d o\tge 

Aeßulator. 

MODEL VF-1 ' 50 
Shpg. Wt. 7 lbs. 

'qeezdritcr ANTENNA \ IMPEDANCE METER KIT 
MODEL AM -1 

$14s0 
MODEL GD -1 B 

$1950 Shp 
4 

g. Wt. 
lbs. 

ANTENNA COUPLER KIT 
For the Heathkit AT -I Transmitter or any comparable Amateur Trans- 
mitter. Will handle power up to 75 watts at its 52 ohm coaxial input. 
Matches a wide range of antenna impedances with its L type tuning net- 
work and neon indicator. A tapped inductance provides coarse adjustment 
and a transmitting type variable condenser sets it "right on the nose." 
Will operate on the 10 through 80 meter bands. 

I 
Shpg. Wt. 

2 lbs. 

Determine antenna resonance and resista nre. 
transmission line surge impedance, and re- 
ceiver input impedance. Works with one - 

half and one- quarter wave lines, half wave 
and folded dipoles, harmonic mobile and 
beam antennas. Resistance type SWR bridge 
-100 microampere meter -frequency range 
0-150 MC- impedance range 0 -600 ohms. 

BENTON HARBOR 20, 
MICHIGAN 
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Vi LOW PRICED 
H E A T H K I T SINGLE UNIT 

Rugóed, heat single 
Lion. 

duty. con.. 

Williamson Type ' Fidelity 
gt ñddcom 
P° áacrlflés °t 
quality 

AMPLIFIER KIT \OQO 
o6. 

t t 
boa 

6.. '6. 

Here is the newest Heathkit Hi -Fi Amplifier at the lowest price ever quoted for a complete Williamson Type Amplifier 
circuit. The 1V -4 Model has been designed for single chassis construction, and only for the new Chicago Transformer 
Company Model BO-C3 "super range" high fidelity output transformer. This transformer, a new development in the Hi -Fi 
field, is being offered at substantial saving over transformers of comparable quality. It is outstanding in performance 
and on the basis of our tests, we find it equal in every respect to transformers used in the W-2 and W-3 Heathkit series. 

LOW PRICES: 
Through utilization of a single chassis with resultant economy ohtaintvt through elimination of duplicate sheet metal 
fabrication, connecting cables, plugs, sockets, and a new Chicago "super range' output transformer, a 20ó price reduc- 

tion has been made possible without sacrificing kit quality. 

COMPONENTS: 
The new Heathkit W -4 uses the same heavy duty power transformer and choke. It has all of the features of previous 
models including individual jacks and a wire wound control to balance the output tubes -plastic high quality capacitors 
and the exact circuitry previously utilized in Williamson Type Amplifiers. Intermodulation distortion and harmonic 
distortion are both at the same low level as in the W-2 and W-3 models. 

CONSTRUCTION: 
here is the opportunity for even the economy minded Hi -Fi enthusiast to enjoy all of the advantages offered through 
Hi -Fi reproduction of fine recorded music. Simplified step -by -step Construction Manual completely elimìn:ues necessity 
of electronic knowledge or special equipment. Assemble this Amplifier in a few pleasant hours. 

NEW 7"f` eit 20 WATT 

High Fidelity AMPLIFIER KIT 

MODEL A -9B 

355O 
Shpg. Wt. 24 lbs. 

In keeping with the progressive policy 
of the Heath Company, further improve- 
ment has been made in the already fam- 
ous Heathkit High Fidelity 20 Watt 
Amplifier. Additional reserve power has 
been obtained by using a heavier power 
transformer. A new output transformer 
designed and manufactured especially 
for the Heath Company, now provides 
output impedances of 4, 8, 16 and 500 
ohms. The harmonic distortion level will 
not exceed 1% at the rated output. 

FEATURES: 
Outstanding features of the Heathkit 
20 watt Amplifier include frequency 
response of ±1 db from 20 CPS to 20 
KC. Separate (boost and cut) bass and 
treble tone controls. Four switch selected 
input jacks and a special hum balancing 
control. Flexibility is emphasized in the in- 

put circuits and proper equalization for all input devices is incorporated. 

Lowest price 
hoticrcAilmt 

Li 

\\nllümsavcr 
yt 

COMBINATIONS AVAILABLE 

K --iVI with Ç ilirago "super- r:uai. ' uans- 
former only. Single chassis main amplifier 
and power supply. Shipping 

S39 75 weight 28 lbs. Express only 

CO\IBI NATION \V -4 with Chicago 
"super- rarace" transformer only includes 
single chassis main amplifier and power s 

ply wit hWA- P2preamplifier $59.50 kit. ihpg.wt.3q lbs. Express only 

°Wear/44a SIX WATT 

AMPLIFIER KIT 

TUBE LINEUP: 
12AX7 magnetic preamplifier and first audio amplifier. 12AU7 two 
stage amplifier with tone controls. 12AU7 voltage amplifier and phase 
splitter. Two 6L6 push -pull beam power output and 5U4G rectifier. 

The Heathkit Model A -9B is excellent for custom installation and 
is designed for outstanding service at a very reasonable cost. 

7eatlglut 
W I L L I A M S O N T Y P E 

A M P L I F I E R K I T 
Here is the famous kit form Williamson Type high fidelity Amplifier that has de- 
servedly earned highest praise from every strata of Hi-Fi music lovers. Virtually 
distortionless, clean musical reproduction, full range frequency response, and more 
than adequate power reserve. 

OUTPUT TRANSFORMERS: 
This outstanding Williamson Type Hi- Fidelity Amplifier is supplied with the famous 
Acrosound TO -300 output transformer. This quality transformer features the pop- 

ular "ultra -linear" output circuit for clean maximum power level. Separate chassis for amplifier 
and power supply. 

SPECIFICATIONS: 
Frequency response within 1 db from 10 cycles to 100,000 cycles. Harmonic distortion at 5 watt 
output less than .5% between 20 cycles and 20,000 cycles. IM distortion at 5 watts equivalent 
output .5% using 60 and 3,00(1 cycles. Output impedances of 4, S, or 16 ohms. Overall dimensions 
for each unit 7' high x 5' _" wide z 111 long. 
CONSTRUCTION MANUAL: 
This fine kit is supplied with a completely detailed step -by -step Construction Manual and the 
only effort required is the assembly and wiring of the pre -engineered kit. Even the complete 
novice can successfully construct this Amplifier and have fun building it. 

Shpg. Wt. 10 lbs. 

An outstanding value, this econom- 
ically priced 5 watt Amplifier is 
capable of performance expected 
only in much more expensive unit,. 
Only 2 or 3 watts output will ever 
be used in normal home applications 
and Model A -7B will be more than 
adequate for this purpose. 

SPECIFICATIONS: 
Two switch selected inputs are avail- 
able for crystal and ceramic phono 
pickups, tuner, TV audio, tape re- 
corder, and carbon type microphone. 
Model A -7B features separate bass 
and treble tone controls, push -pull 
balanced output stages, output im- 

pedances of 4, 8, and 15 ohms, and extremely wide frequency 
range ±1 db from 20 CPS to 20 KC. Not just a souped up AC- 
DC job. Full wave rectification, transformer operated power 
supply and good filtering, result in exceptionally low hum level. 

MODEL A -7C 
Provides a preamplifier stage and proper compensation for the 
variable reluctance cartridge and low level microphone. $17.50 

COMBINATIONS AVAILABLE: 

VV -3 Amplifier Kit (Includes Main Ampli- 
fier with Acrosound Output Transformer, 
Power Supply and WA -P2 Preamplifier.) 
Shipping weight 37 lbs 
Shipped express only $69.50 
\V -3M Amplifier Kit (Includes Main Am- 
plifier with Aerosound Output Transformer 
and Power Supply.) Shipping $ wA 
weight 29 Ihs. Express only 
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(Less Cabinet) 

Shpg. Wt. 
12 lbs. 

ea COMMUNICATIONS 
RECEIVER KIT 

An excellent example of typical Heath Company ability to produce top quality kit merchandise at 
ridiculously low prices, is the Alt-2 Communications Receiver. Here is a transformer operated all - 
wave receiver with all of the desired features and none of the disadvantages commonly encountered 
in so- called "economy sets." 

Receiver employs high gain miniature tubes and IF transformers, chassis mounted 5' PM 
speaker, headphone jack, slide rule dial with Ham Bands plainly identified, and easy tuning with 
direct planetary drive. Continuous frequency coverage from 551) If' to 35 MC on 4 Bands, with 
electrical bandspread tuning and logging scales. Other features arc RF gain control with AGC on -off 
switch -phone -standby -C1V panel switch -prewound coils in a shielded turret assembly and copper 
plated chassis and shielding. 

Uses 12BEG mixer -oscillator, 13B:16 IF amplifier, 121V6 delcctor -fist audio, 12ÁG beam 
power output, 12BA6 BF'O oscillator, 

and 5Y3 rectifier. .A lettered control plate is pro- 
vided for the cabinet of your choice or you can order 
the optional Heathkit cabinet featuring the full size 
aluminum panel. 

eat' &ct FM TUNER KIT 

MODEL FM -2 

$2250 
Shpg. Wt. 8 lbs. 

Here is an FM Tuner that can 1,e operated 
with your Hi -Fi Amplifier or through the 
"phono" section of the ordinary radio. Com- 
pletely AC operated to eliminate problems 
usually encountered in "economy type" AC- 
D(' tuner circuits. Features S tube circuit with 
soparate mixer and oscillator, 3 double tuned 
Id stages followed by a limiter discriminator 
providing maximum sensitivity and selectivity 
across the full FM frequency band of 88 MC 
to 108 MC. The tuning unit is factory assem- 
bled and adjusted, thus eliminating tedious 
critical "front end" alignment problems. The 
attractive slide rule dial and vernier tuning 
combine to make the Heathkit FM -2 Tuner 
simple to operate. 

RECEIVER CABINETS 
l'roxylin impregnated tabric covered plywood 
cabinet available for BR -2 and Alt-2 receivers. 
Includes :duminum panel, flocked reinforced 
speaker grill and protective rubber feet. 
For BR -2 Receiver, Cabinet 91 -9 
Shipping weight 5 lbs $4.50 
AIt -2 Receiver, cabinet 91 -10 
shipping weight 5 Ibis $4.50 

BROADCAST BAND 

RECEIVER KIT 
The Model 1111-2 Bruudca:t Band Receiver is designed 
especially for the beginner without any sacrifice of 
quality. This receiver features a transformer operated 
power supply, high gain miniature tubes, sharply tuned 
IF transformers, new rod type built -in antenna, and a 
trouble -free planetary tuning system. Exceptional per- 
formance with unusually high sensitivity, good selec- 
tivity, and excellent tone quality from the 5! 2. PM 
chassis mounted speaker. Can be used either as a re- 
ceiver, tuner, or phono amplifier. Ines 12BE6 mixer- 

, oscillator, 12BA6 IF amplifier, 12 AV6 detector, 1216 
beam power output, and 5Y3 rectifier. 

MODEL BR -2 

$ »s0 
(Less Cabinet) 

Shpg. Wt. 10 lbs. 

HEATH COMPANY Benton Harbor 20, Mich. 
\ou0RI,ApIL 

HEATN 

1 

WALNUT 5 -1175 

ORDER BLANK 
TODAY 

TO THE SHIP 
COMPANY 7 VIA 

Parcel Pont 

Express 

Freight 

Best Way 

20 

BENTON 
HARBOR 

-- 
MICHIGAN 

-) - - - - 

(PLEASE PRINT) 
QUANTITY ITEM MODEL NO. PRICE 

Enclosed find ( 

Please ship C.O.D. 
check ( ) money order for 
( ) postage enclosed for pounds. 

On Express orders do not include transportation charges -they will be collected by 
the express agency at time of delivery. 

ON PARCEL POST ORDERS insure postage for weight shown. ORDERS FROM CANADA and APO's must include full remittance. 
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DUAL-PURPOSE 
LIMITLR AMYLII'IER 

By HILTON L. REMLEY 

AUDIO -HIGH FIDELITY 

By limiting audio levels, 

this instrument has many 

uses in broadcasting, rec- 

eiving, and general audio work 

The limiter amplifier. 
Terminal strips permit 
convenient connections. 

Underchassis view of 
limiter amplifier. Unit 
is for rack mounting. 

THE limiter amplifier was built to 
overcome an objectionable trend in 
the television broadcasting indus- 
try. The great majority of televi- 

sion stations appear to be operating 
without limiter amplifiers and an over- 
whelming number of programs seem to 
have the audio level increased by sev- 
eral db for the commercials, which 
makes for annoyance in listening. Just 
as one thinks he has the audio level ad- 
justed for his pleasure, along comes the 
commercial and blasts him out of his 
complacency. It seems useless to appeal 
to the stations -they always say that 
they have to put across the message. 
After putting up with this for some 
time, I finally decided to construct a 
limiter amplifier which would do away 
with this problem on the receiver end. 

The television set I used has the audio 
output fed at 600 ohms to a high- fidelity 
amplifier, which in turn feeds a high - 
fidelity speaker system. Thus, by in- 
serting the limiter between the televi- 
sion set and the power amplifier, it was 
not necessary to add any gain to the 
circuit. Accordingly, it was decided to 
make the limiter a single controlled 
stage, with balanced input and output. 
Use of 6SK7's in the controlled stage 
was decided upon after checking the 
characteristics of available tubes. This 
turned out to be a happy choice, since 
later frequency and distortion measure- 
ments indicated low distortion under 

OCTOBER, 1954 
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of the limiter -amplifier. External power supply is used. 
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// 

ere i the tneiE 

_A!'4 tuner ever made 

THE 

ew craftsmen ci000 
But the Cl 000 is far more than just a tuner- --it's the complete control center 

for your High Fidelity system. Combined in one chassis is a complete preamt 
plifier with four positions of record equalization, flexible tone controls, input 

circuits for your television receiver, tape recorder and phonograph ... plus 

the most sensitive tuner ever offered. 

neu, FM sensitivity: 3'mv for Audio limiting (40 db quieting) 

new AM sensitivity: 1 my for 20 db signal to noise ratio. 

new Separate Oscillatórs and Convertors for FM & AM. 

new Dual AM band width positions: Sharp for DX`ing and 
Broad for High Fidelity 

,few Low noise antenna input for AM. 

7etu Preamplifier circuit featuring grounded cathode feed- 
back equalization. 

new Four position switch for accurate record equalization. 

new Low distortion: Only 0.05% IM at 11/2 volts output. 

Hein Tope recorder output, independent of monitoring level. 

new Semi -Military construction for maximum ruggedness. 

ow All the features you expect in a Craftsmen tuner: Automatic Fre- 

quency Control, flywheel tuning, Cathode follower outputs, sepa- 
rate RF amplifiers for FM & AM and engineering you con trust, 

78 

AT YOUR HIGH FIDELITY DEALER 

OR RADIO PARTS DISTRIBUTOR ... 

For complete information ask for Bulletin #5, 

The Radio Craftsmen, Inc., Dept. G10 
4403 N. Ravenswood Ave., Chicago 40, Illinois 

AUDIO -HIGH FIDELITY 

adverse operating conditions and yet 
provided adequate limiting range. 

Since the limiter was to limit over a 
considerable range, I decided to provide 
exact input tube balance, with some 
rapid system for obtaining such bal- 
ance. Choice of balanced tubes is a help, 
but not the whole answer. I provided 
control of both bias and screen voltages. 
The bias is balanced by 500,000 -ohm po- 
tentiometers in the grid circuits of the 
6SK7's. The screen voltage is adjusted 
by a 250,000 -ohm potentiometer control- 
ling one screen only. Two 6SK7's can be 
so far out of balance that they cannot 
be balanced by this means. Interchang- 
ing tubes or direct replacement of one 
tube will probably overcome this diffi- 
culty. There is a 3- position switch, one 
position of which is used to set the tube 
balance. The 6.3 -volt supply feeds into 
a voltage divider to provide a small 
60- cycle voltage. This is fed through a 
.05 -Itf capacitor to the center of the 
input transformer secondary. This pro- 
vides an in -phase signal on the control 
grids of the 6SK7's. If the two tubes 
have equal amplification with an in- 
phase voltage of equal amplitude at 
each grid, there will be equal but out - 
of -phase voltages on the plates. Thus 
with the switch set on BALANCE, balance 
is exact when the output is zero. To 
balance the 6SK7's, the limiter output 
is connected through another amplifier 
to a volume indicator, while the bias 
and screen controls are adjusted for 
minimum output. The switch also has a 
position which grounds the bias to the 
6SK7's, giving linear amplification with 
no limiting. 

The attack and release time of the 
limiter should receive some considera- 
tion. By use of a dual R -C circuit, at- 
tack time is rapid, while release time is 
prolonged. The parallel R1 -C1 combina- 
tion of 3.3 megohms and 0.1 itf charges 
very quickly; in the order of 0.00006 
second, and discharges in about I ; sec- 
ond. By adding R2 -C2 of 3.3 megohms 
and 0.3 of in series across the R1 -C1 
combination, R2 -C2 will charge slowly; 
in a little less than 1 second, and dis- 
charge even more slowly, in something 
like 2 seconds. Thus on very short dura- 
tion peaks only R1 -C1 will be effective, 
since R2 -C2 does not have time to 
charge, and recovery time is short. On 
continued peaks, however, R2 -C2 
charges, and the recovery time is 
lengthened. This prevents the "thump- 
ing" and "breathing" that occurs on 
some limiters and yet does not "dig a 
hole" in the program as would a quick - 
attack and long -release type limiter. 

By using the 12AT7 amplifier ahead 
of the 6AL5 rectifier we get much more 
rapid attack. Were this stage left out, 
isolation and attack time would both be 
inadequate, resulting in reduced gain 
and increased distortion in the limiter. 
The cathodes of the 6AL5 are biased 
positive with respect to their plates. 
Thus the tube will not conduct until 
the output audio signal, fed through the 
12AT7, exceeds this bias, or limit level. 
Control of both this bias and the 6SK7 
screens is obtained with the OD3 volt- 
age- control tube. The adjustable resis- 
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4Oi Sharper Tuning 
than any other AUTOMATIC TOR 

* Here is EVERYTHING that ANYONE 

could ask for ir_ a ro or! Powarful enough to 

turn any TV antenna ... stirdy construction 

... and a handsome modern design plastic 

cabinet that AUTOMATICALLY turns the 

antenna to any position...AND ACCURACY 

that presents 40%, SHARPER TUNING than 

any other automatic rotor! 

...AND THEY ARE PRE -SOLD to ccnsumers 
in every leading rotor market area with 
saturation TV SPOT ANNOUNCEMENTS! 

Model AR -1 and AR -2 CDR 
automatic ROTOR 

Model AR -2 ...complete AUTOMATIC 

rotor with thrust bearing ... and handsome 

modern design cabinet, uses 4 wire cable 

Model AR -1 ... same as AR -2 without 
thrust bearing 

CORNELL-DUBILIER 
SOU-1-1 PLAINFIELD,N..J. 

OCTOBER, 1954 

Field Tested 
For Years 

(Tiea` 
T rést,e,d 

Pf°ver' 

THE R A D I A R T CORP. 
CLEVELAND 13, OHIO 
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Mr. Serviceman 
check these ; items for... 

Value / 
See your local 

Parts Jobber 

L r/ Ciii"g/t-Wiañ 

gam 

Model BE2 

Eliminates TV 
Alignment Bias 
Batteries. Provides 
voltages recom- 
mended by all TV 
manufacturers. 
Quickly diagnoses 
AGC trouble. 

Passes JHF,rejects 
VHF up co 50 DB 
witho st tuning. 
Eliminates FM, 
Airport, Tari cab 
inte- fe-eace, etc. 

ti ppC»Yrj 

VOLTAGE 
BOOSTER 

Model LB2 

Adds or subtract: 
10 volts line volt 
age with heavy. 
sale toggle switches 
for any TV set. Line 
restored to norma' 
when turned oft. 

PEAK -TO -PEAK Comparison Meier 

' Add peak -te -peak measurements to 
$8.75 your scope far only 

Handy :or servicing gated AGC, gated 
sync seIaratcr, Etc essential fo* color. 

Write fror Additional Information 

SERVICE INSTRUMENTS CO. 
422 So. Deal'born- Chicago 5 

OCTOBER, 1954 
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tor on the voltage- control tube allows 
variation of the limit -level point of the 
6AL5. The point at which limiting be- 
gins may be quickly determined by con- 
necting a vacuum -tube voltmeter from 
the control point to ground. This volt- 
age will be constant up to the point 
where limiting starts, at which time it 
will increase. In the schematic, the bias 

Resistors: 1 -390, I -680, 2- 1,000, 1- 2,000, I- 2,700, 
4- 10,000, 1- 22,000, 1- 24,000, 2- 47,000, 3- 100,000, 
2- 120,000, 2- 510,000, 2 -3.3 megohms, '/ watt. 
Potentiometers: I -500, I- 25,000, I- 250,000, 2- 
500,000. 
Capacitors: (Paper) 4 -.03 µf, 1 -.05 p.f, 1 -0.1 11f, 

1-0.3 µf, 400 volts. (Electrolytic) 1- 10 -20 -20 Itf, 350- 
350-25 volts. 
Miscellaneous: 2- 6SK7 -GT's, I- 12AT7, I- 6AL7 -GT, 
1-0D3, tubes; I -low impedance transformer, 50- to 
600 -ohm primary, 80,000 ohms secondary in two sec- 
tions (UTC A -12); I- crystal -to -line transformer, 
100,000 -ohm primary, 50- to 600 -ohm secondary (UTC 
A -27); I- 3- position switch; 3-4- terminal mounting 
strips; 1-4 x 3 x 17 -inch chassis; tube sockets, hard- 
ware, etc. 

line is seen brought out to a terminal 
so that its voltage may be measured. 
This voltage normally runs about 1.8 
under no- limit conditions. 

No output attenuator was provided, 
although one may be added if necessary. 
Since additional gain will be required 

OUTPUT LEVEL AT IKC=IMW A 

050,L 100 500 IKC 

FREQUENCY 

A -15DB LIMITING, B-NO LIMITING 

IB 

20 

22 

r 24 

-26 

-28 

5K 10K 

LIMITING BEGINS 

GAIN CONTROL-MAX 

LIMIT CONTROL SET TO- 
LIMIT AT -30 DBM INPUT 

-40 -30 -20 -1G 
INPUT LEVEL - DBM 

Graphs of limiter performance. 

behind the limiter, attenuation control 
of the output may be obtained at that 
point. Input -level adjustment should 
just limit lowest average input level 
over an average program. Output ad- 
justment is then made as required for 
the electronic circuits that follow. 

The amplifier is built on a full -width 
standard chassis -4 x 3 x 17 inches. 
The chassis has wings which permit 
mounting it on a standard rack. All 
controls are mounted directly .on the 
chassis. 

The limiter amplifier has a number of 
uses other than for individual user or 
broadcast station. It can be used with 
PA or any audio systems where back- 
ground type of music is required. END 

'SCOPES ARE 

"GOLD MINES" 
... when you know hew 
to use them fully or Intl 

types of service jobs 

. e . AND THIS BOOK 
MAKES IT EASY TO LEARN 

ALL ABOUT THEM! 
No question about it' 'I-he cathode ray 
is the handiest, most useful instrument in 
servicing today. Servicemen who master i 

best jobs -make the m,e.I money -work 'w- 
and are headed for earn i.ipgi r things in tl . 

MODERN OSCILLOSCOPES 
AND THEIR USES 

By Jacob H. Ruiter, Jr. 
of Allen B. DuMont Laboratories, Irc. 

326 oaoes. 370 illustrations. $6 OP: 

=raque 

t the 
-ter - 
ture l 

f/ When, where, why and 
how to use oscilloscopes 

l/ How fo interpret patterns 

if How to handle tough jobs 
easier and faster 

Nose t sci I luscupc won't "stump" you ,then 
you have the clear explanations given by thi- iz mous 
book' It contains no involved ntathernt -no 
puzzling and complicated discussions. Instea, goes 
right to work explaining oscilloscopes iv ... and 
showing you exactly how to use them in rob work 
and on AM FM and TV service work --from. I,.oating 
troubles to handling tough realignment jobs. Each 
operation is carefully explained, including detrn -ìning 
where and how to use the 'scope; making caanec ons, 
adjusting circuit components, setting the cracrots and 
analyzing patterns fast and accurately. AbDut 370 
illustrations including dozens of typical psætern 
photos stake things doubly clear. 

No other type of specific service method tra ping 
can mean so much to you in terms of efficency 
and greater earning power! Send for it today. 
See for yourself how this book can help you - 
before you buy! 

READ IT 10 DAYS ... at our risk! 

IDept. RE -104, RINEHART & CO., Inc. 
232 Madison Ave., New York 16, N.Y. 

I Send MODERN OSCILLOSCOPES AND THEIR 
USES for IO -DAY EXAMINATION. If I decide to 

Ikeep the book, I will then remit $6.00 plus a trw 
cents postage in full payment. If not, I will return 

Ibook postpaid and owe you nothing. 

Name 

I Address 

I City, Zone, State -- I 

Employer's Name & Address I 

I OUTSIDE U. S. A. Price $6.50 cash one,', I 
Alone) hack in 10 days if book is truant, 1, 

L _J 
al 
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SERVICING 
14IGH- 

Fl ELITY EQUIPMENT 

By Joseph Marshall 

THE tracking angle of a cartridge is 
extremely important from a distor- 
tion point of view, particularly 
with symmetrical cartridges like 

the G -E, Audak, and piezoelectric car- 
tridges. The ideal motion is one which 
is exactly at right angles to the faces 
of the two poles, or the planes of the 
crystal. However, since the angle of 
the arm in the groove varies as the 
needle moves from outside to inside, 
of the record, this ideal can be met 
exactly at only one point. The track- 
ing angle is a function of the length 
of the arm and its curve. The angle 
of the arm of changers and manual 
players which come with built -in arms 
can be presumed to be proper-except 
when a new type of cartridge has re- 
placed the original one which came 
with the equipment. 

There is no categorical rule on track- 
ing angles. A good rule -of -thumb check 
is Place a 12 -inch record on the turn- 
table and set the pickup so the needle 
is about halfway between the outer- 
most and innermost grooves. Now sight 
along the edge of the cartridge, the 
needle mount, or the edge of the lever 
to which the needle is attached. Esti- 
mate whether the line formed by this 
edge is more or less tangent to the 
curve of the groove. (See Fig. 1.) If 
it is not tangent, try the same thing on 
both the innermost and the outermost 
grooves. If the tracking is tangential 
or close to it at one of these three 
points, you can safely assume that the 
tracking angle is good. However, if the 
tracking seems to miss the tangent by 
10 degrees or more at every point, it 
would be an excellent idea to check the 
instructions which come with the arm or 
changer to see that the arm is properly 
mounted. 

The simplest measure of correct 
tracking is the so- called overhang of 

82 

Part VIII -Methods of 

checking and measuring 

the tracking angle 

and needle pressure 

the needle. Carefully place the car- 
tridge on the center pin or as close to 
the center as you can. Now observe how 
far past the center of the hole or pin 
the needle is. The proper overhang de- 
pends on the length of the arm. The 
length of any arm is the shortest dis- 
tance from its mounting center to the 
point of the needle. In curved arms, it 
will be the bowstring line on the inside 
of the curve. The following table gives 
the proper overhangs for arms of vari- 
ous lengths: 

Length 
(inches) 

Overhang 
(inches) 

6.5 .64 
7 .60 
7.5 .56 
8 .52 
9 .47 

Unfortunately the differences are 
very slight and rather exact equipment 
is iìeeded for precise measurement. 
However, the overhang is close to ?/a 

- PICKUP 

- - -- = TANGEN11A1 
TRACKING 

ERROR: 3° ON INSIDE; 
4° ON OUTSIDE 

Fig. 1- Tracking of an offset -type arm. 

inch. So, you have a rough rule -of- 
thumb check here -if the overhang is 
around 1/2 inch, it is probably O.K.; 
if less or more, you'd better check 
manufacturer's instructions before go- 
ing further. 

On changers, a change to a new type 
of cartridge often changes the tracking 
angle. This is because the distance 
from mounting centers to needle center 
is not standardized; it is likely to be 
greatest when a crystal pickup has been 
replaced by a magnetic. Check the over- 
hang, and if much greater or less than 
1/2 inch see if the cartridge can be 
moved forward or back enough to pro- 
duce the proper overhang. Unfortu- 
nately, this is not always possible. The 
G -E, for instance, allows no leeway in 
this respect. 

The Pickering comes with a special 
mount, and the cartridge can be posi- 
tioned exactly. Incidentally, if you are 
asked to install a new cartridge, you 
would do well to check the effect on the 
tracking angle the new cartridge would 
produce. If the angle will be badly dis- 
turbed, you may be able to use a car- 
tridge which permits adjustment, or 
one the right size to produce good 
tracking. But if a new cartridge would 
disturb the tracking angle, the custom- 
er will be better off with the old car- 
tridge (even if it is of inferior quality) 
because a poor tracking angle will mul- 
tiply the distortion so severely that 
over -all performance will be much 
poorer. 

Look before you leap! 
Don't jump at conclusions about the 

tracking angle. Keep in mind that opin- 
ions differ. Also, appearances can be 
very deluding. The Ferranti pickup, 
for example, will seem at first glance to 
have a terrible tracking angle. But it 
happens that the element of the Fer- 
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ranti is mounted at an offset of 23° to 
the axis of the arm; so actually the 
angle is very good indeed. 

Needle pressure 
There is an optimum pressure for 

each cartridge, and the manufacturer's 
recommendations should be followed as 
closely as possible. Listed below are 
some of the recommendations (the pres- 
sure is given in grams): 
Cartridge 

Clarkstan RV (78 r.p.m.) 
Pressure 

20 
Clarkstan 204 LP 6 -9 
Clarkstan 204 (78 r.p.m.) 9 -15 
Audak (All) 6 -9 
G -E (78 r.p.m.) 9 -16 
G -E (33 r.p.m.) 6 -8 
G -E Triple Play 6 -8 
Pickering Turnover 4 -6 
Pickering D -120M (78) 13 -16 
Pickering D -140S (33) 6 -8 
Ferranti (fixed in arm) LP 3 
Ferranti (fixed in arm) 78 5 
Fairchild 4 -6 
Titone 6 -9 

Up to a point, the lower the pressure 
the better; but when the pressure is re- 
duced to where the pickup shows any 
tendency to skip or to skate, both rec- 
ord and cartridge may be damaged. 
Many modern arms, even in changers, 
provide a means for varying needle 
pressure. I do not suggest reducing 
pressure below the minimum recom- 
mended by the manufacturer. 

The only satisfactory way to measure 
needle pressure is with a gauge spe- 
cifically designed for the purpose. Sev- 
eral of these are available at modest 
prices and any service technician who 
does considerable phonograph servicing 
should own one. 

Always measure pressure at the level 
the pickup is in when a record is on the 
table, and be sure the needle is free to 
move in the cup of the gauge the small 
distance it will have to move as the 
scale is depressed. As important as the 
static pressure is the pressure devel- 
oped when the needle moves upward or 
downward. If the arm mass is high or 
the vertical bearings have too much 
friction, the pressure with a slight 
vertical displacement -as when the 
needle is pinched in a curve of the 
groove -may change the pressure by as 
much as 200%. 

If it is possible, try moving the 
gauge upward and downward about 1/8 

inch from the reference level and ob- 
serve the reading. The pressure will 
increase as the pickup is raised and de- 
crease as it is dropped. The variation 
should not be more than about 2 grams 
for an LP cartridge with a normal pres- 
sure of 6 to 8 grams. If the variation 
is greater than this (or more than 
25% with other normal pressures) 
examine the vertical bearings of the 
arm, adjust, and lubricate. A touch of 
very light graphite grease or the mer- 
est drop of oil is sufficient; too much 
lubricant attracts and holds dirt and 
increases friction. 

When examining the arm for vertical 

OCTOBER, 1954 

Advanced Electronics 

Engineers 

and 

Physicists 

to conduct classroom 
and laboratory educational 

programs involving 
advanced systems work in 

the fields of radar fire 
control, electronic computers 

and guided missiles. 

Airborne electronics is the field 
where greatest advancements are 
being made, because of military 
emphasis. Developments in these 
highly active areas call for an in- 
creasing number of graduates in 
Electrical Engineering or Physics, 
with instruction experience in 
radar, radar fire control systems. 
electronic computers, and other 
military electronic devices and 
equipment. 

At Hughes Research and De- 
velopment Laboratories in South- 
ern California engineers assigned 
to this program are members of 
the Technical Staff. As training 
engineers they conduct Hughes 
equipment maintenance and oper- 
ation instruction within the Labo- 
ratories for both military person- 
nel and beginning field engineers. 

Prior to assignment, engineers 
participate in a technical training 
program to become familiar with 
latest Hughes equipment. After - 
hours graduate courses under 
Company sponsorship are avail- 
able at nearby universities. 

Scientific and Engineering Staff 

Hughes 
RESEARCH AND 

DEVELOPMENT LABORATORIES 

Culver City, Los Angeles County, California 
Assurance is required that relocation of the applicant will not use disruption of an urgent milit.iry project. 

83 

www.americanradiohistory.com

www.americanradiohistory.com


84 

LkA 

78 -45 -331/3 RPM 

1i 

MODEL AX u 
WEBSTER ELECTRIC 

reaiheride 
CRYSTAL CARTRIDGE 

lAA)-t ciili 

This exceptionally lightweight, two - 
needle crystal cartridge -MODEL AX, 
one of the "Famous Featheride Five" 
-is ideal for fast, easy replacement 
in literally scores of applications. 
NODEL AX comes furnished Tvith two 
needles, removable t wist mechanism, 
terminal lugs and complete installa- 
tion instructions. I t fits any standard 
RMA % -inch mounting in tone arms 
with or without t ist mechanism. 

Write today for full information on 
the MODEL AX. It will give complete 
customer satisfaction -and will build 
sales and profits for you. 

WEBSTER 
RACINE 

ELECTRIC 
WISCONSIN 

"Where Quality is a Respons and Fair Dealing an Obligation" 
WEBSTER ELECTRIC COMPANY, RACINE,WISCONSIN EST.1909 

SPECIFICATIONS DATA 
TYPE Two -needle crystal 
cartridge with twist mechanism 

APPLICATION For 78,45 
and 33V3 rpm use 

OUTPUT (1,000 CPS) 1.25 volts 
at 78 rpm -.85 volts at 
33y3 or 45 rpm 

TRACKING PRESSURE 
7 grams loll speeds) 

CUTOFF FREQUENCY 
5,000 CPS 

NET WEIGHT 13 grams 

NEEDLES One I -mil osmium, 
also one 3 -mil osmium furnished 

"JEWEL- CASE" PACKAGING 
Each MODEL. AX cartridge 
is packed in its oss n 

handsome and useful 
"jewel case" of dear plastic, 

AUDIO -HIGH FIDELITY 

friction, check also the lateral friction. 
This is very difficult to measure, and a 
delicate touch and good judgment are 
necessary. For LP records the lateral 
pressure necessary to move the arm 
across the record should not be much 
more than 2 grams. The arm should 
move with the slightest touch and 
should be perfectly free throughout its 
whole arc. If it is not, or if the needle 
has a tendency to lock in a groove, 
check the lateral bearings. These are 
usually one or more ball bearings. An 
extremely light dab of oil usually will 
set matters right, unless the bearings 
have rusted or the grease has solidified. 
In such cases the bearing should be 
cleaned with penetrating oil or cleaning 
fluid, possibly dressed with a cloth 
lightly dabbed with jeweler's rouge, 
and then repacked with oil or grease, 
as recommended in the manufacturer's 
instructions. 

Finally, the better and freer the arm 
and the lower the pressure, the more 
likely that a significant departure of 
the table from level will produce skat- 
ing or locking. A small mason's level, 
or one of those "string levels," is a most 
useful tool. Level the turntable in both 
planes. It can usually be corrected by 
changing the pressure on the springs 
used under the mounting holes. In 
some instances, it may be necessary to 
level the entire cabinet containing the 
turntable. 

Replacement and repair 
Of the commonly used cartridges, the 

Audak, G -E and Clarkstan permit 
needle changes by the owner or service 
technician. The others must be sent 
to the factory for needle changes. Make 
no attempt to remove the needle or to 
make any adjustment on such car- 
tridges. It is recommended that the 
cartridge be removed from the arm for 
all needle changes. This makes the 
change simpler and insures against 
damage to the arm bearings or the 
cartridge. TO BE CONTINUED 

Ç/ueu 

"Does this sound like the annoying 
squeal you've been noting lately ?" 
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Zeat 
TUBE TESTER 

Soe 

Dv,iietscic 

Nr.cruaC eoad4ceta4cce 

Model 533AP 

Larger, easy -to -read meter scale and a cali- 
brated GM circuit provide increased accuracy in 

testing today's newer tubes. 

This handy new HICKOK portable is a sound 

investment in highest quality electronic test 

equipment -whether for the radio -TV service 

bench, the inspection line or the laboratory. 

FEATURES . 

Exclusive HICKOK Tube Gas Test, Tube 

Noise Test and Future Tube Life Test 

provide for accurate electronic circuit 
balancing. 

New calibrated GM circuit. 

Separate Grid Signal: 2.5 volts AC. 

HICKOK Dynamic Mutual Conductance 
circuits with most accurate tube evalua- 
tion directly in micromhos. 

Bias Fuse prevents accidental damage 
to bias potentiometer. 

Write today for full information on Me 
HICKOK complete line of Dynamic Mutual 
Conductance Tube Testers. 

THE HICKOW: ELECTRICAL INSTRUMENT CO. 

10531 Dupont Avenue Cleveland 8, Ohio 

OCTOBER, 1954 

Technotes 

ZENITH J2026R 
Symptom: Horizontal phase detector 

inoperative. Trace the wire from the 
lead from pin 3 of the Phonevision 
socket through the two 100,000 -ohm 
resistors and the .001 -µf capacitor to 
pin 5 (plate) of the 6W4 -GT damper 
socket that is used as a tie -point for 
this R -C network. The junction point 
is pin 2 of the 6W4 with the .001 -4 
capacitor going to pin 5 to pick up 
the pulse for the horizontal phase 
detector. There is enough leakage be- 
tween pins 2 and 5 of the 6W4 socket 
to cause as much as 10 volts d.c. to 
appear on pin 5 of the 6AL5 phase 
detector. The normal voltage is about 3. 

To remedy this trouble and prevent 
its recurrence, remove the intermediate 
junctions from the 6W4 socket and 
carry them to insulated tie -points in- 
stalled on the chassis for this purpose. 
-Wilbur J. Hantz 

MOTOROLA AUTO SETS . 

The hash choke leads are rather 
long in Motorola auto radios. In time, 
normal vibration will cause the coil 
lead to crystallize and break at the end. 
You can save a lot of call -backs and 
time lost later on if you correct this 
whenever a Motorola is on your bench. 
Cut the leads as short as possible and 
resolder.-Bruce C. Vaughan, Jr. 

HOWL IN HOME -BUILT 630 
A kit type 630 chassis was brought 

in for correction of vertical compression 
and realignment. During alignment, I 
noticed that the set had a bad tend- 
ency to take off, but, as it stabilized 
frequently, I assumed that it was due 
to spurious oscillations. The set seemed 
normal until it was placed in the cab- 
inet, then I happened to jar it. The 
howl that came out was ear -shattering. 
I changed tubes in the audio circuits 
and tuner without success. I changed 
the dual volume control, but the howl 
remained. Just a touch would set it off. 
Removing the 6BA6 audio i.f. tube 
stopped the banshee's wail, so I con- 
centrated on that circuit. I checked 
the transformers, the sockets, and the 
components, used every trick in the 
book, but the howl remained. 

Finally a bright light gleamed, could 
it be the i.f. tuning slugs? Yes, it was. 
A drop of Glyptal cement on all the 
slug stems of the audio i.f. cans com- 
pletely eliminated all vestiges of howl. 
This is a normal factory procedure 
for many manufacturers, but since this 
chassis was home -built it did not incor- 
porate the sealing agent. -H. L. Mat - 
singer 

"To find aed follow 
the better way" r' :1" 

ban, 
atron -world': greatest magi 

n seed mosses of protons hurling 
around its 135'- diameter rcce track at 
almost the speed of light. "Idea ', to 

penetrate deep inb the atomic nucleus, 
where lie secrets of matter and e.ergy. 

With us, the "Amer'can Idea" is. by 
ected effort and applied know -hcw, 
to continue to lead in bringing 

you electrcnic products 
the highest qual?y. 

Conptete line of 
"Full Vision" 
Microphones 

D33 Broadcast 
D -22 Public Address 

Replacement Phonograph 
Cartridges 

INSIST ON AMERICAN FOR QUALITY 

ISend for MEE Catalog 47 

I1teuca&. microphone co. 

* ,. ;F-u I> 

370 South Fair Oaks Ave. - Pasadena, 1, C_lif. 
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Convenient to Buy .. . Convenient to Use . . . 

LYNN b#q /ifçSolderless Terminals 

,,, GÇa,;, 

rD ó l!A_ ó; 

Vari -Board Display 
The clean, modern way to apply terminals 
to wire 
No soldering necessary 
Choice of all popular numbers in handy 
$ Paks 
Plastic service kit contains crimping tool 
and complete selection of terminals for 
on- the -job use 

3 Ways to Buy Supplies of "Refills" 

New $ Pak with life New "100" Pak con- "250" Pak contains 
size terminal illus. tains 100 terminals 250 terminals per 
tration for easy per box at quantity box at volume lot 
identification lot prices prices 

Look for the Convenient Lynn Lightning Display on Your Jobber' 

V 51R 
Display 

s Counter 

VACO PRODUCTS COMPANY 
In Canada: Vaco -Lynn Products Co. ,ltd. 

317 E. Ontario St. 
Chicago 11, Illinois 

LIMAN 

STEVE -EL 
(House of Bargains) 

HAS DONE IT AGAIN! 

TRAIN QUICKLY! OLDEST, BEST 
EQUIPPED SCHOOL of ITS KIND in U.S. 
Come to the Great Shops of Coyne in Chicago. Get 
practical training in opportunity fields- TELEVI- 
SION -RADIO - ELECTRICITY - LLECTRON- 
ICS -vi ,a1 in Defense Program. Prepare now fora bet- 
ter job in Industry or better service rating. 

Approved for Veterans . 

Finance Plan -Enroll now, pay most of tuition later. 
If you need part -time work to help out with living a *- 
penses while at Coyne, we'll help you get it. Special 
tuition plan for men of Draft Age. 

Clip coupon for Big Free Illus- 
trated Book. No salesman will 

call. Act NOW. 
B. Cooke, President A TECHNICAL TRADE 

INSTITUTE CHARTERED 

Established 1099 C !SCHOOL NOT FOR PROFIT 

soo S. Paulina, Chicago 

ELECTRICITY it TELEVISION 
RADIO * REFRIGERATION -/r ELECTRONICS 

FREE BOOK 

I B. w. COOKE, Pres. 
COYNE School 

1 500 S. Paulina St., Chicago 12, III. Dept. 74-81H 
I Send FREE BOOK and full details on 

ELECTRICITY 

Now you can 
own an inter- 
com that has a 

thousand uses 
at a price you 
would normally 
pay for a kit. 

D TELEVISION -RADIO 

NAME 

ADDRESS 

CITY 

86 

FTATE 

This intercom 
comes housed in 
wooden cabinets 
completely wired 
and ready to 
operate. Outfit 
consists of one 
master, one sub 
station and fifty 
feet of two wire 
cable. Ideal for home as baby sitter. 
Perfect for office or factory. Order now 
as quantities are limited. 

YOUR COST 
COMPLETE, $ 1595 
only 

FREE BARGAIN CATALOG WRITE DEPT. RE -10 

STEVE -EL Electronics Corp. 
61 Reade St. New York 7, N. Y. 

TV IN FRINGE AREAS 
Philco has a fringe -area switch in 

some of its TV sets, but most of the 
models do not come equipped with them. 
By lowering the a.g.c. voltage, per- 
formance can be stepped up in those 
sets operating in fringe areas. A 
single -pole, single -throw toggle switch, 
a 220,000 -ohm resistor, and a pin cut 
from an old octal tube are the parts 
used in the modification. 

o 
o 
o PLUG 

'HERE 

SPST SW 

ZIP CORD 

GND TO 

CHASSIS 

Jr 
PIN FROM 

6606 4TH I.F.. OCTAL TUBE 

v I /J VIDEO TEST JACK 

OVIDEO 
VEST 

JACK ¡-1 2-GND 

3-VIDEO 

LAU7 VIDEO DET. 
A-G.C. RECE., IST S.I.F. 

O O 

000 
TOP VIEW - R.F. CHASSIS 

Solder about 18 inches of zip cord 
to the toggle switch. Drill a hole in 
the back cover of the TV set and mount 
the switch. Attach one side of the zip 
cord to ground and the othér side to 
the resistor as in the wiring diagram. 
Solder the other end of the resistor in 
the cutoff tube pin and plug into the 
front hole of the video test jack on the 
r.f. chassis. The ideal value of the 
resistor may differ in your location so 
it is a good idea to try several of dif- 
ferent values. -Bruce C. Vaughan, Jr. 

PREVENT FUTURE TROUBLES 
When an orphan or off -brand set 

comes in for service take a few moments 
to sketch the arrangement of the dial 
cord; draw the tube layout; record 
important voltages and the resistance 
of the oscillator coil. If the tube type 
numbers are fading, use adhesive tape 
and indelible pencil or ink to record 
the numbers on the base. The minutes 
required to take this data may save 
hours when the set comes in for repairs 
in the future. -A. Von Zook 

HUM IN RADIOS 
Sometimes a puzzling case of hum 

occurs in amplifiers and radios that 
have a multisection electrolytic in the 
power supply and first audio cathode 
circuits. Common coupling between the 
capacitor sections transfers some of 
the power supply ripple voltage to the 
audio cathode, causing hum in the out- 
put circuit. 

Capacitor sections that are not usable 
in cathode bypass circuits because of 
common coupling can often be used 
successfully in decoupling circuits if 
the working voltage is sufficiently high. 
-R. P. Anderson END 
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Shut 
it Order Book! 
i spite of frequent increases in plant 
apacity, we have often had to refuse orders 

from set manufacturers for Mallory FP 
Capacitors. If we hadn't, we would not 

have had enough to meet demands from 

servicemen all over the country. That's... 

Proof Positive of 
Mallory Capacitor Dependability 

your door - 
mplaints and loss of time and money that 
backs cause you. Always use Mallory 
acitors on your service jobs. 

e Mallory FP Capacitor Line is complete. 
here is a rating for every set. Mallory FP's 
re the only Fabricated Plate Capacitors on the 
replacement market. And they cost no more 

than ordinary capacitors. 

Always order Mallory Plascaps® for your 
plastic tubular capacitor needs. Improved 
moisture -proofing puts an end to shorts, and 
leads are permanently secured. 

Prove to yourself - as many manufacturers 
and thousands of servicemen have -YOU CAN 

ALWAYS DEPEND ON MALLORY 
CAPACITORS. 

P. R. MALLORY ß CO Inc. 

MALLORY 
CAPACITORS CONTROLS VI3RATORS SWITCHES RESISMDRS 

I ECTIFIERS POWER SUPPLIES FILTERS MERCJRY BATTECIES 

APPROVED PRECISION PRODUCTS 
P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, IyPIANA 
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Fig. 1 -A printed - 
wi7 ing burnout. 

Fig. 2- Measuring leakage with v.t.v.m. 

ISO WATT LAMP 

PRINTED CHASSIS 

Fig. 3 -Setup for 
finding intermittents. 
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Fig. 4- Resist- 
ance of printed 
wiring. 

TECHNIQUES 

FOR 

SERVICING 

PRINTED 

WIRING 
By R. E. RICKETTS* 

Trouble -shooting procedures 

are not difficult 

in new -type circuit wiring, 

but they are different 

I" 

32 

32 

I 

1 

I 

1 

(A1511 

I 
I I 

I* 

I I TEMP-20°C 
CÓNDUGTOR- I. OZ. COPPER 

I PLATING-.0002 SILVER 

;MEASURED AT 500 KC oil 

I I 

I I 

00611)41 

I 

I 

1 

I 1 ( 

I i 1 I 03711 
I 

I I j I 

I I I 1 I 

003n )i I I I// /// 
I I I 1 

.001nI I I ( 1 .006nN., , I A1W 
i 2 3 4 5 6 

LENGTH OF PRINTED WIRING IN INCHES 
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AT LEAST four major radio manu- 
facturers are producing g table- 
model receivers using the 
printed -wiring process. Many 

other companies are adapting printed - 
wiring techniques to their latest re- 
ceivers. This adds up to a new branch 
of servicing that technicians will find 
both interesting and simple. 

Differing mechanically from conven- 
tional wiring, printed wiring has sev- 
eral characteristic major causes of 
trouble: 

1. Leakage resistance between con- 
ductors. 

2. Intermittent solder connections or 
open connections caused by excessive 
heat. 

3. Open printed wiring due to short- 
ed components (burnouts) 

4. High- resistance printed -w i ring 
conductors. 

Some of these terms may sound new, 
but most technicians have made similar 
measurements before; with printed 
wiring they just have to be made more 
carefully. 

Leakage resistance: At some time in 
his career every technician has had a 
burned -out power transformer caused 
by voltage breakdown across the rec- 
tifier tube. Usually this was due to dirt 
or moisture on the socket which caused 
a high resistance path. This leakage 
path became more serious when the 
power- transformer voltage caused a 
current flow across this path, which in 

*Chief Engineer, 
Radio City Products Co. 

Fig. 7- Portion 
of high - fidelity 

amplifier. 

Fig. 8- Dip -sol- 
dered pin -en- 

larged view. 

turn started carbonization of the pheno- 
lic. Eventually a low enough leakage 
path developed to cause a real short 
and a burned -out power transformer. 
The same thing can happen with print- 
ed wiring at lower voltages (Fig. 1), 
only the troubles are not so obvious. 
However, the repair is usually easier. 
By drilling a hole in the leakage path, 
the phenolic is replaced by an air gap 
as the dielectric material. 

You must be able to measure this 
leakage. A v.t.v.m. such as the RCP 
655, sufficiently sensitive to indicate a 
leakage of 1,000 megohms, should be 
used. Fig. 2 shows a v.t.v.m. used to 
measure leakage between an i.f. ampli- 
fier plate lead and a ground or shielded 
area. 

Intermittent solder connections: 
These are nasty things to find, but in- 
dications of such a condition are fairly 
obvious. More than normal heat will 
usually indicate a true intermittent con- 
nection or connections. Put the chassis 
in a cardboard box with two small air 
holes at the top, and use a 150 - 
watt lamp as a heat source in the box 
while the unit is operating (Fig. 3). 
This additional heat will speed up the 
opening of the intermittent connection. 

Fig. 6- Printed -wiring 
cleaning tank. 

RADIO 

Fig. 5- Chassis has embossed wiring. 

SPRING - SUPPORTED 
PERFORATED PLATE 

STOP 

CARBON TETRACHLORIDE 

STDP9 

PCP; 

HEAVY DUTY 
TEST PROD ON 

PRINTED 
WIRING 

I' 
6V D.CCAR 
BATTERY 

ENLARGED VIEW OF 
CARBON CONTACT 

POINTED END Of 
CARBON TOUCHING 

EYELET 

OCTOBER, 1954 

Fig. 9- Soldering 
tool and application. 
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Ready 

NOW! 
completely NEW 

STANCOR -jW 
TRANSFORMER 
REPLACEMENT 

D9[ 

The new 1954 Stancor TV Replace- 
ment Guide and Catalog is a fully 
revised, up -to- the -minute listing of 
accurate transformer replacement 
data. Every recommendation has 
been rechecked against the latest 
information obtainable. 
This Stancor reference lists over 
6800 TV models and chassis of 115 
manufacturers, including hard -to- 
locate information on "private 
label" sets. 
To make your servicing easier, vir- 
tually all flybacks, yokes and power 
transformers listed are exact replace- 
ments. Where an exact replacement 
unit is not available, reference is 
made to the circuit or terminal 
changes required. 

Stancor transform- 
ers are listed in 
Photofact Folders 
and Counterfacts. 

If you haven't received 
your copy, see your 
Stancor distributor, 
or write us directly. 

STANCOR- WILLIAMSON 

ULTRA -LINEAR 
HI -FI amplifier bulletin 479 

Build your own ultra -linear 
hi -fi amplifier using Stancor 
high fidelity output trans- 
former A -8072 ($15.00 net). 
You can also use A -8072 to 
convert your present William- 
son amplifier to ultra -linear 
operation. Bulletin 479, avail- 
able FREE, contains perform- 
ance curves, schematics, parts 
lists, chassis layouts and other 
helpful construction and con- 
version information. 

CHICAGO STANDARD 
TRANSFORMER CORPORATION 
3592 Elston Avenue Chicago 18, Illinois 

EXPORT SALES: Roburn Agencies, Inc., 39 Warren Street, New York 7, N. Y. 

Faster, Easier, more PROFITABLE Operation 

Eliminates 
Small 

Catalogs and 

Loose 

literature 
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Get into the MASTER habit! 
Brings you the p-oduct data of the industry 
in one handy book -all products vital to 
your daily sales and service operations. In 
the customer's home, across the counter or 
on the bench, you'll value the MASTER'S 
thoroughly complete descriptions, specs, illus- 
trations and prises . . . all systematically 
organized in 18 big sections. Over 1300 . 

pages of unabridged catalog data direct from 
the manufacturers. Keeps you abreast of all 
latest hlectronic products. Increase your sales 
and speed -up your buying - the MASTER 
way. 

As $ 1 95 `t your parts 

Low distributor. Publisher's 
As price $6.50. 

OFFICIAL BUYING 

GUIDE OF 

ELECTRONICS -TY- 

RADIO INDUSTRY 

1370 pages 

8" x 11 " -S lbs. 

- Over 8,000 illus. 

lust a few of the 

more than 85,050 

items included: 

Tubes - Transmitters 

Test Equip.- Receivers 

Transformers 

Capacitors- Antennas 

Resistors-Wire 8 Cable 

Coils 8 Relays 

Recording 8 PA 

Hardware 8-Tools 

Get your MASTER now from leading parts distributors or write to: 
United Catalog Publisiers, Inc., 110 Lafayette St., N. Y. 13 
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Open printed wiring: Since the wir- 
ing can be visually examined, open con- 
nections usually can be observed unless 
components cover up the suspected area. 
In that case, use a standard ohmmeter 
to make a continuity test for an open 
conductor. 

High- resistance printed conductors: 
This term implies a printed conductor 
that should have a resistance of from 
1 /10 ohm to 2 ohms but may measure 
from 6 to 300 ohms, causing low filament 
voltage or low plate voltage readings. 
Fig. 4 gives the r.f. resistance per inch 
of various widths of printed -wiring con- 
ductors. High resistance in a printed 
conductor is easily found by checking 
voltage readings, taken with a v.t.v.m. 
at the tube sockets, and comparing 
them with service notes. 

Repairing printed wiring 
There are several types of printed 

circuits. One uses a die -stamped proc- 
ess in which the tubes and a few cir- 
cuit leads are usually on one side of the 
chassis or phenolic plate and the major 
components are on the other. A dull, 
rough finish on the printed wiring in- 
dicates that the circuit leads are hot - 
tinned or solder -plated. 

Use a small pencil iron to replace com- 
ponents on such a unit. There are some 
chassis of this type in service that have 
been treated with a resin or wax to im- 
prove the surface, or leakage resistance. 
If a large soldering iron were used to 
repair this type chassis, the chassis or 
the printed wiring might be blistered. 
Excessive heat increases leakage re- 
sistance on the printed chassis and can 
cause the printed wiring to lift from 
the phenolic base material. Ordinary 
60/40 solder can be used for repairs to 
this chassis. 

Fig. 5 shows a chassis with a dif- 
ferent type printed wiring. This is 
silver- conductor or embossed printed 
wiring. In soldering new components, 
a very small iron must again be used. 
Use solder containing some silver. An 
activated rosin liquid flux may be used, 
or a pure liquid mixture of rosin and 
alcohol. This can be purchased from 
your local drugstore. The ratio is 1 

part rosin to 3 parts alcohol. The flux 
should be stored in a sealed container to 
prevent evaporation. The original bot- 
tle will be adequate if the top is secure 
and airtight. The silver- embossed chas- 
sis can be distinguished from other 
types by examining a conductor or 
shield area where there is no solder. If 
it is a silver- embossed chassis, a gleam- 
ing, silvery surface can be seen. Serv- 
ice notes will usually indicate the type 
printed- wiring chassis with which you 
are dealing. 

Clean working surfaces are helpful 
in soldering any printed chassis. To as- 
sure clean surfaces a simple cleaning 
tank can be constructed, or you can 
get the local tinsmith to solder a can 
as shown in Fig. 6. Put trichloroethy- 
lene or carbon tetrachloride in the 
tank to the level of the dotted lines. 
This is just below the perforated 
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HEAR THE 
Based on the famous Unive.rsity model 
WIC Theater System used so sJccess- 
h.11y and extensively in deluxe sta- 
diumand outdoorthecte- hestallations 

at.ditoriums, exposi-ions, :3ncert 
malls and other important aaplica- 
tiens where only the highest quality 
equipment is acceptaale- University 
enginees now bring you a smaller, 
compact version -the BIC -foe gen- 
eral cpFlication in publ c address 
work. De ELC is the New stand - 
art! ¿or both voice and must, 
inieors and outdoors. The 
BLC is now yours, at 
the ow low price of - 

DIFFERENCE 
MAKE g P.A. 

A HI -FI INSTALLATION 

WITH THE N MODEL 

BLC 
FULL RANGE 

WEATHERPROOF 
COAXIAL 
SPEAKER 

SPECIFICATIONS 
R elpanst TO- 15,000 cps _111 

Power 
Capaciy 25 vats 

mpedance E ohm: 
)ispersicn 120 de greets 
Meur tins 

ISO' adjustaale "1." bkl. 
3insensicns 

221 :" diameter, o" depth 

IOW FIN.1 /MG1 

/WO 
IN R41 

WIMP 

IOW IEO.Ixlw1 

Ask your distributor for a consi c nE 
demarestration, and HEAR THE 

DIFFERENCE! 

Setter Lows: 3ALANCED "CON- 
'RESSION "TYRE FOLDED HORN, 

stating with eight inch throat and 
energized t y tcp q Jollity low fre- 
ceency "woofer'' driver provides 
more lows than other bulky design :. 

Be'terHighs: DRI JE 2 UNIT TWEETER 
wi -h exclusive pateited "reciprc - 
calling flares" wi is angle horn 
transmits more highs with greater 
uniformity . . . high frequency 
response t-at you can hear! 

Write Desk No. S 
Fcr Fall Des_rictire 

Lit ¡rats re 

More 
Efficient: 
DUA_RANCE 

r THEATER TYPE SYS- 
TEM permits uncompro- 

mising design cf the 
"woofer" and "tweeter" sec- 

tions for greaest efficiency. Hear 
it penetrate noise with remark- 

able fidelity and intelligibility. 
tess bisto SEPARATE LOW AND 

HIGH FREQUENCY DRIVER SYSTEMS with 
electrical C ossover reduces intermodulation 
anc acoustic phase distortions :ommon to 
other systems which attempt to use two dif- 
ferent horns on a single diaphragm. 

More Compact: EXCLUSIVE WEATHERPROOF 
DUAL RANGE COAXIAL DESIGN eliminates 
waeted space. Depth of BLC is only 9 "; can 
be rnountec anywhere, even flush with wall 
or ceiling. 

More Depe.idable: EXPERIENCED MECHAN- 
ICAL ENGINEERING AND CAREFUL ELECTRI- 
CAL DESIGN meet the challenge of diversi- 
fiec appli:ation and environmental 
hazirds. Rigged, and conservatively 
rated -you can rely on the BLC. 

LOUDSPEAKERS INC. 
80 SOUTH KEJSICO AIENUE WHITE PLAINS, N. Y. 

OCTOBER, 1954 91 
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' it 
ISERVICEILIBRARY 

ERIE SWITCHES 
are sold exclusively 
through distributors 

Sealed in 
Plastic Bag 

Rugged 
Construction Individually 

Packaged 

Silver Plated 
Contacts 

Minimum 
Size 

All ERIE Switches have heavily silver plated contacts 
and high grade phenolic insulators. They meet ex- 
isting RETMA requirements. The ERIE line consists 
of 25 items, including shorting and non -shorting 
types for a wide field of applications in radio, TV, 
intercommunication, and other electronic equipment. 

ERIE Switches are protected in sealed poly- 
ethylene bags and individual boxes for preservation 
and convenient stocking. Each package contains 
knob and mounting accessories. 

Write for complete catalog. 
ERIE components are stocked by leading electronic distributors everywhere. 

Four y es 

General Purpose 

Single Section 

Multi- Section, 

Lever Action 

ELECTRONICS DISTRIBUTOR DIVISION 

ERIE RESISTOR CORPORATION 
Main Offices: ERIE, PA. 

Factories: ERIE, PA. LONDON, ENGLAND TRENTON, ONTARIO 

Mr- HERE IS LATE INFORMATION IN A 
HANDY FORM FOR RADIO AND TELEVISION 
REPAIRMEN, SERVICEMEN AND STUDENTS 

2 VOLS.$U "A= y I L. 
AUDELS T.V. -RADIO 
SERVICE LIBRARY - 
Highly Endorsed -1001 
Facts -Over 1552 Pages - 
625 Illustrations, Diagrams 
of Parts. Presents Impor- 
tant Subjects of Modern 
Radio, Television, Indus- 
trial Electronics, F.M., Pub- 
lic Address Systems, Auto, 
Marine & Aircraft Radio, 
Phonograph Pick -Fps, etc. 

IT PAYS TO KNOWS 
The Basic Principles - 
Cons t ru ction- Installation - Operation - Repairs - 
Trouble Shooting. Shows 
How to get Sharp, Clear 
T.V. Pictures. Install Aeri- 
als -How to Test. Explains 
Color Systems, Methods of 
Conversion, Terms, etc. In- 
cludes Ultra High Fre- 
quency (U.H.F.) - Valu- 
able for Quick Ready Ref- 

erence & Home Study. Tells How to Solve T.V. 
& Radio Troubles -Answers Your Questions. 

Get this Information for Yourself. 
7 DAY TEST -ASK TO SEE IT! 

INi- MAIL ORDER 
AUDEp Publishers, 49 W. 23 S t. N.Y. ID,NY 
Mml RADIO 
days tree trial. 11 O. K. I will remit $1 in 7 days and $1 monthly 
until $6 is paid. Otherwise I will return them. 

Naine 

Address 

Occupation 

Employed by 
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RE 

THE NEW RADELCO 

ALL -CHANNEL ANTENNA 

eutUr46490fiaova V13 #e6,& 

UNSURPASSED FOR 

FRINGE AND FAR FRINGE 

RECEPTION 

MODEL DN -2 FOR VHF -UHF 

ORDER FROM 

YOUR NEAREST $3A95 
PARTS DEALER LIST 

RADIO 

spring -supported plate in the cleaning 
tank. The chassis to be cleaned is placed 
on the spring- supported plate, and the 
plate and chassis are depressed rapid- 
ly several times into the liquid. Then 
permit the chassis to dry. The stop 
bracket in the cleaning tank will pre- 
vent the chassis from going too far into 
the liquid and avoid coil and capacitor 
damage. A paint brush and a jar of 
carbon tetrachloride can also be used 
for cleaning surfaces to be soldered. 
Cleaning is particularly important 
when pins or eyelets are used to hold 
components. The illustrations so far 
have been of printed chassis with com- 
ponent leads soldered directly to the 
printed wiring. 

Pin -eyelet printed wiring: Fig. 7 
shows a section of a high -fidelity am- 
plifier using pins to support components 
and to interconnect wiring on two sides 
of the phenolic card or chassis. Note 
that the solder has been sweated to the 
pins. 

An enlarged view of a printed wire 
and soldered pin is shown in Fig. 8. It 
is at the junction of the pin and the 
printed wiring that the intermittent 
connections occur. To assure a perma- 
nent solder connection when repairing 
this type of printed chassis, two basic 
conditions are necessary -cleanliness, 
and the proper application of heat and 
solder. 

Cleanliness can be obtained by using 
the cleaning tank, or a paint brush and 
carbon tetrachloride. (Caution -allow 
chassis to dry each time carbon tet is 
used before applying a hot iron.) Sol- 
dering on this type unit requires a spe- 
cial tool. The technician can make such 
a tool with two heavy wires, two bat- 
tery clamps, a 6 -volt supply, and the 
center carbon stack from a flashlight 
cell. Fig. 9 shows the construction and 
application of this tool. One side of the 
battery is clamped to the printed- wiring 
conductor, or contact is made as shown 
in the figure. The carbon is touched to 
the pin, and the solder is held to the 
junction of the pin and the printed wir- 
ing. 

Open printed wiring: "Burnouts" are 
the result of a shorted tube socket or 
mechanical failure. To repair a burn- 
out, tin a piece of copper on both sides 
with a heavy soldering iron, place the 
copper across the burnout, and solder 
by heating the tinned copper. 

High- resistance printed wiring: In a 
few receivers, copper powder is pressed 
or printed on phenolic, then the chassis 
is dipped into hot solder. With this 
type of printed wiring, high- resistance 
printed wiring can be occasionally 
found. A good 20,000- ohms -per -volt 
multimeter, such as the RCP 453C, or a 
v.t.v.m type ohmmeter can be used to 
trouble -shoot this ailment. Copper 
strips can be used to cure the trouble. 

In printed- wiring chassis using pins 
or eyelets, a high- resistance connection 
due to poor wetting in the dip -soldering 
process can also be the cause of a high 
resistance between two points on a con- 
ductor. Again the ohmmeter is used to 
trace the wiring for continuity. END 
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Your CBS- HYTRON 
BUSINESS BUILDERS 

ARE COMING TOO MANY ...TOO FAST ... TO ADVERTISE! 

It would take a dozen ads to tell you all about all of them. Because there 
are so many fine, new CBS- Hytron business builders. And there is so much 
you'll want to know about every one. 

-rRADiO...rELEV1S1ON Crfifiet 
Yl QUALITY SERVICE 

RADIO ...T LiEisM 
Wa Cert j Quality fart, 

Service ..Fai(harp 

TUBES 
o-ed Outdoor Sign 

HERE'S JUST A 
ROUGH IDEA... 

YOU mat 

f. tot- -ornery .. . 

4 modern, color -blended 

Solder Dispa 
and Refills 

COS Repair Sticke 

Philli,s head 
screwdriver 
blade I 

at ... with 
ailored kook 

CTS -RATED 
6/12/25CÚ! 

let. 

olbwgrov.d 
stondord 
screwdriver 

de 

CBS- 
Colortron 
°205" .. . 

odine 
t_lor 

tube 

AND HERE'S ANOTHER RED -HOT ONE! 
New Seventh Edition 

CBS -HYTRON Reference Guide for 
Miniature Electron Tubes 

Bigger, better Seventh Edition of 
this perennial favorite is now ready! 
This CES- Hytron original lists all 
miniatures to date, regardless of 
make. Contains: 329 types, 79 
new. 134 basing diagrams, 27 
'new. Twelve packed pages of data 
you need daily. And it's FREE! 

Get your new Miniature Guide, 
Seventh Edition, and your new 
Business Builders Catalog, Second 
Edition, today. From your CBS - 
Hytron distributor. Or write direct. 
But act now! 

OCTOBER, 1954 

.fn.r.a sehr 

BUT THEY'RE ALL HERE... 
NEW BUSINESS BUILDERS CATALOG, Second Edition, 
gives you the complete, interesting story. A dozen 
pages loaded with dozens of new and older CBS - 
Hytron business builders described in detail. Get your 
free Business Builders Catalog now. Ask your distribu- 
tor ... or write direct. 

CBS- HYTRON 

Business Builders 
CATALOG 

To to Awa 
Cr,ti «..... ....w 

CBS -HYTRON Main Office, Danvers, Mass, 

A Division of Columbia Broadcasting System, Inc. 

A member of the C3S family: CBS Radio CBS Television Columbia Records; Inc. 
CBS Laboratories CBS -Columbia CBS International and CBS- Hytron 
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TEMPERATURE 
COEF. - IST 

2ND 
SIGNIFICANT 

_R\ FIGURES 

\MULTIPLIER \ TOLERANCE 

AXIAL LEAD 
CERAMIC 

5 DOT RADIAL. 
LEAD CERAMIC 

I ST 

2ND 
SIGNIFICANT 

FIGURES 

MULTIPLIER 
TOLERANCE 

3 DOT SYSTEM 

S DOT SYSTEM 
VOLTAGE TOLERANCE 

BR.- 150 
OR -350 MULTIPLIER 
GR -500 
NONE- o S1GNIFICANT.Í2ND 

FIGURES IST-0. 
TEMP 

6 DOT RADIAL COEF. DISC CERAMIC 
LEAD CERAMIC RETMA CODE 

TEMP TOLERANCE 
COEF. MULTIPLIER J 1ST DIGIT ,I e l.- 2ND DIGIT p 

MULTIPLIER 2ND IF1 
TOLERANCE - TEMP 

SIGNIFICANT COEF. 
FIGURES 

STANDOFF 
CERAMIC 

FEED -THRU 
CERAMIC 

I'urr rtes q $pnr in I. lri Co. 

Fig. 1 -JAN and RETMA color codes 
for various ceramic capacitor types. 

more on the 
ceramic 
capacitor Thts amazing azing component 

is found in a multitude 
By JESSE DINES of sizes and shapes 
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Fig. 2- Ceramic capacitor types. 

CAPACITANCE IN lizr.F 

Color 
Signifi- 

cant 
Figure 

Decimal 
Multi - 
plier 

Tolerance 
C =10 µµf 

or less 
C =more 

than 10 µµf 
Temp. Coeff. 
PPM /'C. 

Black 0 1 ±2.0 µµf ±20' o 
Brown 1 10 ±0.1 µµf ±1' (. -30 
Red 2 100 ±2', -80 
Orange 3 1,000 ±2.5e -150 

(RETMA) 
Yellow 4 10,000 -220 
Green 5 - ±0.5 µµf ±5% -330 
Blue 6 - -470 
Violet 7 - -750 
Gray 8 0.01 ±0.25 µµf +30 
White 9 0.1 G ±1.0 µµf ±10% +120 to 1 -750 (RETMA)* 

+500 to 1 330 (JAN) 
Gold - - +100 (JAN) - 

Silver - - Bypass and Coupling only 
(RETMA) 

*General -purpose capacitors These have any nominal temperature coefficient 
within the ranges listed -at the option of the manufacturer. 
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Courtesy dr room; 

WE discussed negative and 
positive temperature coeffi- 
cients of ceramic capacitors 
in May, 1954. Now we turn 

to still another type, the guaranteed 
min ii tz(urz value (GMV) . This term 
means that the capacitance tolerance 
is such that the capacitance will not go 
below its rated value, although within 
reasonable limits, it may go very high. 
For example, a capacitor may have a 
tolerance of 0 to plus 20%, or even 
0 to plus 100%. (Possibly tolerances 
of more than 100% may be found.) 
GMV's are used primarily in decoup- 
ling circuits. Capacitor mai>,ufacturers 
usually only approximate the upper 
tolerance limits, but attempt to make 
the lower limit exact. 

It is not always easy to determine 
which types of capacitors can be re- 
placed with others. I consulted many 
capacitor manufacturers and also re- 
lied on practical knowledge to deter- 
mine the substitutions for various 
types. These are shown in Table I. 

RADIO -ELECTRONICS 
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OVOX 

Fig. 3 -Plate and disc ceramics. 

RADIO 

,artesy Aerovom 

Fig. 4 -Disc and tubular capacitors. 

Courtesy Sprague Electric Co. 

Fig. 5- High -voltage ceramics have various terminal connections. 

Fig. 6- Various stand -off ceramics.. 
Courtcsy derovom 

Cour'exy Cep,ralab a division of GU) he-Union 

Fig. 7- Ceramic trimmer capacitors. 

TABLE 1- CAPACITOR SUBSTITUTIONS 

Original 
Capacitor 

Can be substituted by: 

Paper 
Mica 

(general) 
Mica 

(silver) 
Ceramic 
(general) 

Ceramic 
(GMV) 

Ceramic 
(NPO) 

Ceramic 
(NTC) 

Paper Yes Yes Yes Yes No Yes No 

Mica 
(general) 

No Yes Yes Yes No Yes No 

Mica 
(silver) 

No No Yes No No Yes No 

Ceramic 
(general) 

No Yes Yes Yes No Yes No 

Ceramic 
(GMV) 

No No No* No* Yes Yes No 

Ceramic 
(NPO) 

No No No ** No No Yes No 

Ceramic 
(NTC) 

No No No No No No Yes * ** 

*Can be used if lowest value of substituted capacitor is not less than GMV 
* *Can be used if 1 % or 2 % tolerance. ** *Substitute on y with exact NTC value. 

OCTOBER, 1954 

In certain specific applications some 
capacitors of course can be replaced 
with others, though Table I indicates 
otherwise. For identification purposes, 
Fig. 1 gives the ceramic capacitor 
color codes. 

Unlike paper and mica capacitors, 
ceramics are available in numerous 
forms (Fig. 2) because of their very 
wide applications. 
Plate and disc ceramics: These types 
(Fig. 3) are recommended where space 
is a major factor, because of their 
unusual compactness. Plate and disc 
ceramics may contain more than one 
capacitor within the plate or disc, and 
offer the greatest available capacitance 
per unit volume. They can be produced 
in an extremely wide range of capaci- 
tances, so are widely used for bypassing 
and coupling. In these applications 
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itte -fwf:m-E= 
*Reissue U.S. Pat. No. 23,273 

Are you overlooking the sales potential of the color- designed 
AMPHENOL INLINE antenna? Set owners have their color television 

antenna right now if they buy an AMPHENOL INLINE! 
In terms of present black & white tv set sales, this puts a 

tremendous sales weapon into every dealer's hands. 
Their assurance to customers that there will be no antenna 

replacement when they convert to color can be the important 
inducement to present sales of black & white sets. 

facts on Color TV Reception 
Fidelity color reception demands these antenna characteristics: 

flat antenna gain, no gain or loss greater than ±.75 db within 
1.5 mc below and 0.6 mc above the color sub -carrier. The INLINE 

gain is within this requirement over the color band on every 
channel. Antenna gain must be held down across the FM 

frequencies. The INLINE has been engineered for rejection of FM 
signals, 88 mc to 108 mc. Antenna must have a single forward 

lobe to prevent "scotch plaid" ghosts. All INLINE directivity 
patterns reveal a single forward lobe. 

iiesí ! 

A M E R I C A N P H E N O L I C C O R P O R A T I O N 

Standard Tune 

folded Mode 61 25 me 

reference 60 mc 

Channel 2 [1 25 me 

6s ö3 mc 65 75 mc 

3.58 m< 66 mc 

4.5 

6 mc 

Channel 4 

Gain chart showing ±0.06 db variation over color modu- 
lation band for INLINE, Channel 3 

Gain variation over the color modulation band for each 
VHF channel should not exceed +.75 db; the fallowing 
table gives figures for the INLINE on all channels. 

Channel 
Gain 

Variation /db Channel 
Gain 

Variationfdb 
2 ±0.40 8 ±0.08 
3 ±0.06 9 ±0.04 
4 +0.12 10 +0.03 
5 ±0.27 11 ±0.20 
6 ±0.20 12 ±0.30 
7 ±0.20 13 ±0.30 

Chicago 50, Illinois 
In Canada: AMPHENOL CANADA LIMITED 
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many GMV's and NPO's have relatively 
high capacitance. 
Tubulars: The ceramic tubular is fast 
replacing older -style micas and ordi- 
nary paper tubulars in television re- 
ceivers. Its construction permits opera- 
tion under any high- temperature condi- 
tion normally found in television, radio, 
or automobile receivers. It may be used 
in any circuit, even as TC's in frequen- 
cy- determining circuits. Fig. 4 illus- 
trates the size of the tubular and disc 
ceramic capacitors. 
High -voltage ceramics: High -voltage 
ceramics are commonly used as filter 
capacitors in high -voltage power sup- 
plies for C -R tubes. They are also 
used as transmitter low -power d.c. 
filters in mobile, aircraft, marine, and 
commercial communications equipment, 
but are not intended for use as TC's 
or in resonant circuits. When used in 
television, the terminals are either, or 
a combination of, plain studs, slotted, 
tapped internally, or screw type (Fig. 
5). When replacing such a capacitor, 
make sure the terminals are identical 
to the original ones, to eliminate a 
mounting problem. 
Stand -off ceramics: Stand -off ceram- 
ics are basically tubulars, but some- 
times may be discs, containing a screw 
fixture for mounting them at a con- 
venient point on a chassis, such as near 
a tube socket. A stand -off ceramic may 
consist of two or three capacitors with- 
in the stand -off itself; when this is so, 
it sometimes can supply all the capaci- 
tors necessary for a complete tube 
circuit. Fig. 6 shows various types of 
stand -off ceramics. 
Trimmers: Trimmers may take vari- 
ous shapes and forms as shown in Fig. 
7. They are intended for use where 
stability is of the utmost importance. 
Thus, they are used extensively as the 
variable capacitor in a tuned circuit. 
Examples of their capacitance ranges 
are: 0.5 -3.0 µµf, 1.0 -6.0 µµf, 4.0 -18 µµf, 
10 -110 µµf. Some are NPO's; others 
are special NTC's. 
Feed- through ceramics- Feed -throughs 
are a new type of capacitor (Fig. 8) 
that gives promise of becoming in- 
creasingly important. Presently it is 

Courtesy if 
Fig. 10- U.h.f. subminiature capacitors. 

OCTOBER, 1954 

RADIO 

Courtesy Aerevoa 
Fig 8-Feed-through capacitors. 

Fig. 9- Resistor -capacitor combinations. 
Courtesy Aeroroa 
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IF 

YOU'RE 

INTERESTED 

IN 

HIGH 

FIDELITY... 

then 
YOU'LL WANT 
TO KNOW MORE 

ABOUT THE 

High Fidelity 
RECORD CHANGER 

r-- 
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Mail This Coupon Today 

ROCKBAR CORPORATION, Dpt.MK -16 
215 East 37th Street, New York 16, N. Y. 

Please send me literature describing COLLARD 
High Fidelity RECORD CHANGERS. 

NAME....___._. _ 
ADDRESS........ 

CITY......__. _ W..._.._....... ZONE .........STATE._.___.._....... 

..J 

RADIO 

being used in special military elec- 
tronic gear and some TV equipment. 
Eyelet feed -throughs are relatively 
small and are not screw type. 

The purpose of feed -throughs is to 
bypass unwanted signals, and at the 
same time provide a means of trans- 
mission through sections of a chassis 
or shields that are at ground potential. 
These units are designed for depend- 
able performance under severe mechan- 
ical conditions such as those encoun- 
tered in aircraft, missiles, and auto- 
mobiles. In most cases, feed -throughs 
are manufactured in a wide capacitance 
range (15 µµf to .007 tif). 

Ceramics used in transmitters: Ce- 
ramics are used in transmitters because 
they meet the exacting requirements 
of rigid frequency control. They are 
used extensively for holding oscillator 
frequencies to the close limits obtained 
by crystal control. Such capacitors are 
usually NTC's. 

Hermetically sealed ceramics: These 
capacitors have been developed for 
precision circuitry as found in elec- 
tronic instruments. They are hermet- 
ically sealed to withstand the effects of 
atmospheric . moisture. Also, they will 
withstand vibration and shock normally 
encountered in military electronic 
equipment. These capacitors permit 
capacitance tolerances within -1-1% 
and TC tolerances within ± 10 parts 
per million per degree Centigrade. 

R -C combinations: Mounting small 
wattage resistors coaxially within ce- 
ramic tubular capacitors (Fig. 9) 
provides a method of combining several 
circuit components in a very small 
space. This is useful where either 
series or parallel R -C combinations are 
needed; for example, in cathode bias, 
bypass grid coupling, decoupling net- 
works, and filters. 

U.h.f. subminiature ceramics: The 
Mucon Corporation has developed sub- 
miniature ceramics for use in u.h.f. 
The three types manufactured are 
shown in Fig. 10. This type of capac- 
itor is used in military equipment such 
as walkie- talkies and airborne, as well as 
in commercial equipment such as u.h.f. 
television tuners and hearing aids. 

The two upper capacitors are stand- 
off .0015 -4 500 -volt bypass units. The 
lower capacitor, a .0015 -4 500 -volt unit, 
has low- inductance ribbon leads. 

The higher capacitance values of 
these units are used in coupling, filter, 
and bypass applications; lower values 
are used in tuned circuits and for tem- 
perature compensation. 

Development of the ceramic capacitor 
has made possible the design of more 
stable and sensitive circuits. In turn, 
development of these circuits has called 
for still more capacitor refinement. An 
excellent example of this is in the 
growth of television, especially in the 
case of tuners where the feed -through 
capacitor has largely made possible a 
stable and sensitive tuner. END 

FIRST IN ITS CLASSI 

I/LT1L01WLUS 
LIGHTNING ARRESTER 
The lowest loss of them all For VHF-UHF 
Exclusive patented strain relief lips 

U. S. Pat. Nos. 
2,654.857 
D.159,330 

. D.4664 

0.5 db. loss at 800 mc. 1.4 VSWR at 800 mc. 
For all flat, tubular and opén -wire twin lead. 

ÁT110 (for wall ar window 150 No. sill mounting) list 

(with stainless e 
Na. ÁT1105 steel strap for 

universal mounting) 
wl751ist 

Look to 1FO /or Engineering Leadership 

JFD MFG. CO., Inc., Brooklyn 4, N. Li 
EXPORT DIVISION: 15 MOORE ST., N. Y. CS 

TELEVISION 
Big demand for graduates 

B.S. DEGREE IN 27 MONTHS in radio including 
TV engineering -VHF, UHF, AM and FM. Students 
use over $100,000 worth of equipment including 2 
large commercial type transmitters in new TV lab. 
Intense specialized course includes strong basis in 
mathematics, science and advanced design in 
radio and TV. 
Hundreds of young men each year are earning engi- 
neering degrees in this recognized institution. Start 
any quarter. Many earn a major part of expense 
in this industrial center. Low tuition. Competent in- 
struction. Thorough, intense, practical program. 
Also B.S. DEGREE IN 27 MO. in Aeronautical, 
Chemical, Civil, Electrical and Mechanical Engi- 
neering. G.I. Gov't approved. Enter Dec., March, 
June, Sept. Free catalog. ENROLL NOW. 
INDIANA TECHNICAL COLLEGE 
1710 E. Washington Blvd., Fort Wayne 2, Indiana 

arkay HI -FI AUDIO 
IA" : 

AMPLIFIER 

10 WATT HIGH -FIDELITY 
AMPLIFIER 

With Built -in Pre -Amplifier 
for Magnetic Cartridge, Mike, 
Crystal Ph ono or Rod ioT caner. 
* Frequency response: ± 1 db., 

20 to 20,000 cps. * Wide response bass and treble 
controls 
Speaker Output inductance: 
4, 8. 18 hms * Negative feedback 

* Mum: 70 db below rated Output 
Complete c.itlt tubes 

ModelAlO 21.95 
Write for new 
catalog of the com- 
plete ARKAY line 
of radio. TV. pho- 
nograph and test 
equipment kits. 

arkay 
BE 3.6686 

RADIO KITS, INC. 
120 CEDAR STREET 
NEW YORK 6. N.Y. 

Watch for the 
November Issue of 

RADIO ELECTRONICS 
on Sale Oct. 26 

RADIO -ELECTRONICS 
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PROVED BEST 
on all weather tests 

a 
STEEL PIPE FOR MASTING 

THE FOSRLDD 

PROCESS' 

The Fosbond process 

produces a corro,ion- 

resistant phcsphcte 

coating that lo :ks NE's 

metalescent f Wish to 

the steel pipe. 

why: 
.Y TENNATUBE HAS 
. THESE FEATURES 

SPECIAL 
SPECIAL F 

FULL High 
FULL 11/4" 

FULL 6" Exi 

Metalescent Finish (inside and out) 
osbond Preparatory Coating (inside and out) 
-Strength 16 Gauge Steel Pipe (.065" wall) 
O.D. Steel Pipe 
panded End for Superior Strength - 
Locking Joints 

( THE TEST RESULTS 
TEST 

HUMIDITY TEST 

100°ßo Humidity 
120 F. 

r SPRAY TEST 

%at95'F. 

WEATHER- 
OMETER 

BEST COMPETITIVE MASTING 
NEPCO TENNATUBE OF THE MANY TESTED 

500 Hours 

NO BREAKDOWN 

215 Hours 

NO CHANGE 

300 Hours 

NO CHANGE 

500 HOURS 
VERY POOR 

APPEARANCE 

215 HOURS 
VERY PRONOUNCED 

RUSTING 

300 HOURS 
BEGINNING TO 
DETERIORATE 

NEPCO LINE INSTALLATION ACCESSORIES 
VHF Antennas UHF Antennas Wall Brackets Chimney Mounts 

Banding Clamps Guy Rings Telescoping Masts 

flational Electric products 
RADIO & TELEVISION DEPARTMENT, PITTSBURGH, PA. 

OCTOBER, 1954 

Th e 

NEPCO 
Line 
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We Are Sharing The Success 
YOU helped us build A BIG INVENTORY, we're practically GIVING IT AWAY 

EXPORTERS -SCHOOLS -DEALERS -TECHNICIANS, we are selling everything without limit or 

reserve, some items in thousands, others limited, send your orders in without delay. 

0 0 

gfitcl 9-our it 

Vfiro Super De Luxe TV CHASSIS 
With a #630 SUPER DE LUXE 31 -TUBE TV KIT 

OPERATES 16" TO 24" PICTURE TUBES Engineered in strict adherence to 
the genuine RCA =630 plus added features FULL 4MC BANDWIDTH 
CASCODE TUNER COSINE DEFLECTION YOKE LARGER POWER 
TRANSFORMER KEYED AGC 12" SPEAKER CONDENSERS and 
RESISTORS at rated capacities and tolerances. You receive a COMPLETE SET 
of PARTS and TUBES, everything needed is included (less CRT & wire) . All 
I.F. Coils and Transformers are factory pre- aligned and tuned. You will enjoy 
building it with "LIFE -SIZE easy to follow step -by -step ASSEMBLING IN- 
STRUCTIONS" included with each KIT. 

was ... $119.44 Slashed to *99 99 

ff630 STANDARD TV KIT 

Complete Slashed fo $79.41 
THIS OFFER MAKES TV HISTORY ... never ever 

so low a price, for such high quality . . . Quality 

and improvements in components that will enable 

the finished chassis to operate 10 ", l21.í" and certain 

16" picture tubes ... This STANDARD KIT consists 

of a complete set of parts. similar to those used in 

the famous RCA =630 29 -tube chassis. including all 

tubes, speaker. resistors in correct 5 %. I0°ó. 2O" 

tolerances, the new Cascade Tuner. etc. and the 

Brooks LIFE -SIZE Instructions (less CRT & wire) 

slashed $79.41 
was $93.78 to .7 

Send 20 °0 of deposit with order, 
balance on delivery F.O.B. 

100 

Brooks LIFE -SIZE Edition 

4.630 TV KIT BUILDER SET of INSTRUCTIONS 

BUILDING YOUR OWN =630 TV CHASSIS is 

now simplified with this COMPLETE SET OF 
BUILDING & WIRING INSTRUCTIONS. 

Covers all = 630's, from the RCA 10" SET fo 
the latest SUPER DE LUXE 31 -tube 16" to 24" 

RECEIVER. EVERYTHING AT A GLANCE - 
LAYOUT CHARTS show chassis and compon- 
ents in actual LIFE -SIZE with instructions along- 
side the illustrations. 

INDISPENSABLE for BUILDING. CONVERTING 
or TROUBLE SHOOTING any =630 TV SET. 

was $2.49 
slashed $1.25 

postpaid 

HINTS FOR BETTER PICTURES ON 630TV 

630TV DIAGRAM WITH MODIFICATIONS 

ILLUSTRATED TV CONVERSION MANUAL 

PULSE KEYED AGC CIRCUIT DIAGRAM 

RNA RESISTOR & MICA CODE CHARTS 

was $1.00 
Slashed 50Y e 

postpaid 

THE NEW CASCODE TUNER 
can now be installed in ANY TV set 

"Brooks CASCODE MANUAL" 
with easy to follow step -by -step instructions 

was SOc 
slashed 25 postpaid 

BROOKS RADIO & TV CORP. 
RADIO -ELECTRONICS 
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Of Our Products With YOU 
as a CUSTOMER'S DIVIDEND in the most SENSATIONAL PRICE SLASHING EVER! 
THE #630 TV RECEIVER remains unmatched for quality and performance RCA designed and developed this set quality -wse not price - 
wise The original 10" set retailed at $375.00 Subsequent TV sets serve to prove the sacrifice of quality for price what 
better proof can there be of its superiority than the fact that it is the choice of TV engineers and TV technicians! Herewith we offer you -YOUR BEST 
BUYS IN TV! -All you pay is the price shown Excise taxes have already been paid by us. Names and numbers of manufacturers withheld 
due to price cuts. Catalogs mailed on request. NOW you can own a #630 RECEIVER for less than an ordinary TV SET. 

-- #630 SUPER DELUXE TV CHASSIS ( 
Licensed under RCA patents 

COMPLETE READY TO PLUG IN AND PLAY -Similar in characteristics 
and features to the TV KIT at left Manufactured especially for us by 
Nationally Known Manufacturer No efforts or expense have been 
spared in workmanship or materials, to make this #630 SUPER DELUXE 
TV CHASSIS the Best obtainable for fringe areas, clarity and all- around- 
performance. Customers report reception better than 200 miles. Each 
Set is factory aligned and air -tested All parts carry the RMA three 
month guarantee Our mass volume of business on this CHASSIS 
(numbering thousands of pleased customers) now makes it possible for 
us to reduce the price to 

was $157.91nese CRT) slashed ío$142.27 

A $24.95 RADIO for $6.99 

SUPERHETRODYNE RADIO 

550 to 1600kc 

that fits into a #630 CHASSIS or 
can be wired into any TV SET, 
PHONOGRAPH or AMPLIFIER, 
complete ready to install with tubes 
and instructions in factory sealed 
cartons. 

slashed 
to 

r.-- MOST desirable 5 sizes -ALL RECTANGULAR BRAND NEW in Factory Sealed Cartons - With a Full Year Guarantee 

NATIONALLY KNOWN BRAND 

#630 TV SPECIALS 
Nationally Knooin_N 
Manufacturer 

Licensed under RCA patents 
THE LEADER -MODEL 4``1 for giant screen TV Performance 
90 deflection, operates all 24" or 27" rectangular and 20" round 
picture tubes. The last word in TV achievement Ideal for wall or 
custom- cabinet mounting Detailed technical data mailed on request, 
however with the knowledge that this CHASSIS is a 30 -tube #630 with 
both the Factory's and OUR guarantee, you need not hesitate sending 
your order in now. 

was $262.50 (rasa CRT) slashed to 236.25 
COMPLETE LINE OF #630's, SAME MFR. 

UHF /VHF VHF 
was $249.50 5139.50 MODEL #2 For picture tubes up to 24 ". 

Audio connection for use of external amplifier. 
slashed to 

MODEL #3 Same as #2, but with True 
Fidelity Push -Pull audio amplifier. 

slashed fo 

MODEL #1 For new 900 kinescopes. 
(24" rectangular, 27" and 30 "). 

$224.55 X170.55 
was $259.59 5199.50 

$234.55 $179.55 
was $299.50 S232.50 

slashed to $269.55 1236.25 

was $224.95 S -'9.50 

$202.46 $161.55 
was $209.95 S1 -9.50 

$188.96 x$134.55 

MODEL #4 Similar to #2, with modi- 
fication including area control switch and 
cadmium plated finish instead of nickel. 

slashed to 

MODEL #5 Designed for the utmost in 
Quality at an Economical price. 

slashed to 
(All complete, ready to plug in, CRT not included) 

GUARANTEED PICTURE TUBE 

20" Aluminized 21" Aluminiz d 24/ / Aluminized 24 

was $39.74 was $44.68 was $66.24 

slashed to $35.76 slashed to 39.2 slashed to $59.99 

17 
// 

#17BP4A 

was $29.63 

slashed to $26.66 

27 
/ / 90° 

#27EP4A 
Aluminized 

was $82.57 

slashed to $74.31 

CUSTOM -BUILT CABINETS R #630 AOTHERL TV SETS -from FACTORY to YOU 
5 LEADING STYLES in genuine mahogany or walnut (blond 10% extra) Ready drilled for any #630 TV chassis and cutout for any 16 ", 17 ", ls', 20" 
or 21" picture tube at no extras in price Also supplied with undrilled knob panel for any other TV set EVERYTHING NECESSARY tor an 
easy perfect assembly is included Each cabinet is delivered complete as pictured with mask, safety glass, mounting brackets, backboard, ha_kcup, 
hardware and assembling instructions Each cabinet is shipped in an air cushioned carton from FACTORY to YOU! 

The VOGUE The MANHATTAN The FUTURAMIC The MAYFAIR The TOWN & COUNTRY 
Most Popular Style, Quality, Price Latest sensation in styling Exquisitely modern, with an ele- Patterned after the popular credenza. 
Table Model with tambour roll -in doors gance of simplicity in styling. Available for 't size picture tube:,. 

H-25", W-26", D-22" 

was $39.89 

slashed to $35.91 

was $59.37 

stashed to $53.43 

H -37 ", W -28 ", D- 241/4" 
L'm 

e 
eath mounting for 

12" speaker 

slashed to $19.34 
Also available with joie- 
riot OtrtPPed for in, with 
HI -FI equipment 

slashed to $69.51 

For io ", 17 ", 1p", 20". 21 ". was $109.62 was $98.56 24" or 27° C.R.T,'e 
eC 

slashed to $88.70 slashed to $98.65 

84 Vesey St., Dept. A. New York 7, N. Y. 
OCTOBER, 1954 

Wire, Air Mail or Phone Orders 
for fast delivery. Cortland 7 -2359 
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This SALE is RED HOT We're Bustin' Prices Wide Open 
Stock up now on these fop qualify #630 and other TV PARTS for Kif Building, Replacements, 
Experimenting and for numerous uses on many other makes of TV SETS and Equipment 

COMPLETE PARTS LISTING FOR ALL #630 TV SETS 
Comprises set of parts for the original #630 STANDARD or the SUPER DELUXE. 

Parentheses indicate amounts of parts needed in lots of two or over. 

Slashed 
Was to 

STANDARD CASCODE TUNER, incl. tubes $22.49 $17.97 
ESCUTCHEON PLATE, for tuner .69 .38 
COMPLETE SET OF KNOBS, incl. decals 1.34 .99 
POWER TRANSFORMER, 29.5ma, 2111T6 9.97 9.16 
VERTICAL OUTPUT TRANS. 204'1'2 2.69 2.24 
VERTICAL BLOCKING TRANS. 208T2 1.32 .98 
HORIZONTAL OUTPUT TRANS. 211TI 2.47 1.62 
HORIZONTAL OUTPUT TRANS. 2119'5 3.98 2.97 
FOCUS COIL, 247 ohms. 2021)1 2.29 1.64 
FOCUS COIL, 470 ohms, 202D2 3.42 2.93 
DEFLECTION YOKE, 60° 21111)1 2.97 1.14 
DE'LECTION YOKE, Cosine 70° 206D1 3.98 3.45 
SOUND DISCRIMINATOR TRANS. 203141 .12 .94 
Ist PIX I.F. TRANSFORMER, 202K2 .08 .88 
2nd PIX I.F. TRANSFORMER, 202143 .08 .88 
1st & 2nd SOUND I.F. TRANS.(2) 201K1 ea. .02 .69 
HORIZONTAL DISCRIM. TRANS. 209T8 .49 .98 
FILTER CHOKE. 02 ohms .47 1.15 
CATHODE TRAP COIL. 202K4 .08 .88 
WIDTH CONTROL COIL. keyed AGC 1R4AG .79 .52 
HORIZONTAL LINEARITY COIL. 201R3 .39 .19 
3rd & 4th PIX COILS, 12) 2021,1 ea. .39 .19 
FILAMENT CHOKES, (5) 2114L1 ea. .09 .06 
VIDEO PEAKING COIL, 203L1 .18 .09 
VIDEO PEAKING COIL. 2031.2 .18 .09 
VIDEO PEAKING COILS, (2) 203121 ea. .18 .09 
VIDEO PEAKING COILS, (2) 2031,4 ea. .18 .09 
ION TRAP BEAM BENDER, double 2031)3 .98 .65 
ION TRAP BEAM BENDER, single '203D1 .79 .52 

VARIABLE CONTROLS 
Slashed 

Was to 
PICTURE & SOUND. 10k ohms 1 meg. & sly. 1.14 
VERTICAL & HORIZ. 50k ohms 1 meg. 1.04 
BRIGHTNESS CONTROL. 6111( °limn .44 
HORIZ. CENTERING, wirewaund 20 ohms .57 
HEIGHT CONTROL. 2.5 megub m, .48 
VERTICAL LINEARITY. 5000 ohms .44 
VERTICAL CENTERING. wh,ewnul, 20 ohms .96 
FOCUS CONTROL, eirehmmd, ISnn ohm, .98 
HORIZONTAL DRIVE. 201, nhw- .44 

.96 

.69 
.36 
.39 
.38 
.36 
.69 
.69 
.12 

ELECTROLYTIC CONDENSERS -85° C 
Slashed 

Was to 
1.37 .98 
1.49 .98 
1.49 .69 
1.37 .69 
1.49 .98 
.98 .49 

40/10/80 mfd - 450/450/150 e 
40/40/10 mfd. -450/450/450 e 
80/50 lord - 450/50 e 
40/10/10 mfd. - 450/450/350 v. 
20/80 nail - 450/350 v 

250/1"90 mtd - 10/6 r 

CONVERT ANY TV 
TO A 16" to 24" RECEIVER 

ASSEMBLED KIT FOR THE 630 CHASSIS 
Complete as pictured with other parts 

was $15.98 slashed fo $1217 
UNASSEMBLED KIT 

FOR 
ANY TV CHASSIS 

was $13.98 SLASHED TO $1197 
ILLUSTRATED CONVERSION MANUAL 

SUPPLIED WITH EACH KIT 

Slashed 
Was to 

PUNCHED CHASSIS PAN. cadmium plated $ 4.87 $ 3.96 
630K IT, screws. nuts, t((., crashers 1.69 1.14 
HI VOLTAGE CAGE ASSEMBLY, complete 3.73 2.66 
VOLTAGE DIVIDER SHIELD & COVER 1.79 1.12 
E' FCTROFYTIC COND. SUB-CHASSIS .94 .49 
SOUND DISCRIMINATOR SHIELD .19 .12 
OEFI ECTION YOKE BRACKET .29 .18 
DEFLECTION YOKE MOUNTING HOOD .59 .42 
FOCUS COIL BRACKETS set .49 .27 
CATHODE TRAP COIL SHIELD .39 .19 
CHASSIS MOUNTING BRACKETS set of 4 .44 .22 
BRIGHTNESS & HOLD CONT'L BRACKET .59 .39 
WIDTH CONTROL BRACKET ,I6 .09 
TUNER SHAFT BRACKET .17 .09 
FUSE (.2.E amp.) & HOLDER .24 .18 
HV RECTIFIER, SOCKET ASSEMBLY, sgle .79 .59 
HV RECTIFIER, SOCKET ASSEMBLY, (1111 1.37 .98 
TV 6' LINE CORD. with both plugs .29 .22 
INTERLOCK SAFETY CONNECTOR linput) .17 .09 
COMP. TERMINAL STRIP KIT, set of 30 .98 .69 
AGC BRACKET & SOCKET .39 .19 
MINIATURE WAFER SOCKETS (101 ea. .07 .04 
MINIATURE MOLDED SOCKETS 12) ea. .12 .07 
OCTAL WAFER SOCKETS (131 ea. .07 .04 
CATHODE RAY TUBE SOCKET, i8° leads .39 .22 
HV KINESCOPE LEAD, with clip .39 .22 
AUDIO OUTPUT TRANSFORMER (OHO,) .69 .49 
8" PM SPEAKER, Le;ny alnico #5 magnet 3.97 2.64 
12" PM SPEAKER, heavy alnico #5 magnet 6.94 4.67 

H. V. FILTER CONDENSERS -(Cartwheel) 
Slashed 

Was to 
$ .67 S .10 

.79 .39 

#630 PARTS ,!, COMPLETE SETS 

loko 500 mild 
201i, 500 mini 

Slashed 
Was to 

TV WIRE & SOLDER KIT, for any set $ 1.49 S .98 VIDEO AND I.F. KIT. 19 items 7.84 4.99 VARIABLE CONTROL KIT, 9 control 5.83 3.97 CARBON RESISTOR KIT, 107 resistors 6.98 4.98 
WIREWOUND RESISTOR KIT, 4 resistors 2.31 1.76 BRACKET AND SHIELD KIT. 18 items 8.63 6.44 ELECTROLYTIC CONDENSER KIT, 6 cond. 7.37 4.96 TUBULAR CONDENSER KIT, 38 condensers 4.28 3.63 CERAMIC CONDENSER KIT, 28 condensers 3.37 1.98 MICA CONDENSER KIT. 11 condensers 1.38 .97 TERMINAL STRIP KIT. set of 30 .98 .69 COMPLETE SET OF TUBES, 29 tube. 30.31 24.64 

100 CO 
ASSORTED 

#630 TV BASIC PARTS KITS 
PUNCHED & DRILLED CHASSIS PAN 
BRACKET & SHIELD KIT (18 items) 
VIDEO & I.F. KIT 19 items) 
POWER TRANSFORMER #201T6 
VERTICAL OUTPUT TRANSFORMER 
VERTICAL BLOCKING TRANSFORMER 
FLYBACK TRANSFORMER -21175 
FOCUS COIL, 470 oh--,s _202D2 
COSINE DEFLECTION YOKE 70° 

Including lifesize TV BUILDER INSTRUCTIONS 

was $39.49 

UNIVERSAL 
Fits All 

121/2" to 21" 
picture tubes 

+ 

O 

SLASHED TO 

Picture Tube 
MOUNTING 

$3255 

BRACKETS 

h 

Complete - 
Including band 

that holds 
picture tube. 

L 

was $6.97 SLASHED TO $4.97 

PULSE KEYED AGC KIT 
Finest, most accurate and the easiest Kit to in- 
stall in a #630 or in any other make TV receiver. 
Improves performance, and insures a steady 
picture on all channels. 

COMPLETE SET OF PARTS 
Including 6AU6 tube & Instructions 
was $4.59 SLASHED TO $299 2Q`` Q 

72 OHMS COAXIAL CABLE 
Slashed 

Was to 
100' - hank S 4.84 S 3.99 
500' - spool 22.99 19.46 

1000' - two 500' spool, 43.86 37.96 

/vrv 
Ail are Standard Brands $364 X 4,40.. & desirable Sizes 
$15.00 Value was 54.69 Slashed to 

100 
ASSORTED 1/2 WATT 

1 

RESISTORS was 

Asst. Radio Electrolytic 5- CONDENSERS was 

Assorted TV Electrolytic 5- was 

100 
ASSORTED MICA 

CONDENSERS was 

100- ASSORTED CERAMICS 

CONDENSERS was 

00ASSORTED I WATT - RESISTORS 

100 -ASST. 
PILOT LIGHTS 

"44, 46, 47, & 51 
was 

ASSORTED SOCKETS was $ 79 
1 00 Octal, Loctal & Miniature 53.92 2 

Slashed 
to 

53.97 $288 

$4.74 
$349 

$6.88 $497 

$4.99$372 

$4.99 $372 

was $5.86 $462 

54.83$448 

ASSORTED KNOBS 84 
1 00 SCREW & PUSH -ON was 53 $oe .97 

VOLUME CONTROLS 10- ASSORTED, WITH SWITCH WO5 2 63 
1/4 1/2 I 2 meg. and others 52.94 

VOLUME CONTROLS - ASSORTED, LESS SWITCH W°s 
4 

$1 66 
1/4, 1/2, I, 2 meg. and others $1'9 

BROOKS RADIO &TV CORP., 84VeseySt., Dept.A, NewYork 7, N.Y. COrtland072359 

10 

300 OHM TWIN LEAD -IN 
Slashed 

Was to 
1)10' - hank $ 1.98 R 1.12 
500' - spool 8.91 4.99 

1000' - toco 500' spool, _ 17.82 9.78 

TV CRYSTAL -CLEAR LUCITE MASKS 
Framed in Rich Gold Leaf Finish 

Tube Size Overall Dimensions Was Slashed to 
17" -Rect. 131/2" x 17" $ 5.97....S 4.56 
21"-Rect. 153/4" x 207 /e " 8.84.... 6.92 
24" -Round 201 /2" x 261/4 " 14.65.... 11.84 
27 " -Rect. 211/2" x 27" 15.48.... 12.98 

(Including Set of Rosettes) 

TV PLASTIC OPEN MASKS 
Used in conjunction with safety glass 

Was Slashed to 
$1.87 S .99 

3.36 1.92 
6.74 4.93 
7.23 5.87 

17"-Rect. 141/4" x 171/2" 
21"-Rect. 18" x 22%" 
24"-Rect. 211/4" x 241/4" 
27"-Rect. 21,4" x 27" 

TV SAFETY GLASS IN HANDY SIZES 
Was Slashed fo 

13%" x 161/4" $2.96 $1.79 
157/4" x 201/4" 3.72 2.24 
16" x 22" 4.29 3.89 
17%" x 23%" 5.24 4.12 
223/4" x 25%" 6.47 5.36 
211/2" x 27" 6.98 5.64 
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OVER 100 BARGAINS! 
SELENIUM RECTIFIER 65ma $ .44 
SELENIUM RECTIFIER 75ma .56 
SELENIUM RECTIFIER 100ma .69 
SELENIUM RECTIFIER 150ma .74 
SELENIUM RECTIFIER 300ma 1.28 
SELENIUM RECTIFIER 350ma 1.61 
SELENIUM RECTIFIER 400ma. 1.77 
SELENIUM RECTIFIER 450ma 1.89 
SELENIUM RECTIFIER 500ma 1.98 

4" PM SPEAKER, alnico #5, I oz. magnet 1.12 
5" PM SPEAKER, alnico #t5 1 oz. magnet ...... ._ 1.19 
6" PM SPEAKER, alnico #5 I oz magnet 1.38 
AUDIO OUTPUT TRANSFORMER (50L6) .29 
AUDIO OUTPUT TRANSFORMER (6K6) .49 
AUDIO OUTPUT TRANS. (universal any tube) .79 
VOLUME CONTROL, L/S 1 /4, /z, I or 2 meg. .22 
VOLUME CONTROL, W/S !!a, IV2, I or 2 meg. .42 
VARI- LOOPSTICK ANTENNA .39 
I.F. TRANSFORMER COIL, 456kc .28 
I.F. TRANSFORMER COIL, FM 10.7mc .28 
VARIABLE CONDENSER, 2 gang super .39 
6 -FOOT LINE CORD WITH MOLDED PLUG .14 

SAPPHIRE PHONOGRAPH NEEDLE .49 
PHONO MOTOR 78 rpm, complete with t.t 2.62 
PHONO MOTOR 3 speed, complete with t.t 4.47 
PHONO AMPLIFIER, incl. 3 tubes 4.68 
FAMOUS MAKE CRYSTAL PICKUP 2.42 
CRYSTAL PICKUP, 33, 45 & 78 rpm 3.99 
TOGGLE SWITCH, DPDT ___. _.._......__._...... .39 

100 WATT ELECTRIC SOLDERING IRON 1.74 
I Lb. ROSIN CORE SOLDER 40/60 .78 

TV POWER TRANSFORMER, 250ma 3.98 
TV BACK CUP, for recessing CRT .39 
12 -ASST. TV HANDY BRACKETS all for .95 
12 -ASST. TV COILS all for .59 
TV STATIONARY HV CAGE .79 
TV CORONA BUTTONS .01 
CORONA RINGS. .06 
RCA FLYBACK TRANSFORMER, doubler type 1.17 
GEN. ELECTRIC AGC WIDTH COIL .19 
TV CONVERTER COILS .39 
TV VERTICAL OUTPUT TRANSFORMER 10 to 1 .97 
TV WIRE WOUND RESISTOR 5300 /2 -500 ohms .12 
QUARTER AMP. FUSE _ .02 
TV ELECTROLYTIC SUB CHASSIS _ .17 
TV CONICAL ROOF ANTENNA 2.69 
TV CONICAL ROOF ANTENNA, double 4.88 
TV FLYBACK TRANS. single 1B3_ .__ 2.54 
COAXIAL CABLE, #RG -IIU, 1000 feet 87.50 

TV 90° deflection yokes 5.98 
TV FLYBACK TRANS. for 90° TV Chassis 4.42 
LUCITE TV SUB CHASSIS, for HV section 2.26 
ELECTROLYTIC CONDENSER, 8mfd -450e .22 
TV ELECTROLYTIC CONDENSER 1000 /250mfd .24 
TV PICTURE TUBE BRIGHTENER, complete .99 
TV 500 DEFLECTION YOKES.__ _ .58 
TV FOCUS COILS, 250 ohms .99 

REGENCY $49.95 UHF CONVERTER, Comp. __29.97 
PHILCO $39.95 TV BOOSTER, complete........._ 9.98 
14' PICTURE TUBE, standard brand 14.37 
5 -TUBE TABLE MODEL RADIO, complete - _._.13.89 
TV GENERATOR for TEST PATTERN 39.97 
.¡,630 CHASSIS PAN, with sockets on 5.94 

UHF STRIPS -F, 22, 25, 26, 27, 28, 33, 34, 38 3.99 
UHF STRIPS -F, 39, 40, 41, 45, 46, 48 49, 54_. 3.99 
UHF STRIPS -F, 55, 59, 67, 71, 73, 78 3.99 
UHF STRIPS -K, 17, 24, 34, 39, 45, 48, 57, 73._ 3.99 
UHF STRIPS -Q, 36, 39, 45, 46, 55, 61, 66, 69 3.99 
VHF STRIPS -F, 6, 8, 10, 12 osc. or antenna .49 
VHF STRIPS -Q, 6, 8, 10, 12 osc. or antenna .49 

100 -SMALL PEANUT TUBE CART. I "xl "2' /..._ .79 
100 -LARGE PEANUT TUBE CART. I "x1 "x234" .94 
103-GT TYPE TUBE CART. 11/4 "x1/4 "x33 /8" 1.04 
100 -SMALL G TUBE CART. II /2 "x11 /2 "x41 /2 " 1.29 
I00 -LARGE G TUBE CARTONS 2 "x2 "x5" 1.59 
100 -EXTRA LARGE TUB. CART. 21/4 "x21 /4 "x61 /2" 2.67 

RADIO TUBULAR CONDENSER 25 -600e .12 
RADIO TUBULAR CONDENSER .5 -600v .19 
RADIO TUBULAR CONDENSER 20/20-150v .37 
RADIO TUBULAR CONDENSER 50/30 -150v. .39 
RADIO TUBULAR CONDENSER 16/16- 450v.. .59 
RADIO TUBULAR CONDENSER 40 -450v .64 

Closing ouf excess stock of New Guaran- 
teed Receiving Tubes in Standard Brands: 
I1-15 -.56, 195 -.49, ILE3 -.64, ILD5 -.49, ILB4- 
.39, I T5 -.49, I LC6 -.49, I LH4 -.49, 6AK5 -.69, 
6CS -.52, 6ÁB7 -.54, 6H6 -.39, 6C4 -.52, 6F5 -.39, 
6Q7 -.49, 6J7 -.49, 6A7 -.49, 6A8 -.52, 6SD7 -.49, 
6SF7 -.49, 6SF5 -.45, 6SJ7 -.49, 6AV6 -.54, 6SA7 -.49, 
6856 -.49, 7F8-.49, 7F7 -.49, 7Y4 -.44, 7V7 -.47, 
7E7 -.49, 7A8 -.57, 7A6 -.48, 12AL5 -.49, 12SJ7 -.45, 
I2SK7 -.49, 125A7 -.54, I2SR7 -.42, 12SL7 -.39, 
I2SG7 -.52, 14A7 -.49, 25L6 -.52, 25A6 -.49, 35A5- 
.56, 37 -.07, 39/44 -.07, 43 -.36, I B3 -.74, 5U4 -.49, 
6AT6 -.42, 6A L5 -.44, 6AG5 -.59 6J6 -.59, 6AU6 -.57, 
6ÁC7 -.99, 6SN7 -.72, 6SH7 -.48, 6SK7 -.49, 6J5- 
.36, 6BG6 -1.87, 5V4 -1.19, 6K6 -.59. 

BROOKS RADIO & TV CORP. 
84 Vesey St., Dept. A, New York 7, N. Y. 

RADIO 

AN EFFICIENT 
CW DETECTOR 
By CHARLES ERWIN COHN 

IN most present -day communication 
sets, an ordinary diode detector is 

used for CW reception. The b.f.o. volt- 
age is coupled very loosely through a 
gimmick capacitor. This system has 
two major disadvantages. First, the 
b.f.o. voltage in the diode detector 
generates an a.v.c. voltage even with 
no signal applied. This loss of sensi- 
tivity prevents the use of a.v.c. for 
CW reception. Second, the loose coup- 
ling to the b.f.o. causes a considerable 
reduction in conversion gain in the 
second detector. 

Since CW detection is essentially a 
conversion process, the circuits used in 
superhet conversion could be used. The 
first that comes to mind is the conven- 
tional pentagrid circuit, with the oscil- 
lator section used as the b.f.o. How- 
ever, this circuit cannot be used because 
the oscillating space charge produced 
in the oscillator section induces a volt- 
age on the signal grid, depending on 
the impedance presented to the oscil- 
lator signal. Since the b.f.o. is tuned 
very close to the i.f., the impedance is 
very high. Enough voltage will be 
induced to block the tube. This is the 
same action used in the gated -beam FM 
detector. This effect can be overcome 
by reversing the order of the grids, 
using the first grid for signal and the 
third grid for oscillator injection. This 
is shown in the diagram. 

A separate oscillator must be used. 
But this is no disadvantage, as the 
only extra cost is that of the tube. The 

LAST I.F. AMPL. 50N 
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Schematic diagram of CW detector. 

b.f.o. may be shut off by the switch in 
its plate circuit (under this condition 
the grid leak and capacitor in the first 
grid circuit will detect phone signals). 

Almost any pentagrid tube can be 
used. The connections are shown for 
a 6SA7 (or 6BE6), but a 6A8 may be 
used. If extremely large signals are 
to be handled, the 6L7, which has a 
remote -cutoff first grid, is preferable. 
Phones are shown in the plate circuit 
because this detector will give ample 
headphone output with the usual run of 

New, 300 -page 
Centralab 
Control Guide 
No. 14 

Here's the place 
to look 
when you want service facts 
on any radio or TV cortrol 

At your 
Centralab distributor...$11.50 

Here's the only up -to -date reference 
book that lists all the radio and 
television controls used since 1E27 
by every set manufacturer. Just Kook 
at this partial table of contents: 

Centralab Control catalog pages. 
Popularity listing of stock 
television controls. 
Index of television manufacturers. 
Complete television guide list_ngs. 
Popularity listing of 
stock radio and audio contro -s. 

Index of manufacturers of 
radios and audio equipment. 
Complete radio guide listings. 
Complete audio guide listing.v 
Control replacements listed 
by part number. 
Complete specifications of CHL 
custom controls. 
Cross -references from CRL 
numbers to manufacturers 
numbers, with popularity listing. 
Listing of discontinued 
Centralab part numbers and 
current replacements. 
Cross - reference of control 
manufacturers' part numbers. 
Complete listings on the new 
"Fastatch" Duals and 
"Snap -Tite" Controls. 

We miss our guess, if you don't 
find the Centralab Volume Control 
Guide No. 14 one of the most helpful 
working tools you have - in the 
time it saves you - and in the 
money it saves you. 

Ask your Centralab distributor 
to let you see a copy. See if yott 
don't agree that it's the biggest 
dollar- and -a- half's worth you've .7un 
across in a long, long time. 

Then take advantage of this 
bargain, as a sound investment in 
your business. 

c-4554 
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 You can eliminate "call- backs" and insure customer satisfaction 
by standardizing on Ohmite "Little Devil" composition resistors. 
These tiny units provide an extra margin of safety on your repair 
jobs. For example, they are rated at 70C instead of the usual 40C 
... and they meet all test requirements of MIL- R -11A, including 
salt water immersion and high humidity tests without wax impreg- 
nation. Ohmite "Little Devil" resistors are available in %, 1, and 
2 -watt sizes ( ±5% or ±10 %o tolerance) in all RETMA values. 
Order from your distributor, today. 

l) 

Other Dependable 
OHMITE Products 

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

Be ait e ,,,:rk 

arauú., 
DEPENDABLE RESISTANCE UNITS 

104 

Write for 
Stock 

Catalog 

OHMITE MANUFACTURING CO. 

3646 Howard Street, Skokie, Illinois 
(Suburb of Chicago) 

RADIO 

i.f. signals. If a speaker is desired, 
the headphones can be replaced in the 
circuit with an audio transformer or 
choke for coupling to the output stage. 

This circuit has two important advan- 
tages over the usual diode detector with 
loose b.f.o. coupling. First, the sensi- 
tivity is very much greater. In fact, 
if you rig up this circuit temporarily, 
with a signal generator to grid 3 and 
a short indoor antenna direct to grid 
1, you can get clearly audible signals 
from the local broadcast stations. Such 
extreme sensitivity simplifies receiver 
design by reducing the gain necessary 
in the rest of the receiver. 

The second great advantage of this 
circuit is that it allows a.v.c. to be used 
on CW signals, since the b.f.o. is almost 
completely isolated from the i.f. circuit. 
The a.v.c. should be taken from a sep- 
arate rectifier fed from the plate of the 
last i.f. tube (see diagram). Here a 
1N54 high back -resistance diode is used 
as an a.v.c. rectifier, with the diode 
back resistance serving as the load for 
the circuit. Of course, the b.f.o. cir- 
cuits should be well shielded to prevent 
b.f.o. voltage from getting into the i.f. 
or front -end circuits by stray coupling. 
This can cause blocking of the a.v.c. 
and birdies due to harmonics. END 

Dirty Word 
by Jeanne DeGood 

Ah, dust we are - 
To dust returneth; 

If dust we are, 
It maketh me burneth. 

A dusty chassis 
Cannot be seeneth- 

They leave the chassis 
For me to cleaneth! 

aaabío Tfjírtp =ffíbe Dears 3go 
In Gernsback Publications 

HUGO GERNSBACK 
Founder 

Modern Electrics 1908 
Wireless Association of America 1908 
Electrical Experimenter 1913 
Radio News 1919 
Science & Invention 1920 
Television 1927 
Radio -Craft 1929 
Short -Wave Craft 1930 
Television News 1931 

Some of the larger libraries still have copies of ELEC- 
TRICAL EXPERIMENTER on file for interested 
readers. 

In Ocfober, 1920 Science 
and Invention (formerly 
Electrical Experimented 

Reporting Yacht Races via Radio, by 
Donald McNichol 
Radio Power Transmission, by Samuel 
Cohen 
Simplest Long Wave Receiver, by 
Elliott A. White 
How to Become a Professional Radio 
Man, by Pierre H. Boucheron 
Ship's Radiophone Heard 500 Miles 
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newt 
... SUPER PERFORMANCE 

GUARANTEED TO 

OUTPERFORM 
ANY equivalent type antenna or 

110ÚR MONEY 

and 

LABOR COSTS 

BACK! 

Enough words have been written 
about TV antenna performance. Now, 
see the facts for yourself! Compare any 
of the new PHILCO Super Perform- 
ance TV Antennas with any equivalent 
type on the market. If the new PHILCO 
does not give you the finest picture 
possible, your money back for the 
antenna plus your labor costs up to 
$10.00. Here at last is real guaranteed 
performance! PHILCO TV Antennas 
provide gains up to 15 db in some 
models ... strong signal pickup ... 
high front to back ratio. Powerful 
Conical ... all -aluminum VHF Yagis, 
engineered for quick rigging ... light 
weight. Stacked versions provide top - 
quality fringe area reception. Six UHF 
Yagis cover the entire UHF spectrum. 

GET YOUR "FREE RIDE" WITH PHILCO SEE YOUR PHILCO DISTRIBUTOR ! 

PH I LCO CORPORATION 
ACCESSORY DIVISION 

"A" and Allegheny Ave. Philadelphia 34, Pa. 
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MINIM 

BUY 
QUALITY... 

[11111111m11.111.111._ 

BUY ° 0 

ZZ12L 

THE 

Uses Famous New 

VARI -CON 
ADJUSTABLE 

Twin -Six 

C44 FDLH 

111-4r 

UBT-4 SQ-1 

44 

'INSTA -LOK" Clamp 

CHANNELS 

2 thru 83 

For Higher Gain On The Channels Of Your Choice 

10 seconds assembly and peaking time 

Only antenna with spring dampeners- lessens element breakage 
"Insta -Lok" Clamp, revolutionary new parasitic element support 
for instant, permanent alignment. Locking strength exceeds 
element strength. 

New Mycastyrene insulators. 

Available in 1, 2, 3 & 4 bay models for ultra -fringe or all - 
channel reception. 

?L?lO88 \ yo7O66 
Far superior construc- 

tion. Rugged, foolproof 
-easily installed. 
Parasitic elements sup- 
ported by TRIO's revo- 
lutionary new "Insta- 
Lok" clamps. Low chan- 
nel dipoles supported 
by the strongest conical 
head made. No vibra- 
tion - No element 
shedding. Completely 
pre -assembled. Avail- 
able in single or two 
bay models. 

Three dipoles pro- 
vide exceptionally high 
gain on all VHF chan- 
nels. Exclusive TRIO O 
grid reflector gives im- 
proved performance. 
Extremely rugged yet 
lightweight. Pre- assem- 
bled - simply unfold 
and tighten reflector 
and dipole assemblies. 
Three vertical braces 
on reflector screen for 
increased strength. 
Available in single or 
two bay models. 

Ask To See America's Most Dependable And Beautiful Rotator: 

106 

GRIGGSVILLE, ILLINOIS 

RADIO -ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


THE TRIO 

"ARISTOCRAT" 

Switch and direc- 
rional controls are 
located at top rear 
of case for most con - 
nenient manual oper- 
ation. Lighted dial 
Permits Operation in 
darkened room and 
also indicates when 
rotator is on When 
on, pointer always 
,howl exact position 
of aneenna. 

p/ Only Rotator 
With Two Motors 

V Only Rotator 
With Two -Year 
Guarantee 

The sleek, modern, low silhouette of 

the new TRIO rotator control case 

marks a new high in styling. 

Beauty, here, is more than skin deep since its low 

center of gravity makes it tip -proof ! Note, too, that 

there are NO unsightly control knobs or switches to spoil 

its beauty. These are located at top rear of case - 
where your hand naturally rests in operation of rotator! 

There is no obscuring the easily -read lighted dial. 

Available in either blonde or mahogany, the unit with 
its graceful flowing lines blends perfectly 
with any decor. 

Yes, America's most dependable 
rotator is now America's most 

beautiful as well! 

THE TRIO 

`ARISTOCRAT" 
... CULMINATION OF 
SIX YEARS RESEARCH 
AND PRODUCTION 

OCTOBER, 1954 

%íla«udactu4i«9. eo. 
GRIGGSVILLE, ILLINOIS 
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U.H.F. FREQUENCY METER 
Patent No. 2,681,434 

Harold A. Wheeler, Great Neck, N.Y. 
(assigned to Boonton Radio Corp.) 

Grid -dip meters are useful only to about 300 
mc. At higher frequencies, because the meter 

RFC 
OSE 

cannot be brought close enough to the external 
circuit being tested, readings become erratic. 
This new instrument can make measurements 
even at 1,000 mc. It transmits a signal that is 
reflected by the external circuit. Reflected power 
is maximum when the external circuit and the 
frequency meter are in resonance. 

The diagram shows a triode oscillator such as 
pencil -tube type 5675. A square -wave generator 
modulates the carrier (S in position A). This 
wave is transmitted from loop Ll to the external 
tank. Reflected energy is picked up by loop L2. 
The loops are fixed at right angles to each other 
so that there is negligible coupling between 
them. The carrier is rectified by Dl, and the 
modulation is amplified. The a.f. is rectified by 
D2 and delivered to the meter. Tank circuit L -C 
is tuned until the meter indicates maximum de- 
flection. Then this tank, which is calibrated, 
shows the frequency of the external circuit. 

An a.g.c. feature is used in this circuit. It 
may be a constant -current tube controlled by D3 
to maintain constant input to the oscillator. Grid - 
dip meters cannot use a.g.c. because it would 
eliminate variations in grid current. 

When an external oscillator is measured, the 

LI 

EXTERNAL TANK 

UNDER TEST 

J AUDIO AMPL 

IIL I switch is thrown to position B. This disconnects 
the a.f. modulation and the meter is switched 
into the grid circuit of the oscillator. It also 
grounds the tube plate (through a choke and 
resistor) ; the oscillator then acts as a diode. 
The external oscillations are picked up by Ll 
and fed to the tube. The rectified r.f. is indicat- 
ed on the meter. As before, L -C is tuned for 
maximum reading, whereupon this tank is in 
resonance with the external oscillator. 

^V el.evision 

exv iCint CouYSe 

CM311ß1415toM 1~ 

Ce,F" ' 

tl.K.vara' 

SQUELCH 
Patent No. 2,681,989 

Thomas W. Cunniff, Newark, N.J. 

(assigned to Intl. Tel. & Tel. Corp.) 

Background interference is a serious problem 
when a microphone is used in a noisy location 
such as an engine room or busy factory. It is 
especially noticeable during absence of trans- 
mission, when there is no signal to override it. 
This squelch circuit blocks the amplifier and 
quiets the speaker during such periods. Gain 
is restored when the microphone input exceeds 
a predetermined level. 

Normally the amplifier is blocked by the bat- 

MI 

I 

-31 

AMPL WITH AGC 

8t 

SPKC 

12-1. TRIGGER OCT --1 

I 

R - 
, 

1 - I 

I =+ PEAK HT 1 (LAMPER ------1------ 
tery voltage. Multivibrator V1 -V2 is also 
blocked. When the mike is spoken into, the 
positive peaks of the signal unblock the V1 grid. 
The multivibrator triggers and creates a positive 

V&A TF[ f V/S/aN COURSE 

ri'mefif 644946t, Lamidete, 004 $3 
PRACTICAL, NEW, LARGE 

Here is your complete training in 
television servicing. These new les- 
sons cover every fact, adjustment and repair of every type and make of TV 
receivers. Giant in size, mammoth in 
scope, just like other correspondence 
courses selling for over $150. Our 
amazing offer permits you to obtain 
the course complete for only $3, noth- 
ing else to pay. Easy -to- follow, well 
illustrated lessons on circuits, picture 
faults, adjustments, short cuts, about 
UHF, alignment, antenna problems, 

Ks trouble -shooting, service hints, how to 
use test equipment, and many prac- 
tical sections prepared by leading man- 
ufacturers. Just published. Send trial 
coupon today and use the complete 
TV course at our risk. Satisfaction 
guaranteed. Your price for all lessons 
in large. manual form, complete, post- 
paid, only $3. Send trial -coupon now. 

Compiled by 
M. N. Reitman, 
radio engineer, 
teacher, author, 
& serviceman. 

llost - (Sa - ;\ieded 

1954 
r--- 77s 
TeleviBt0T1 

RADIO & TV Manuals 
Your complete source of all needed 

RADIO and TV diagrams and service 
data. Most amazing values. Still sold at 
pre -Korean prices. Only $2 to $3 per val- 
uate. Every Radio manual contains large 
schematics, all needed alignment farts, 
parts lists, voltage values, trimmers, dial 
stringing, and service hints. Each TV 
manual is a practical treatise on servicing 
a full year's sets, with giant blueprints, 
waveforms, hints. alignment and voltage 
charts, production changes. See coupon 
at right for a complete list of these low - 
priced Supreme service manuals. 

uprezne Publications 
Sold by All Leading Parts Jobbers 
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COVERS EVERYTHING IN TV 
Let theme lessons take you into TV ,err - 

icing the easy way. The very first lesson 
of this sensational course tells how to do 
simple erepairs. You start earning money 
immediately. Second lesson tells you what 
is strong. by just looking at the picture - 
no instruments used. Lesson 4 has 32 large, 
Ott x 11" pages and 28 large illustrations on 
practical antenna installations and improve- 
ments. Another 12 lessons deal with trouble- 
shooting, stagger -tuned alignment, inter- 
ca rrier sets, EDIT converters, use of TV test 
equipment, picture analysis, new circuits. 
TV facts that puzzled you will be iirlickly 
cleared up. Yes, you will find yourself doing 
TV repairs in minutes - instantly finding 
faults or making all needed adjustments. Ex- 
amine this course for 10 days in your son 
home. Look over this collection of material, 
read a fete lessons, apply some of the hints. 

Then decide to keep the lessons at the bargain 
cu -1 of $3 (full price), or return the material. 

NO -RISK TRIAL ORDER COUPON 

SUPREME PUBLICATIONS0760 Balsam Rd., Highland Park, ILL. 

Send TV manuals checked © below and Radio 
manuals at right. Your satisfaction guaranteed 
or your money refunded. 

New Television Servicing Course, complete. ..$3. 
Latest 1954 Television Servicing Manual, only.. $3. 
1953 TV Manual, $3. 1953 UHF Units, $1.50 
1952 Television Manual, $3. 1951 TV, $3. 
1950 Television Manual, $3. 1949 TV, $3. 
1948 TV, $3. 1947 TV & FM, only $2. 

I am enclosing $ Send postpaid. 
Send C.O.D. 1 stn enclosing $ deposit. 

Name: 

I Address: 

Radio Diagram Manuals 
New 1954 Manual. $2.50 
1953 Radio Manual. $2.50 
1952 Radio 

EACH 1951 Diagrams 
1950 Manual 50 
1949 Radio - 

1948 PRICE$2 
1947 ; AT ONLY $ 1941946 2 8 
1941 0 ` 
1940 ° /1 

EACH 1939 á 
1925 -1938 Manual, $2.50 
Master INDEX only 25$ 
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YOUR ELECTRONIC 
EQUIPMENT 

Demands Highly Specialized 

lai 

THE MANUFACTURERS 

AND SERVICE MEN 

WHO SERVE BEST 

AM, 
11111 

WIREMAKER FOR INDUSTRY 
OCTOBER, 19.54 109 
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TSTAfDING for HIGH FIDELITY! 
+5°vEf TUNERS 

and 
'PRE -FAEU RECEIVERS 

AUDIO PRODUCTS CO. 

Each Collins Tuner Kit is complete with 
punched chassis, tubes, power transformer, 
power supply components, hardware, dial 
assembly, tuning eye, knobs, wire, etc., as 
well as the completed sub -assemblies: FM 
tuning units, AM tuning units, IF ampli- 
fiers, etc., where applicable. All sub- 
assemblies wired, tested and aligned at 
the factory make Collins Pre -Fab Kits easy 
to assemble even without technical knowl- 
edge. The end result is a fine, high qual- 
ity, high fidelity instrument at often less 
than half the cost - because you helped 
make it and bought it direct from the 
factory. 

FMF -3 Tuning Unit 
with AFC $18.75 

The best for FM. The most sensitive 
and most selective type of "front end" 
on the market. 6 to 10 microvolts son 
sitivity. Image ratio 500 to 1. 616 
tuned RF stage, 6AG5 converter, 6C4 
oscillator. Permeability tuned, stable 
and drift -free. Chassis plate measures 
61/2 "x41/2 ". In combination with the 
IF -6 amplifier, the highest order of 
sensitivity on FM can be attained. 
Tubes included as well as schematic 
and instructions. Draws 30 ma. Ship- 
ping weight FMF -3: 21/2 lbs. Dial avail- 
able C $3.85. 

$1525 

IF -6 Amplifier $1 915 
e Tubes. Shipping Wet. 3 lbs. 

FOR USERS OF COLLINS TUNERS: 

Receive $5.00 credit toward the new 
FMF -3A front end! Mail us your old 
front end with $13.75 and we will send 
you the new, improved FMF -3A with 
AFC, or, remit the full amount of 
$18.75 and when we receive your old 
unit in return a check will be mailed 
you for $5.00. 

AM -4 Tuning Unit $2450 
Tops in AM superhet performance! A 
3 -gang tuning condenser gives 3 tuned 
stages with high sensitivity and se- 
lectivity. Assembly is completely wired, 
tested and aligned ready for imme- 
diate use. Frequency coverage 5.40 KC 
to 1650 KC at a sensitivity of S micro- 
volts. Tubes 6BA6 RF amplifier; 6BE6 
converter; 6BA6 IF amplifier and 6AT6 
detector.. Draws 30 ma @ 220 volts. 
Mounts on a chassis plate measuring 
4 "x73 /s ". Shipping weight 21/2 lbs. 
Dial available at $3.85. 

M1eMn Co ., 
ePib,M -el. Coll:.., PaWe Ceae 

FM Tuner Kif $55 
with AFC $58.50 

The FM -11 tuner is available in kit form with the 
IF Amplifier mounted in the chassis, wired and 
tested by us. You mount the completed RF Tuning 
Unit and power supply, then after some simple 
wiring, it's oll set to operate. 11 tubes: 6.16 RF 

amp, 6AG5 converter, 6C4 oscillator, 6BA6 lst IF, 

(2) 6AU6 2nd and 3rd IF, (2) 6AU6 limiters, 6ALS 

discriminator, 6AL7 -GT double tuning eye, 5Y3 -GT 
rectifier. Sensitivity 6 to 10 microvolts, less than 
1/2 of 10gó distortion, 20 to 20,000 cycle response 
with 2DB variation. Chassis dimensions: 121/2" 
wide, 8" deep, 7" high. Illustrated manual sup- 
plied. Shipping weight 14 lbs. 

FM /AM Tuner Kit 
$7750 

with AFC $81.00 
The original 15 tube deluxe. FM /AM pre -fab kit 
redesigned on a' smaller chassis. The tuner now 
measures 14" wide by 12" deep by 71/2" high. 
This attractive new front and dial assembly opens 
up new applications where space is at a premium. 
Kit includes everything necessary to put it into 
operation -punched chassis, tubes, wired and 
aligned components, power supply, hardware, etc. 
Kit comprises FMF -3 tuning unit, IF -6 amplifier, 
AMF4`. -AM tuning unit, magic 
eye assembly and complete 
instructions. All tubes included. 
Shipping weight 19 lbs. 

11e' CIlinr Audi. Products Co. Inr. RE -10 
r O. s.. Mr, W..te.ld, N. J. 

I Tel. Wbdteld 34310 

FM Tuner Kit FM /AM Tuner Kit FMF -3 Tunics Unit 
with AFC with AFC with AFC 

I IF -6 Amplifier AM -4 Tuning Unit 

NAME 

ADDRESS --. 
(CITY ................ STATE 

Amount for Kit s- ...... ..See weights, odd shipping cost S-. ..... 

f 44o1 emau,. enclosed $ Check C; Money Order i] 

WHEN YOU THINK OF TUNERS. THINK OF COLLINS AUDIO PRODUCTS 
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square wave. Then V3 conducts. The drop across 
R opposes and overcomes the battery voltage. 
Now V4 also conducts and clamps the amplifier 
grid at ground potential. 

Network R -C is designed for minimum charg- 
ing time, so the squelch goes into action quickly. 

R.F. EQUALIZER 
Patent No. 2,682,037 

Stephen Bobis and Walter R. Lundry, 
Summit, N.J. 

(assigned to Bell Telephone Labs, Inc.) 
Audio lines are often equalized by filters. The 
method described here is also applicable to r.f. 
lines. Each network (Nl, N2, N3) is tuned to 
a different frequency within the desired range. 
This may be in the video -frequency range, for 

N1 N2 14.3 

example. Each network has its own loss con- 
trol to remove peaks or dips in the fre ,uency 
response curve. 

Z1, Z2 are used to flatten the curve at the low 
or high ends, or to compensate for defects in 
the frequency response of Rs or Rt.. 

LOW -VALUE CAPACITOR 
Patent No. 2,677,799 

Harry R. Foster, Lake Valhalla, 
and Elmor E. Crump, W. Caldwell, N.J. 

(Assigned to Ohmega Laboratories) 
Certain compounds of titanium show re- 

markable properties. Their dielectric constant 
is very high, being 1,000 or more. Further- 
more, this value is variable over a wide range, 
and can be controlled by a voltage across it. 
These characteristics were described on page 
92 in the February, 1954, issue. 

-tr 

ÚT WHISKER 

F,t. I 

Previous capacitors of this type hod rela- 
tively large values, because the dielectric con- 
stant is so high. For v.h.f. work, low capaci- 
tance is needed in tank circuits -for example, 
TV sweep generators. This invention fills a 

definite need by disclosing a capacitor with 
a value smaller than 100 µµf. Its construction 
is shown in Fig. 1. 

An insulator holds a block of metal as 
shown. The inner surface of the metal is coat- 
ed with a very thin layer of the high -dielectric 
material. Then the free side of the dielectric 
is painted with a dot of silver. A catwhisker, 
adjusted by the screw, contacts the silver. 

(Continued on page 114) 

RADIO- ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


 

DELCO RADIO CAREFULLY CONTROLS THE MANUFACTURING 
OF ITS SPEAKERS TO ASSURE HIGHEST POSSIBLE QUALITY 

DELCO 
RADIO 

In the audio test booth, the speaker is checked 
for its ability to deliver good listening. In the 

background you can see a small section of the 
speaker production line. 

OCTOBER, 1954 

High quality in the final product can be had only 
through rigid quality control. Take speakers, for 
example. Speaker baskets are formed in our stamping 
department. Special machines wind the voice coils. 
On the assembly line the cones are secured to the voice 
coils and then assembled with the basket. All along the 
line inspectors have been checking and rechecking. 
Then,the speaker is magnetized and goes into a specially 
designed sound booth for a final check. 

This continuing quality control is one important reason 
why Delco Radio replacement parts assure customer 
satisfaction. Made by the world's largest manufacturer 
of auto radios, they are available from your UMS 
Delco Electronic Parts Distributor. 

DISTRIBUTED BY 

ELECTRONIC PARTS 

DISTRIBUTORS 

EVERYWHERE 

DELCO RADIO 
DIVISION OF GENERAL MOTORS CORPORATION, KOKOMO. !NDIANA 

A GENERAL MOTORS PRODUCT A UNITED MOTORS LINE 
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TRANSFORMER 
P.P.6L6'S 25 watt 

PRI 5000 Ohms 
output. Sec. #1 
500 Ohms. Sec. 
#2 600 Ohms. 
Sidetone 15 to 
15,000 cy. flat., 

DUAL 
4.5 170MA $ 1.95 

DUAL 1H 400MA 
4.2H 75MA $2.95 

15H 80MA 385 OHM 5 1.95 
55.95 j 

J 

HtAmoiaco. 11OCt57 BUYS! 
FIL. TRANSFORMER 

PRI. 117V. 60 cycle 

Sec., 
tl 6.4v 12amp. 

.R2 6.4v 10amp. 
1735.v3omp. 
rt45.v3omp. 
55.v3omp. 

#62.5v 1.75jamp. 

$4.95 
SIZE: 59%6 "x 5'16 "x 51/4" H, 

`$1.95 

FILTER UNITS 
'2.95 CL -41 

Phone plug and 
jock JK34 2 

BINDING POST. 
r.v.nts Et 

Feed Bock. Has 
2 RF CHOKES. 
72 OH Powered 
Iron Cores. 

2 METER ANTENNA 

GROUND PLANE 

CT2 66 -AFJ 
144 MC to 

156 MC 

$995 

OIL COND. 

MFD VDC PRICE 

.05 3000 

.05 7500 
.1 4000 
.1 7000 
.1 7500 
.5 2500 

2 x .5 8000 
1 3000 
1 3600 
1 5000 
2 600 
2 1000 
2 3000 
4 1000 
6 600 
7 600 
8 600 
8 1000 

10 600 
10 1500 

51.95 
2.29 
1.29 
1.75 
2.49 
1.75 
1.49 

2.49 
2.95 
4.95 

.49 

.95 
4.95 
1.95 
1.29 
1.39 
1.75 
2.49 
2.49 
4.95 

DUAL 4 -1000 
2x4 600 3.95 

13.5 220 vac. 1.95 
6 330 vac. .95 

PAPER CAN 
MFD VDC PRICE 

250 10 5 .39 
500 12 .49 

1000 3 .69 
1000 15 .95 
1000 25 1.29 
1200 10 .95 
1600 15 1.29 

24000 3 1.49 
117 110 vac. 1.45 

PHOTO -FLASH 
SPECIAL: 

MIO VOC PRICE 

525 450 $9.95 

CHOKE SPECIALS! 

2 -7H. Swinging 550MA 

PLATE TRANS. 
s only 

$995 
PRI. 90 v 

60 ry. 
3 amp. Sec..6400 
v. .1 amp. 63/x 
53/4 x 6'/ H. 

TELEGRAPH 
SOUNDER 

$,95 

Main Line 150 
ohms. Attn. C.A.P. 

1 KW ANT. CHANGEOVER 

RELAY 

110 VAC 

1 
1 60 Cycle 

15 Amp 
2500 Volt 
D. P. D. T. 

$995 

BUTTERFLY CONDENSERS 

TYPE A- 106.330 MC- 
Amenna Type 

TYPE 8- 300.1000 MC- 
Uses 368A5 tube 

TYPE C -300 -1000 MC- A95 Clip for Xtol De 
D- 135 -485 MC 

YOUR 

CHOICE 

MODULATION and DRIVER 

TRANSFORMERS 

$495 for 
Both 

Modulation 
trans. 815 Class 
AB2 56 Watt 
DRIVER, 6SN7 
to Modulator. 

VIBRATOR SUPPLIES 

PE 117C YOUR CHOICE 

input 6 or DC to Sup 4 95 ply Fil. and Plate Power 
Used with BC 659. 

PE 204C 
Input 12V DC. Supply Fil. 
and Plat 

EE99. 
e Supply. Used 

with 

5245 GRAND RIVER 

M EH!u1ioiOTCO R Detroit 8, Michigan 
. Phone TYler 8 -9400 

NOW.. -.PLAY the NEW 
PRE -RECORDED TAPES 
WITH FULL FREQUENCY RANGE 

HIGH FIDELITY 

DYNAMO 
CONVERSION KITS 

20- 15,000 
CYCLES 

al 7.5 "I 

INCREASED 
FIDELITY & 

FREQUENCY 
RANGE 

REDUCED 

HUM and 
DISTORTION 

At last, exciting new High Fidelity per- 
formance from home type tape mecha- 
msms ... record and playback HEADS 
need no longer be a limiting factor in 
frequency response and fidelity. 

DYNAMU 's superb new precision 
and quality will deliver previously un- 
obtainable response to the input of 
your amplifier . .. 20 to 15,000 cycles at 
7.5" ! Play the new pre- recorded tapes 
with full frequency range! 

DYNAMU Conversion Kits contain 
all components to convert your re- 
corder. Complete illustrated step -by- 
step instructions are included for in- 
stallation and electrical changes. 

CONVERSION KITS FOR LEAD- 
ING RECORDERS AVAILABLE .. . 

SEE them, HEAR them, NOW ... . 

Ask your Hi Fi Dealer. 

DYNAMIT MAGNETRONICS CORPORATION 

A Division of The *ice Co., Inc. 
Maico Bldg., Minneapolis, Minn. 
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6AQ5 
6AT6 
6AU6 
6AV6 
6BA6 
6BE6 

RECEIVING TUBES 
BRANDED -INDIVIDUALLY BOXED 

GUARANTEED 6 MONTHS 

.5.50 
.40 
.45 
.40 
.40 
.40 

6C4 5 40 

6SA7GT .. .55 
6SK7GT ... .53 
6SN7GT ... .59 
6V6GT .... 50 

6X4 40 

7A7 ...5.69 
7B6 ... .69 

788 ... .69 

7C5 ... .59 

7E6 ... .39 

7Y4 ... .69 

(Write for types not listed) 

TERMS: 25% with order, balance COD. Orders over 
$15.00 with full remittance, prepaid to you in 
Continental U.S.A. Prices subject to change without 
notice. Minimum order $5.00. 

DORIAN ELECTRONICS CORP. 
89 -39 163rd St., Jamaica 32, N.Y. 

THE UNITED WAY 

OPPORTUNITY ADLETS 
Rates -45c per word (including name, 
address and initials). Minimum ad 10 words. 
Cash must accompany all ads except those 
placed by accredited agencies. Discount, 
10% for 12 consecutive issues. Misleading 
or objectionable ads not accepted. Copy for 
Nov. issue must reach us before Sept. 15, 
1954. 

Radio -Electronics 
25 W. Broadway, New York 7, N. Y. 

SPEAKER REPAIRS ON ALL MAKES. 8" & 12" HI -FI 
speakers for sale. Amprite Speaker Service, 70 Vesey St.. 
New York 7, N.Y. 

ALL MAKES of test equipment repaired, and kits con- 
structed. Send for tree information. Bigelow Eleeti miss, 
Pioneer Road. Beulah Jliehigan. 

TELEVISION FOR EVERYBODY; each tube': put pose 
from Antenna to Picture lithe. /hi theory. 81.511. 
Bursha. 918 Bath, Anti Arbor, 5lichigan. 

SPEAKER ILECONING: Guaranteed workmanship. C.l'-M 
Itecone Co.. 255 Tioaa St., Trenton 9, N.J. 

BEST TELEVISION ANTENNA made $4.95. Derr, 10Th 
Taylor, Vallejo, California. 

DIAGRAMS FOR REPAIRING RADIOS $1.00. Record 
Changers $1.50. Television $2.00. Give Make. Model. 
Diagram Service. 6T2 -RE, Hartford 1, Conn. 

CUSTOM BUILDING ANI) CALIBRATION OF STAND - 
ard kit test equipment. Beath. Eico, etc. Write for price 
list. C. Ducal, holier Beach, Va. 

NOW AT I.9ST. A pocket F -M radin self- contained tunes 
87.5 to 108.5 MC. plans 81.1111 and self- addressed on-clime. 
6666 utile l'ange subminiature, .set 5 :15 kc to loi s ". ters 
plans 50v and self -addressed envelope. lirgiltnets bruall- 
east kit with subminiaritre :Ube, less batteries atol phone, 
85.95 postpaid. U.S. only. 25,i deposit on all C.O .D. 
orders. Ektradio, 040 N. Fair oaks :As e., Pasadena, 
California. 

123 page TOOL CATALOG $1.- EXCELSIOR, 5409 
Tibet. El Paso. Texas. 

TEST EQUI I '\LENT IlEPA I ICED - New utodeln lab 
equipped to handle all makes and types of metals atol 
testers. Free estimates. catalogue available. General 
Elect: nuis Dist. Co.. 100 l'a tie Place, N. Y. 7, N.Y. 

TUISES -TV. RADIO, TRANSMITTING, AND SPECIAL 
PI '141.1 ISE TYPES BOUGHT. SOLD AND EX- 
('HANGED. Send details to B. N. Gensler W2LNI, 136 
Liberty. N. Y. 6, N. Y. 

ALL MAKES OF ELECTRICAL INSTRUMENTS AND 
TESTING equipment repaired. Write for free catalogue 
on new and used instruments at a savings. Ilazeltol In- 
strument Co., 128 Liberty Street, New York, N. Y. 

WRIST RADIO. Amazingly powerful! Plays while 
wearing. flans, kits, complete sets, l'ODE l'ItAI'rICE 
oscillator kit $1110. Iluckert Electronics. Box 7400 -E, 
Washington 4. D.C. 

TELEVISION SETS $19.95 up. Jones Radio, 1115 
Rantber, Pottstown, l'a. 

BUILD YOUR OWN ELECTRONIC ORGAN, OR MINIA- 
TURE electronic brain. Jim Kirk. W6JKX. 1552 Church 
Street, San Francisco 14, California. 

WANTED: AN /APR -4, other "APR. ", "TS -". "IE -". 
ARC -1, ARC -3, ART -13, BC -348, etc. Microwave Equip- 
ment. Everything Surplus. Special tubes. Tec Manuals. 
Lab Quality Equipment, Meters. Fast Action, Fair Treat- 
ment. Top Dollar! Littell, Fairhiils Box 26, Dayton 9. 
Ohio. 

BUY WHOLESALE- 25.000 items -Catalog 25c. Mat- 
thews, 1472 -1'1 Broadway. NYC 36. 

ALUMINUM TUBING, Angle and Channel. Plain and 
Perforated Sheet. Willard Radcliff, Fostoria, Ohio. 

RECORDS- 25 -50% DISCOUNT on guaranteed factory 
fresh LP records: LI' records 69c and up: pre- recorded 
tape. Send 20e for complete LP catalogue. SOUTHWEST 
RECORDS, 4710 Caroline, Houston 4, Texas. 

TELEVISION RECEIVERS $30 UP. W4API. 1420 South 
Randolph, Arlington 4, Virginia. 

TV FM ANTENNAS. ALL TYPES INCLUDING UHF. 
Mounts, accessories. Lowest prices. Wholesale Supply Co.. 
Lunenburg 2, Mass. 

RADIO -ELECTRONICS 
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Just for Examining COYNE'S New 5- Volume Set 

Yes, you get this big, new 1954 book, "150 Radio - 
Televisior- Picture Patterns and Diagrams 
Explained ", absolutely FREE! Just off the 
press! Gives complete 11x22" Schematic Dia- 
grams on leading models Radio and Television 
Sets. Easy -to -read, large 8 %2x11" pages, with full instructions 
on how to read and use the diagrams. A "must" in every 
Radio and Television service -man's repair kit. You get this 
valuable book as a FREE Gift for asking to see Coyne's great 
new 6 -bock set, "Applied Practical Radio -Television "! 

Af Last! Money -Making "Know -How" 
on Transistors, Color TV and Servicing 

Coyne's great new 6- volume set gives you all the answers to 
servicing problems -quickly! For basic "know -how" that is easy 
to understand, you'll find everything you want in volumes 1 to 
5 which contain over 5000 practical facts and data. They cover 
every step from principles to installing, servicing, trouble- shoot- 
ing and aligning all types of radio and TV sets. So up -to -date 
it includes COLOR TV and UHF, adapters, converters. Also 
covers latest data on TRANSISTORS. 

Exfra! 802 -Page Television Cyclopedia Included 
And then, for speedy on-the-job use, you get volume 6 -the 
famous Coyne TELEVISION CYCLOPEDIA. It answers today's 
television problems on servicing, alignment, installation and 
others. In easy -to -find ABC order, cross indexed. Use this 6 vol- 
ume TV -RADIO LIBRARY free for 7 days; get the valuable 
Servicing Book ABSOLUTELY FREE! 

AININEr 

°" 7 DAY 

FREE 

TRIAL! 

COYNEELECTRICAL & TELEVISION -RADIO SCHOOL 

500 S. Paulina St., Dept. A4 -Ti Chicago 12, III. 

Check the books on this shiny 
red GERNSBACK LIBRARY 
rack of your parts distribu- 
tor. You'll be amazed at the 
helpful information they offer 
at these low prices. 

The Oscilloscope - No. 
52. How to use the scope 
to best advantage in serv- 
icing. 192 Pages. $2.25. 

Transistors -theory and 
practice -No. 51. Rufus 
Turner explains transistors 
for the benefit of the 
practical man. $2.00 

TV Repair Techniques - 
No. 50. The experts tell 
you how to solve tough 
servicing problems. $1.50 

Radio & TV Test Instru- 
ments - No. 49. Build 
your own servicing instru- 
ments. $1.50 

HighFidelity - Design, 
Construction. Measure- 
ments. No. 48. New 3- 

way approach by 21 top 
hi-fi experts. $1.50 

Radio & TV Hints -No. 
47. Over 300 sure -fire 
hints, gimmicks, and short 
cuts. $1.00 

Television Technotes - 
No. 46. How to save trou- 
ble-shootirg time. $1.50 

Radio Tube Fundamen- 
tals-No. 45. Theory for 
the practical man. $1.00 

Basic Radio Course - 
No. 44. John T. Frye 
gives the technician the 
low -down on theory. Cloth 
bound $2.25. 
Model Control By Radio 
-No. 43. Theory and 
construction for begin- 
ner and expert alike. 
$1.00 

High -Fidelity Techniques 
-No. 42. James R. Lang - 
ham's off -beat classic for 
hi -fi fans. $1.00 
Public- Address Guide - 
No. 41. Only 75c 

Practical Disc Record - 
ing-No. 39. Only 75c 

Gernsback Publications, Inc. 25 W. Broadway, New York 7, N.Y. 

Publishers of RADIO- ELECTRONICS 

OCTOBER, 1954 

SEND NO MONEY! Just mail coupon for 6- volume set 
on 7 days free trial. We'll include book of 150 TV -Radio Patterns 
& Diagrams. If you keep the set, pay $2 in 7 days and $2 per 
month until $22.50 plus postage is paid. (Cash price $20.45',. Or 
you can return the library at our expense in 7 days and owe r:oth- 
ing. YOU BE THE JUDGE. Either way, the book of Tl -I'srlio 
Patterns is yours FREE to keep! Offer is limited. Act N:-)W! 

FREE BOOK -FREE TRIAL COUPON 
COYNE ELECTRICAL & TELEVISION -RADIO SCHOOL, Dept. A4T1 
500 S. Paulina St., Chicago 12, III. 
YES! Send 6- volume "Applied Practical Radio -Television" for 7 days FREE 
TRIAL per your offer. Include TV -Radio Patterns & Diagram Book FREE. I 
Name Age..._- ...- ---...--- - -- 1 

1 
1 

1 

Where Employed 1 

( ) Check here if you want library sent COD. You pay postman 1 

$20.95 plus COD postage on delivery. 7 -day money -back guarantee. 1 

Address 

City Zone State 

DON'T YANK OR INSTALL A FLYBACK OR 

YOKE -TILL YOU CHECK IT WITH THE 9441 

PLAY 

SAFE 
BE SURE! 

SAVE TIME! 
00 

NEW! ! EICO 944 FLY- 

BACK TRANSFORMER & 

YOKE TESTER 

WIRED $34.95. 
KIT $23..95. 

A time -and trouble- saving MUST for TV servicemen! 
Positive check of all flybacks & yokes, in or out of set -fast! 
Uses sensitive grid -dip principle- detects even 1 shorted turn! 

Exclusive separate calibration for air -& iron -core flybacks assures 
utmost accuracy. 

Checks any inductance of not too low impedance; also usable for general 
continuity testing. 
Large 41/2" 50 ua meter, 3 separate "Good -Bad" scales. 

1 BUY EICO -at yocr local jobber -ord SAVE 
el 50%. Write now for FREE Catalog CF40 

© 54 ELECTRONIC INSTRUMENT CO., Ilnc. 
84 Withers Street Brooklyn 11, N. T. 
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IT'S LIKE $$$ IN YOUR POCKET 

WHEN YOU HAVE OUR BIG 1955 

CATALOG! 
164 VALUE -LOADED PAGES OF EVERYTHING 

IN RADIO, TELEVISION AND ELECTRONICS 

! 

- 
MAHAL 
SERLacfmm 
SCHOOts 
MBCHB 
THEMINs 
Betas 
PUKE ummEs 
DIPHommuis 
FACIORds 
ENGINHAs 
lABOItmoms 
AMMFLuts 

BURSTEIN-APPLEBEE CO. 

BURSTEIN- APPLEBEE CO. Dept. S, 
( 1012 -14 McGee St., Kansas City 6, Mo. 

(] Send Free B -A Catalog No. 551. 

Name 

Address 

City State 

NI TOMS INS MINK IN INS FINEST 
NIA 

SII MONIST PIKES H III ELEYTIORKS IROOSTOn 

A COMPLETE BUYING GUIDE FOR EVERYTHING IN- 
RADIO 

]g00 TELEVISION 
ELECTRONICS ANNUAL CATALOG 

NUMBER SSI IURSIIN -A K.t1051 CO.. 101] I. M.011 ST KANSAS CITY, MO. 

SEND FOR IT TODAY.' 

"If you want me to win 
this election, you'd better 

get a JENSEN NEEDLE." 
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DON'T 
THROW 

OLD 
RADIOS 
AWAY! 

Here's the data you need 

to fix them FAST and r-i-g-h-t! 
There's a "secret" to repairing old radios fast and 

profitably . and this big RADIO TIiOI'I3LE- 
SHOOTETi'S HANDBOOK is it! 

.rust look up the old make and model yell want to fix. 
This manual -.size, :31 pound, 744 -page Gbirardi handbook 
tells what the trouble is likely to be . and shows you 
exactly how to flx it. No useless testing! No tt Osteti time! 
Even beginners can handle jobs ".lick as a whistle." 

THE ONLY GUIDE OF ITS KIND! 
Eliminates testing ... Cuts time in half! 

Included are common trouble sywlr and their reme- 
dies for over 4.800 models of holm.- and auto radios 
and record changers. Actual case ms cover practically 
every model made by 2112 manufacturer. between 1925 and 
1942- Airline, Apex, Arvin, Atuatte Kent, liehnant, 
Bosch, Brunswick, Clarion. I rasley, Emerson, Faria, G -E. 
Kalster. Majestic, Moto] ola, l'hilco, Pilot, ltl'A. tiiI,er- 
tone, Spartan, Stromberg and dozens more. Hires hnrt- 
to -doit data on SPECIFIC jobs-NOT general theory. 
Includes hundreds of pages of invaluable tube and cour 
posent Plata, sen-ice short cuts, etc. 

,,,TRY IT 10 DAYS ... at our risk!.,,, 
Dept. RE -104 RINEHART 6, CO.. Inc. 
232 Madison Ave.. New York 16, N. Y. 

Send Ghirardi's RADIO TROURI.ESHOOTER'S 
HANDBOOK for 10-day free examination. If I decide 
to keep hook. I will then remit the full price 

o 
f only 

so.5a plus a few cents pr, stage. Otherwise. I will 
return (rook postpaid and owe you nothing. 

NAME 

ADDRESS 

CITY, ZONE, STATE 

Fig. 2 shows a typical variation of capaci- 
tance with voltage across the capacitor. Used 
in a TV sweep generator, a sawtooth wave- 
form applied across the capacitor plates swept 
the frequency between 60 and 80 mc. 

HIGH -VOLTAGE GENERATOR 
Patent No. 2,680,830 

Peter G. Sulzer, Kensington, Md. 

(assigned to United States of America as 

represented by the Secretary of Commerce) 

The circuit in Fig. 1 provides voltages higher 
than obtained from previous oscillator -type high - 
voltage d.c. generators. It uses a series -tuned 
grounded -plate Colpitts (Clapp) circuit that dif- 
fers from the conventional Colpitts in that ca- 
pacitor C1 is added in series with tank coil LI. 
The self- capacitance of Ll is reduced by Cl, 
permitting use of a larger inductance and high- 
er Q. The voltage generated is proportional to 
the Q. 

Fig. 2 shows a high- frequency generator used 
to develop both positive and negative voltages. 
The oscillator tank circuit provides filament cur- 
rent for the rectifier connected in series with it. 
Capacitors C5 and C6 are added for filtering and 
storage. When the r.f. voltage makes the recti- 
fier filament negative with respect to the plate, 
the diode conducts and current flows through the 
circuit so the upper plate of C6 is charged nega- 
tive and the upper plate of C5 is positive with 

respect to ground. The rectifier does not conduct 
when its cathode is positive with respect to its 
plate. The total voltage developed is approxi- 
mately equal to the peak negative swing of the 
oscillatory voltage. The negative and positive 
voltages are equal when C5 and C6 are equal. 

A positive voltage equal to the sum of the 
negative and positive voltages can be obtained 
by grounding the rectifier plate. A negative 
voltage of equal value can be obtained by ground- 
ing the lower end of Ll. END 

RADIO -ELECTRONICS 
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Measures 61/4" 91/2" x 4' t" 

Superior's new SUPER METER 
Model 670 -A 

A COMBINATION VOLT -OHM MILLIAMMETER PLUS 

CAPACITY REACTANCE INDUCTANCE AND DECIBEL MEASUREMENTS 

SPECIFICATIONS: 

D.C. VOLTS: 0 to 7.5/15/75/150/750 /1,500/7,500 Volts 

A.C. VOLTS: 0 to 15/30/150/300/1,500 /3,000 Volts 

OUTPUT VOLTS: 0 to 15/30/150/300/1,500 /3,000 Volts 

D.C. CURRENT: 0 to 1.5/15/150 Ma. 0 to 1.5/15 Amperes 

RESISTANCE: 0 to 1,000/100,000 Ohms 0 to 10 Megohms 

CAPACITY: .001 to I Mfd. I to 50 Mfd. (Good -Bad scale for 
checking quality of electrolytic condensers.) 

REACTANCE: 50 to 2,500 Ohms 2,500 Ohms to 2.5 Megohms 

INDUCTANCE: .15 to 7 Henries 7 to 7,000 Henries 

DECIBELS: -6 to +18 +14 to +38 +34 fo +58 

ADDED FEATURE: 
Euilt -in ISOLATION TRANSFORMER 
reduces possibility of ;burning rut 
meter through misuse. 

The Model 670 -A comes 
housed, in a rugged 
crackle- finished steel 
cabinet complete with 
test leads and operating 
instructions. 

Superior's new 

Model TV -11 TUBE TESTER 
SPECIFICATIONS: 

* Tests all tubes including 4, 5, 6, 7, Octal, Lock - 
ini Peanut, Bantam, Hearing Aid, Thyratron 
Miniatures, Sub -miniatures, Novels, Sub- minars, 
Proximity fuse types, etc. 

* Uses the new self -cleaning Lever Action Switches 
for individual element testing. Because all ele- 
ments are numbered according to pin -number 
in the RMA base numbering system, the user 
can instantly identify which element is under 
test. Tubes having tapped filaments and tubes 
with filaments terminating in more than one 
pin are truly tested with the Model TV -II as 
any of the pins may be placed in the neutral 
position when necessary. 

* The Model TV -II does not use any combination 
type sockets. Instead individual sockets are 
used for each type of tube. Thus it is impossible 

EXTRA SERVICE -The Model TV -II may 
be used as an extremely sensitive Con- 
denser Leakage Checker. A relaxation 

to damage a tube by inserting it in the wrong 
socket. * Free -moving built -in roll chart provides com- 
plete data for all tubes. * Newly designed Line Voltage Control compen- 
sates for variation of any Line Voltage beween 
105 Volts and 130 Volts. * NOISE TEST: Phono -jack on front pane for 
plugging in either phones or external amplifier 
will detect microphonic tubes or noise dee to 
faulty elements and loose internal connections. 

The model TV -11 oper- 
ates on 105 -130 Volt CO 
Cycles A.C. Comes housed 
in a beautiful hand- 
rubbed oak cabinet com- 
plete with portable cover 

type oscillator incorporated in this model 
will detect leakages even when the fre- 
quency is cne per minute. 

SUPERIOR'S NEW MODEL TV -40 

Q475ó 

.R.T. TUBE TESTER 
A complete picture tube tester * for little more than the price 
of a "make- shift" adapter!! 

The Model TV -40 is absolutely com- 
plete! Self- c,,ntained, including built- 
in power supply. it tests picture tubes 
in the only practical way to efficiently 
test such tubes; that is by the use of 
a separate instrument which is designed 
e cclusi 

elr to test the ever increasing 
of picture tubes! 

EASY TO USE: 
Simply insert line cord into any 110 
volt A.C. outlet, then attach tester 
socket to tube base (Ion Trap Need 
Not Be on Tube). Throw switch up 
for quality test . read direct on 
Good -Bad scale. Throw switch down 
for all leakage tests. 

Tests all magnetically defec:ted * tubes . . . in the set . . out 
of the set . . . in the carton!! 

SPECIFICATIONS: 
Tests ALL magnetically deflected picture tubes from 7 
inch to 30 inch types. 
Tests for quality by the well established emission 
method. All readings on "Good -Bad" scale,. 

Tests for inter- element shorts and leakages up to 5 

megohms. 
Test for open elements. 

Model TV-40 C.R.T. Tube 

$185 Tester comes absolutely 
complete -nothing else to 
buy. Housed in round cor- 
nered, molded bakelite 

NET case. Only 

SHIPPED ON APPROVAL 
NO MONEY WITH ORDER -NO C.O. D. 
Try any of the above in- 

struments for 10 days before 
you buy. If completely sat- 
isfied then send down pay- 
ment and pay balance as in- 
dicated on coupon. No In- 
terest or Carrying Charges 
Added! if nob completely 
satisfied return unit to us, 
no explanation necessary. 

OCTOBER, 9954 

MOSS ELECTRONIC DISTRIBUTING CO., INC. 
Dept. D.68 3849 Tenth Ave., New York 34. N. Y. 

Please send me the units checked. I agree to pay down payment within 
IO days and to pay the monthly balance an shown. It is understood 
there will be no carrying, interest or any other charges. provided I send 
my monthly payments when due. It is further understood that should 
1 fail o stake payment when due. the full unpaid balance shall become 
immediately due and payable. 

Model 870 -A Total Price $28.40 Model TV -11 Total Price $47.50 
57.40 within 10 days, Balance $3.50 $11.50 within SO days. Balance $6.00 

I monthly for 8 months. monthly for 6 months. 

Name 

Address 

City Zone State... 
Model TV -40 Total Price 515.85 
$3.85 within 10 days. Balance 34.00 
monthly for 3 months. 
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ED L I 
says 

Newest Flashlight 

B R 0 W- L 
Frees Both Hands !cr 

work. 

"BIG SAVINGS FOR YOU" 
E Just out! Brow -Late gives you the third- 

hand hand you've always wished for when us- Complete 
ink flashlight. Ior nignsible to Safi' 

with Icalieu- excellent for night work. Safer 
Mill quicker than flashlight. Fits easily btry. & T - + ) - on your head like a pair of glasses yet bulb 
can be worn comfortably with or without 
glace. ;. Adjustable to any angle. $1.98 

I T E ,,,,,;,..S. \ USEFUL SEFUL FLASH- 1- 

Lt(.l{9' l'.. standard pentite flatteries 
repair .l- both. 

Just Out! Firsf Time Anywhere- 
Larrel's E -Z TV REPAIR GUIDE 
The only Fix -It- Yourself guide made expressly for YOCIt TV 

.nee costly TV repairs with this new, simplifier) method which 
includes all ne d', ary data for just your set. No confusing. 
can nipmtant information applicable to hundreds of different 
make.:. Simplifies detection of faulty tube's in vour TV re e's 
fc,. a eat idea -Its a great guide! Order today 
and have your set back in perfect condition at 

C. Send us make and model of your set when 
ordering. Only i5011 

` 
\{/!Ij 

\%%z"''. 

save costly TV 

t 

REPAIR 
GIIIDE - -- _.-., 

repairs..- itn If n o o e s sir 

,rlls.e- ItrTti. - re..n r ... r.nrll 

:M ICS EXPRESSLY FORYoatitr 

NEW KIT This fine unit is suit 
SUPERSENSITIVE able for use in loom., 

2 STATION INTERCOMMUNI- office. factory nor.- 

CATIONS SYSTEM -Kit S12" 'rñ iiivr 
sick 

it Wi l IPlc): 
1 r up baby's whimptr. 

Operates frpra I1 V. 
AC /D( Both 1 ,Iry 
Ionised in 
hand ons,pla /" Req 6 ll 

I " Requires only 1! to connect f. 
installation. llurort., 
with 50 IL, or twin 
conductor wire. 

Factory Wired $16.95 

Í 

<t 

'h J ¡) 

. 

1j 

I ,r., 

( l=-1J 

M. coo., omYy 
-- 

" `'` " 
`"" r 

8 

g# v J /iii íJ 1 

t Kn 1, ae )tat Bee D v d O 1, To. 
e..e s.. lit RC. 10 DR Slats 

turret Ele lecnmcc Inc 

i 
TUBE 

iliD.1) 
PHONO AMPLIFIER 

NOT A 
An assembled unit 
st.rit ttidr,t using- tom 

control and 6 
nee cord, (less tubes) 

Lowest Price! 
with nrnplete `et 
tubes 

- F I 

IIt1 fir - 

: 

HIT 
i.. ,. IV for in- 

and o1- 
it rut.- 52.95 

of $4.45 

Phono Oseillatgr 

NEW SAYINGS! 
NOT A KIT! 

wireless 'howl oscttla- 
tar 

crystal 
ansmits r cording 

oe from Ike voice ari,nii mike 
through radio l !C used 
wires. Can also he used 
as án intercom by using 
Pll Peaked 
It ikc (less tubes) $2.95 

t With complete set $3.95 of tubes 

Electronic CODE OSCILLATOR KIT 
AC -DC or Battery Operated! 

Kit rts -One of the most practical lode Práe- 

simplest to 
ever designed, yet one of the 

to build and operate. Can be used 
with any mother of headphones. Adjustable 
Pitch Control -Any type of headphone can be 
fixed. No warnmp tinu-reacts to operate in- 
,rantly. Simple and sate to operate. 

anywhere-with AC OP DC power, or 
[tutu a 90 volt Miniature Itätlel'V. 
Learn Blinker Code with flashing light. 
Bunker can be used as signaling device. 
Ind rnat Tonal Morse Code included. 

KIT EACH 51.95 Assembled $2.95 

3 -Way 
Portable 

RADIO 
e,s 

f`, r 
KIT 

AC /DC 
Batteries oil 

,Ew, r mpact, lightweight portable radio kit with 
,odeeryi 

atest supersensitive s perhet. Circuit. 
reception from either batteries. r 115 v.. 

- -1111 cycle AC i r DC. Includes all complete parts 
Wept w & solder) necessary to build a great `udradio. 

it ) includes °'.robot diagrams and simplified. j om- 
l dote temby-step instruction folder hick makes 

glo'rnbl its a. Housed in beautiful) high- sst (-Milli!. in two 
a 

' 95 
'.lot's: maroon ala- 1 A{ In'i. 

. a1/2" x ca µ x 43!4 ". Y .. .... ..- (maroon or ivory) 

BATTERY KIT: add $2.59 

TERRIFIC 
VALUE! 

d1111lilllh. a so 

4d1Rlnirna ,... q 
:7pß- 

` 

nnnuanmumü 

í4 mtnIIS0E 

e 
` ""' 

5 TUBE AC/DC Superhet Kit 
Kit = l: .. -i iiiii superhet kit. AC, DC includes all 
quality' r ulponenls required to c rsa'uct this latest 
tlesi,11. highly sensitive superhet tel receiver, 
complete with black. glistening hakelite cabinet de 
chide, wire & solder). Kit of 5 tubes. 12ÁT6. ' 

2,1YDA6. "1211Rß. 35W4, 50E13. 
$7.95 Price, Less Tubes 

Extra for Tubes 53.25 

Great Savings! 

6 -TUBE RADIO KIT 
Kit =_d 

for 
priced fuse kit 

designed for tea high sr _ - livity. x el lent .scleattvtty anti 
rlih lane l7, y. Uses 

,-.1.6, silt' .,runt 
_ ; it î i. n rocs construct- 
.1 re cat. 

an 
all carts: 

1 a '.fled ch '. 
r "i`a""t`- e - 

Special 
1. bond 56,95 Special prts-i V hems tubes s cabins-I, 

Matched set of 6 mhos S3.25 for kit 

PRECISION WIRE WOUND 
RESISTOR KIT 

Includes 20 toe... SYts'4 and 
WW's of í, tolerance to assorted 
ohmages with Plastic bete 

Complete 54.95 

PRECISION 
RESISTOR KIT 

consists of 50 -1r55 Wilkar car - 
hofilm resistors of 50 different 
ohmages, housed in a trans par- 
cat plastic box. may he combined 

i r, series or parallel to produce 
almost a desn'ed ohmage. Each 
resistor ttea. t for about 85c. 

Terrific Cash Saver! 

Kit of 50 only $2.45 

SELENIUM RECTIFIERS 
Standard high grade makes (Federal. 
Sarkes -Tarzian etc.) at great savings. 

65 Ma. $ 300 Ma. 51.19 
100 Ma. .68 350 Ma. .. 1.33 '-- 250 Ma. 1.19 400 Ma. 1.52 
DEDUCT 10% on orders of 25 or more 
-may he assorted. 

Special Sayings CRYSTAL DIODES 
IN34 $ .55 
IN34A .65 1N48 S .45 
IN47W.E. ..._...._.._..- 1.25 IN64 ..._.........._.- _.._....45 

TERMS: All mdse shipped FOB New York City, 
prices subject to change without notice. Include 
20% deposit for COD's. WRITE TODAY FOR 
NEW FREE CATALOG! 

154 Greenwich St. 

EOLIE DI 9 -3143 
New Yor, N. Y. 
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Technicians' 

iYews 
FRSAP INVESTIGATES 

An investigation of tinkerers -back- 
alley operators who ignore city, state, 
and federal taxes and business licenses 
-and employed technicians who do 
part -time night and Sunday work was 
initiated by the Federation of Radio 
Servicemen's Associations of Pennsyl- 
vania at its July meeting. Mr. Charles 
Knoell of Philadelphia was appointed 
chairman of a committee to prepare for 
the federation the forms and outlines 
now being used successfully in Phila- 
delphia for such investigation. Informa- 
tion on unethical organizations and 
users of bait advertisements will also 
be gathered in the same systematic way 
and will be used to prepare reports for 
local sales tax offices, business and in- 
come tax headquarters, Better Business 
Bureaus and other interested agencies. 

The committee will also prepare and 
supply each group with copies of an 
anti -bait advertising ordinance for 
presentation to local municipalities for 
enactment. 

Mr. Art Guild of Williamsport was 
appointed chairman of the federation's 
Educational Committee, with instruc- 
tions to prepare an upgrading course 
on black- and -white and color servic- 
ing similar to the one sponsored by 
RETMA. When completed, it will be 
distributed to all federation groups who 
ask local educational authorities for co- 
operation in presenting the course in 
their localities. 

The Luzerne County delegation was 
appointed a committee to complete a 
price rate schedule based on their asso- 
ciation's survey in Wilkes- Barre. The 
committee is to prepare a set of forms 
for distribution to all chapters for local 
price rate surveys. 

The delegates voted to accept into 
the federation the South Central Serv- 
ice Dealers Association of Pennsyl- 
vania. 

FEDERAL LICENSES? 
The possibility of requiring federal 

licenses for radio and TV technicians 
was explored by the National Electronic 
Technicians Service Dealers Associa- 
tions (NETSDA) meeting in Phila- 
delphia July 25. The following state- 
ment was issued: 

"Since it is the duty of the Federal 
Communicatiims Commission to super- 
vise the use and service of devices 
which can cause interference with 
radio communication in interstate and 
international service, which embraces 
AM, FM, and TV due to their network 
connections, we believe that a license 
should be issued by the FCC to all 

RADIO- ELECTRONICS 
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Matched Replacements can 
best replace such "special" controls - quickly, satis- 
factorily, economically. And that spells Clarostat's 

The RTV Program available to you, means up -to -date. depend- 

able, time -saving data in selecting the correct replacement 

control every time. It means getting a control that slips in 

place without fuss. It means an installation that matches the 

original. All in all, it means that you can handle more service 

work in less time and at greater profit, thanks to Clarostat's 

RTV Program. 

Ask Your Distributor... 
Let him tell you the details of Clarostat's RTV Program. Ask 
for the TV Manual and Supplements containing up -to -date 
replacement listings. And take advantage of your distributor's 
complete stock of RTV numbers for your most profitable service 
work. 

OCTOBER, 1954 

CLAROSTAT MFG. CO., INC., DOVER, NEW HAMPSHIRE 
In Canada: CANADIAN MARCONI CO., LTD., Toronto, Ont. 
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W9WJI/ beats 
last year's 
Field Day record 
with hallicrafters 

Lawrence T. Fadner, team captain in 

Chicago's 1954 North Suburban Ham 
Club ARRL 40 meter CW Field Day 
bettered the club's last year record 
by nearly 30%. 

and Hallicrafters SX88 is hot news 
too. More hams are telling each other 
about this new receiver than about 
any equipment in years. 

gZed d3 33Souex.amen4 

3old in 89 coanixie.4 

hallicrafters 
CHICAGO 24, ILLINOIS 

1 
MAIL THIS COUPON 
FREE -Send me World -wide Time Conversion Dial 
Calculator and all band frequency allocation chart 
plus a fund of other handy data. 

Name 

Address 

City State___ - - -_ 
ID Ham (call letters ) Listener 

Occupation 
Hallicratter equipment I would like to know about: 

qualified service technicians to help en- 
force the regulations. 

"There are millions of TV receivers 
which can be used for jamming Conel- 
rad civil defense emergency signals 
and do at present interfere with AM 
reception to such an extent that the 
public is forced in many cases to pur- 
chase FM receivers, leaving them with- 
out benefit and protection of the Con - 
elrad service. 

"There are also many cases of inter- 
ference by electronic devices which 
could be corrected by qualified licensed 
technicians, directly resulting in bene- 
fit to broadcasters and the general 
public." 

It was pointed out that there was 
some precedent for FCC licensing of 
service technicians, as at present tech- 
nicians who service mobile and other 
equipment which includes transmitters, 
are obliged to have an FCC radio oper- 
ator's license. 

Further business of the meeting dealt 
with the establishment of a NETSDA 
bulletin and plans .for an award to be 
issued annually to the manufacturer 
who produces the best equipment from 
the servicing viewpoint. 

FINDS CARDS VALUABLE 
The San Antonio RTA supplies its 

members with credential cards of the 
type shown here. These serve both to 
identify the repairman and to pub- 
licize the association. The state emblem 
(Texas Electronic Association) is also 
publicized in shop window decals and 
in TV advertising. Each spot features 
the names of two local associations, 
who share the cost of the spot. 

SAN ANTONIO RADIO & TELEVISION ASSN. INC. 

THIS IS TO CERTIFY THAT 

will Fixem 
Having shown an interest in the advancement of 

Scientific Servicing of Radio and Television sets and 
of better public relations of the Electronic Industry 
is an ASSOCIATE MEMBER of the San Antonio 
Radio and Television Association. and in good 

standing for the year 
1954 

-4P".1444? Secretary 

ESFETA PLANS LECTURES 
The Empire State Federation of 

Electronic Technicians Associations 
plans a series of lectures to start early 
in the fall and to rotate in four areas 
of New York State. The lectures will 
be held on Sundays. At present, one 
lecture per month in each area through 
the winter is planned. 

The federation reports a new mem- 
ber, the Radio -Television Service Asso- 
ciation of Western New York, with 
headquarters in Buffalo. 

NATESA CONVENES 
The fifth annual convention of the 

National Alliance of Television and 
Electronic Service Associations is being 
held September 24, 25 and 26 in the 
Morrison Hotel, Chicago. 

A service technicians' show is being 
held in connection with the convention. 
RADIO -ELECTRONICS is present at 
Booth 37. END 

HEW! ATLAS CJ -30 
COBRA -JECTOR 
INDESTRUCTIBLE FIBER -GLASS 

ALL WEATHER 
WIDE ANGLE DISPERSION 

List $40.00 

NET $24.00 
Complete 
with Driver. 

Weatherproof 
Line Matching 
Transformer 
as shown, 
Net $5.10. 
New versatile all- purpose projector -excellent 
for paging & talk -back, intercom, marine, and 
industrial voice & music systems. Penetrat- 
ing articulation assures wide angle intelligi- 
ble coverage even under adverse sound con- 
ditions. "ALNICO -V- PLUS" magnetic assembly. 
Double- sealed against all weather. Omni- direc- 
tional mounting bracket. Quick, easy 
installation. An amazing "power package" - 
Specify the Ci -30 for the "tough" jobs! 

Input Power (continuous) 15 watts 
Input Impedance 8 ohms 
Response 250 -9000 cps 
Dispersion 120° x 60° 
Dimensions: Opening, 14" x 6" 

Overall Length, 14" 

WRITE FOR COMPLETE CATALOG 

ATLAS SOUND CORP. 
1443 -39 St., Bklyn. 18, N. Y. 
In canada: 
Allas Rodio Corp., Ltd., Toronto, Ont. 

SHORT CUT to 
Television Repairs! 

No. 1 -._ No.2 
Eliminate 

useless testing 

... Fix sets 

in half the 

usual time 

TV TROUBLE - 
FINDER GUIDES 

By Gi rardh & Middleton 
Only $2 for the two 

Just turn the 
dial of the handy. 
pocket - size Ghi- 
rardi & Middleton 
PIX - O - FIX TV 
Trouble Finder 
Guide. When the 
picture in the 
PIX -O -FIX win- 
dow matches the 
screen image on 
the television set 

you're repairing . . . presto! . . . you've got 
your clue. 

PIX -O -FIX then shows the causes of the 
trouble. Next it indicates the exact receiver 
section in which the trouble has probably hap- 
pened. Then it gives step by step repair instruc- 
tions. Usually it even specifies the component 
likely to be at fault. 

QUICK ... EASY ... ACCURATE 
The two PIX -O -FIX units No. 1 and No. 2 

cover 47 different television troubles . just 
about anything you're likely to be called on to 
fix. No. 1 identifies 24 of the most common 
troubles and gives 192 causes and 253 remedies 
for them. No. 2 covers 23 more advanced troubles 
not included in No. 1. Together, they are a corn - 
prehensive guide to quick "picture analysis" 
servicing of any TV net . . AND THE PRICE 
IS ONLY $2.00 for the two. Money refunded if 
you are not more than satisfied. Just write your 
name and address in margin, enclose $2.00 and 
mail to: 
Dept. RE -104, RINEHART & COMPANY, Inc., 

232 Madison Ave., New York 16, N.Y. 

RADIO -ELECTRONICS 
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new 
Tubes & 

. a Transistors 

THE development of a new 21 -inch 
tricolor picture tube has been an- 

nounced by RCA. It has a useful view- 
ing area of 250 square inches. 

Features claimed for this tube in- 
clude: the largest picture area now 
available; a new electron gun permit- 
ting a relatively short -length tube; 
lighter weight due to its metal con- 
struction; better color purity through 
an improved shadow mask and mount- 
ing system, and better picture contrast 
as a result of the new gun and shadow 
mask assembly, allowing the tube to 
be driven harder than was previously 
possible. 

CBS -Hytron has announced the 

The GC -10D cold 
cathode counting 
tube. Recording 
and counting is 
simplified by 
etched numbers 
on bezel. 

21ZP4B, a magnetically focused and 
magnetically deflected aluminized pic- 
ture tube. It is of all -glass rectangular 
construction and has a gray -glass 
spherical face plate. The tube has an 
outer conductive coating, which when 
grounded serves as a 500 -µµf high - 
voltage filter capacitor. The 21ZP4B 
uses a single -field external ion -trap 
magnet and a deflection angle of 70 °. 

RCA announced seven new tube types 
that can operate with their heaters 
connected in a single, series circuit. 
These tubes correspond mechanically 
and electrically to standard units except 
in the design of their heaters, which 
have the same warm -up time to mini- 
mize voltage unbalance during starting. 
Drawing 600 ma, the tubes can be 
connected in series with a TV picture 
tube. 

The seven tubes include: the 3BC5, 
a sharp -cutoff pentode for r.f. or i.f. 
amplifier use. It is a 7 -pin miniature 
type, with a 3.15 -volt heater, and cor- 
responds to the 6BC5. 

OCTOBER, 1954 

200 POUNDS 
on a 10 foot television mast 

PERMA -TUBE supports it safely! 
Place a 10 foot length of 11/4" x 16 gage (.065 ") wall 

Perma -Tube between two tables so that 6 inches rests cn a 

table at each end. Place a 200 pound weight at the center point. 
What happens? Te;ts prove that Perma -Tube will support 

this 200 pound weight with a minimum of deflection and 
permanent set. 

Other materials show serious degrees of permanent set. 

Why? Because they are not made from the special strength 
J &L steel that is used to form Perma -Tube Television Masts. 
And too, Perma -Tube is coated with a metallic vinyl resin - 
inside and out. 

What do the strength and corrosion- resistance of Perma- 
Tube mean to you? They mean protection for your work 
and your customers. Freedom from damage due to storms 
... better reception from the sets you install ... insurance 
for your reputatior_ ... increased business and profits 
for you. 

Only GENUINE Perma -Tube supports 200 
pounds with a mir imum of permanent set... 
accept no claims from substitute materials. 
Look for this Perma -Tube Brand. 

A 

JaL 
M. 

Make this test yourself. Compare Perma -Tube 
with any other masts -steel or aluminum. 

J8L 
STEEL 

domed it Lauqlel4t. 
STEEL CORPORATION - Pittsburgh 
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riincoin Rec., Inc. 
184 Merrick Rd. 

Amityville, N. Y. 

i Please send Generators at $29.95 to: 

NAME 

I ADDRESS 

' 5tTY _... ZONE STATE t 

3 
z 
cD 

N 
m 
At 

Dt 

O. 

O 

The 3CB6, a sharp -cutoff pentode for 
use as an i.f. amplifier up to about 
45 mc, and as an r.f. amplifier in v.h.f. 
television tuners. A 7 -pin miniature 
type, it has a 3.15 -volt heater, and 
corresponds to the 6CB6. 

The 5AN8, a general -purpose medi- 
um-mu triode -sharp -cutoff pentode. The 
pentode section can be used as a video 
amplifier, a.g.c. amplifier, and reactance 
tube. The triode section is designed for 
use in low- frequency oscillator, sync 
separator, sync clipper, and phase 
splitter circuits. It is a 9 -pin miniature 
type, with a 4.7 -volt heater, and cor- 
responds to the 6AN8. 

The 5AT8, a triode- pentode converter 
designed for use as a combined oscilla- 
tor and mixer in TV receivers using 
an i.f. of about 40 mc. A 9 -pin minia- 
ture type, with a 4.7 -volt heater, it 
corresponds to the 6AT8. 

The 5J6, a medium -mu twin triode 
for use as an oscillator, r.f. amplifier, 
or as a mixer tube in v.h.f TV tuners. 
It is a 7 -pin miniature type, with a 4.7- 
volt heater, and corresponds to the 6J6. 

The 5U8, a medium -mu triode- sharp- 
cutoff pentode for use as a combined 
oscillator and mixer in v.h.f. TV tuners. 
A 9 -pin miniature type, with a 4.7 volt 
heater, it corresponds to the 6U8. 

The 12L6 -GT, a beam power tube 
for use in the audio output stages of 
TV receivers. It is a glass -octal type, 
with a 12.6 -volt heater, and corresponds 
to the 25L6 -GT. 

These 600 ma tubes are part of a 
group of 36 scheduled for production 
by the TV industry. Tung -Sol has re- 
cently released 26 of these. Other man- 
ufacturers are also in production on 
this series. 

Sylvania has announced two new 
aluminized picture tubes, the 17QP4A 
and the 27SP4. 

The 17QP4A is an all -glass rec- 
tangular tube with a gray filter cylin- 
drical face. It is magnetically deflected 
and focused, uses a single -field ion -trap 
magnet, and contains an external con- 
ductive coating. The deflection angle 
of 70° permits an over -all tube length 
of only 19 3/16 inches. The total pic- 
ture area is approximately 149 square 
inches. 

The 27SP4 is an all -glass rectangular 
tube with a gray filter spherical face. 
It is magnetically deflected and focused, 
uses a single -field ion -trap magnet, and 
has an external conductive coat- 
ing. The deflection angle is 90 °, giving 
it an over -all length of 23 1/16 inches. 
The total picture area is approximately 
425 square inches. 

Another RCA announcement this 
month concerns the 6524, a twin beam 
power tube. It is designed for use as 
a push -pull r.f. power amplifier or as 
a frequency tripler in fixed and mobile 
equipment operating in the u.h.f. range 
between 450 -470 mc. It is also useful 
as an a.f. power amplifier and modu- 
lator. 

This tube will be particularly useful 
to those radio amateurs operating in 
the 420 -450 -mc band as well as in the 
lower- frequency bands. 

Preferred for 
Original Equipment 

Proven for 
Replacement 

ß Speakers 
Available from leading jobbers! 

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

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

Zcaegc Color Bar Generator 
Crystal controlled R.F. generator produces a fully encoded 

color TV signal for checking operation of color receivers, 
color killers, chrominance channels, color purity, etc. Pre- 
cision engineered for servicemen, distributors, research 

engineers, technicians. Makes all primary colors for ad- 
justment of HUE, CHROMA. Covers all channels 2 -13. Self - 
calibrating. Na auxiliary equipment required. Simple to 
operate, full instructions. 

Send coupon now - Money Back Guarantee 
Check or Money Order 
Positively No C.O.D.'s 

Lincoln Rec., Inc. 84 Merrick Rd. Amityville, N. Y. 
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The 6524 has a maximum plate dis- 
sipation rating of 25 watts under ICAS 
conditions. Under these conditions in 
class -C telegraphy and frequency -mod- 
ulated service at 462 mc, the 6524 can 
deliver approximately 20 watts. 

The 6463, a new miniature twin tri- 
ode whose higher perveance and plate 
current will allow the design of elec- 
tronic computers faster than many in 
current use, has been announced by 
G -E. This tube will take over jobs 
previously assigned to the 12BH7. 

Current ratings of the 6463 are ample 
for higher computer speeds. Its plate 
dissipation is 4 watts per unit and 7 
watts total for the tube. 

A new cold- cathode counting tube 
with a maximum input frequency of 
20,000 counts per second is now avail- 
able for use in fast registers and 
counters. 

With this tube, model GC -10D, made 
by Tippett & Co., Inc., Boston, the count 
may be determined by noting the posi- 
tion of the glow on any one of the 10 
radially spaced cathodes (see photo) 
around an axially positioned anode. 

The tube can be reset with a push- 
button. A light shield and bezel with 
etched numbers indicate the glow posi- 
tion more conveniently for recording 
and counting. Low current drain per- 
mits use of an inexpensive power sup- 
ply. The GC -10D operates on 420 volts 
d.c. The plate current is 800 micro- 
amperes. 

CBS -Hytron has announced a new 
p -n -p power junction transistor. This 
device, known as the HD -197, is of 
germanium construction and is capable 
of 500 milliwatts collector dissipation. 
Because of its high current gain, the 
HD -197 transistor is suitable for switch- 
ing circuits and servomechanisms. 

Another CBS -Hytron announcement 
concerns the 27RP4, a spherical -face, 
rectangular, all- glass, aluminized pic- 
ture tube. It is magnetically focused 
and magnetically deflected, and has an 
outer conductive coating that when 
grounded, serves as a 500 -µµf high - 
voltage filter capacitor. The 27RP4 has 
a 90° deflection angle and operates with 
16,000 volts on its anode under typical 
conditions. END 
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Complete training in modern 
professional methods ... only 

$12 ... 3 months to pay! 

FIX ANY RADIO OR TV SET EVER 
MADE ....easier....better....faster 

Radio & TV 

Receiver 
TROUBLESHOOTING 

AND REPAIR 

by Ghirardi & 

Johnson 

822 piges, 417 
illustrations 
Price $6.75 

(Se ins 
special 
coupon) 

This big, 822-page book brings you 
the kind of PROFESSIONAL training 
that helps you handle the toughest 
radio -television -electronic service jobs 
as slick and as accurately as you now 
do the easy ones! 

For service beginners, Radio & Tele- 
vision Receiver TROUBLE -SHOOTING 
AND REPAIR is a complete, easily 
understood professional training 
course. For experienced servicemen, it 
is the ideal way to "brush up" on 
specific jobs; to develop better trou- 
bleshooting methods and shortcuts; 
and to find quick answers to puzzling 
service problems. 

Step by step, it takes you through 
each service procedure . . . from lo- 
cating troubles quicker and with less 
testing to repairing them faster and 
better. 

You learn to deal with ov' kind of 
trouble in any kind of reca ver. No 
guesswork. No aimless testing. 

Here are just a few of the subjects 
covered: Components and Their Trou- 
bles; Basic Troubleshootirx Methods; 
"Static" and "Dynamlic' Testing; 
Practical Troubleshooting Tips and 
Ideas; AC /DC, 3 -way Portable and 
Battery -set Problems; Servicing Com- 
munications Receivers; k Complete 
Guide to Television Service; AM. FM 
and TV Realignment Made Easy; Re- 
sistor, Capacitor, Inductor and Trans- 
former Problems; Servicing Tuning, 
Selector and Switching IAechanisms; 
Loudspeakers; Servicing Recorders and 
Record -playing Equipment . and 
dozens more. Use coupon. Read if for 
ID days at our risk. 

LEARN BASIC CIRCUITS....and watch 
service 

Radio & TV 
Receiver 

CIRCUITRY 
AND OPERATION 

by Ghirardi & 
Johnson 

669 pages, 
417 illustrations 

Price $6.50 
(see special offert) 

"headaches" disappear! 
It's amazing how much easier you 

can repair radio and television sets and 
even industrial electronic equipment 
when you know all about their circuits. 
You locate troubles in a jiffy because 
you know what to look for and where 
to look. You handle jobs lots faster, 
better .. and more profitably. 

Radio & Television Receiver CIR- 
CUITRY AND OPERATION gives you a 
complete understanding of basic cir- 
cuits as well as their varieties. It 
teaches you to recognize them .. . to 
understand their peculiarities . . . to 

Make your training 
library complete. Have 
ALL the latest data at 
your fingertips. Get 
both these books at 
only $12.00 for the two ... YOU SAVE $1.25. 

know their likely "troublespots" 
and how to eliminate guesswork and 
useless testing. 

Throughout, this new book brings you 
the kind of above -average professional 
training that fits you for the bigger, 
better -pay jobs. Covers all circuits 
used in modern television and radio 
receivers, amplifiers, phono pick -ups, 
record players, etc. 

Price only $6.50 . or see money- 
saving combination offer in coupon. 
10 -day FREE examination. 

FREE EXAMINATION ... easy terms! 
Dept. RE -104, RINEHART & CO., INC., 
232 Madison Ave., New York 16, N.Y. 

Srul hook. indicated toi FREE EXAJi1N \ I'D, \ It , 

will either remit price indicated plus a tru ,, t1.- pi,.1_. , , :. 1 
ho,ok,, postpaid and owe you nothing. 

Radio & TV CIRCUITRY Radio & TV TROUBLE- 1 

AND OPERATION (Price SHOOTING AND, REPAIR 1 
$11.50) (Price $6.75) 
0 COMBINATION OFFER ... Both books only $12.31 (Regular 1 

price separately $13.25 . . . you save $1.25) 
(Combination offer is payable at rate of $3 (plus postage) after I 
Io days if you decide to keep books, and $3 a month thereafter 1 
until $12 has been paid.) 1 

-'--, 
1 

11 

Name 

Address 
1 

1 

City, Zone, State 1 

Ot'TSIDF. 17.5..4. . .$ .25 for TIrOUBLESILfir,,TISt; 1 
I.AD REPAIR; $2.5)) for CIRCUITRY AND OP6RdT /OA': 

si3.(10 for both boot:..; Cash with order, but monea funded 
il oI( rrl urn Loo C.+ ii, III dori.., 1 

121 

www.americanradiohistory.com

www.americanradiohistory.com


_ _ 
_ _ _ _ _ -- _ 

t 

CIMINCIl=1v1121 
_ _ _ NMI _ vma® 

. 
__ m=i IMM 

_ . « _ _ _ 
-- 

r MAIL THIS COUPON 
FREE -Send me World -wide Time Conversion Dial 
Calculator anc all band freauency allocation chart 
plus a fund at ether handy data. 

L 

Name 

Address 

City 

Ham (call ictlerr 

Occupation 
Hal llcrafter equipment I would hi .e to know about: 

State 

Listener 

one 

CODED TEST LEADS 
Test leads with alligator clips are 

often used in temporary experimental 
hookups. Using several leads of the 
same color may lead to errors in corn - 
plicated circuits. 

To minimize errors and to make it 
easy to trace circuits, I use four pairs 
of special coded leads made up as fol- 
lows: one set with red insulated clips 
on red insulated wire, one with red clips 
on black wire, one with black clips on 
red wire, and one with black clips on 
black wire. -Charles E. Cohn 

HASN'T SCRATCHED YET 
Finished panels on transmitters, am- 

plifiers, and test instruments can be 
easily scratched or marred through 
careless use of a hex wrench or pliers 
when replacing or removing a rotary 
control or a switch. To prevent this, 
use a thin plastic sheet about 2 x 5 
inches with a hole in one end just large 
enough to clear the nut. Slipped over 
the shaft, it prevents scratches that 
would be caused by contact between 
the tool and panel. -Nicholas B. Cook 

LINE TEST ADAPTER 
Measuring line voltage with test 

prods pushed into a wall receptacle is 
somewhat of a job. I made an adapter 
to simplify reading line voltage at 
receptacles. 

Select a round bakelite -type flat -top 
line plug. Remove the terminal screws 
and select a drill just small enough to 
pass through the screw holes without 
damaging the threads. Use the screw 
holes as guides to drill carefully through 
the plastic cap. Replace the terminal 
screws to complete the adapter. 

To use the adapter, plug into a 
receptacle, set your meter to the de- 
sired range, and then insert the prod 
tips into the holes in the cap. -Allen J. 
Schwartz 

GREASE JOB 
It has been suggested that you use 

a grease pencil to mark the edges of 
your work if you want to make a neat 
solder job on chassis or similar metal- 
work. The grease acts as a mask to 
keep the edges of the job straight and 
clean. 

Grease pencils are not usually carried 
in the average tool kit and may be hard 
to find in an emergency. However, most 
of us have one available even if we 
don't recognize it. It is in your wife's 
bag. For a lipstick is a grease pencil. 
-B. W. Welz 

MOST 
POWERFUL 

27' WIRED CHASSIS 
28 TUBES, including CRT 

LIFESIZE PICTURE 
$239'00 
plus In 

Ideal for Custom Installations 
This De Luxe Trausvisjon Chassis is 
ideal for fringe area, UHF -VHF re- 
ception.... Has super- sensitivity and 
stability.... Keyed AGC ... 28 tubes, 
including CRT and 3 rectifier tubes. 
Also available with Remote Control 
and dual sound system for $69 addi- 
tional. Order today, direct from: 

TRANS VISION 
Div. of Sightmaster Corp. 

NEW ROCHELLE, N. Y. 

TV GLO -TEST 
Replaces S279 in 

TESTING EQUIPMENT 
This is the instrument that 
appeared in feature ar- 
ticles in RADIO -ELEC- 
TRONICS and other pub- 
lications. GLO -TEST is the 
sensational new tester that 
almost talks! For TV and 
Radio servicemen, Sound 
Technicians, Amateurs, Ex- 
perimenters, Electricians. 

OVER 50 USES. INCLUDING - 
PIXTUBE TESTER- AC -DC. VOLTAGE MEASURE- 
MENTS TO 50 KV- CIGNAL GENERATOR-SIGNAL- 
TRACER-TUBE TESTER -RESISTOR AND CAPACI- 
TOR MEASUREMENTS -DISTORTION AND LINEAR- 
ITY CHECKER. ACCURACY COMPARABLE TO VTVM. 
FULLY GUARANTEED 
Replaces instruments costing many times its cost, does a 
comparable job yet is ly a 

s 
small fraction of their total 

weight and size. GLO- TEST. complete with test leads 
and n [ruction booklet, postpaid, is priced 

4.5 at only Ìy 
Send Nicol,: or leruuy order. ]u-dny 
money Lurk gunrrntee. Free literature 
Orl regrrr..d. 

V. A. ENTERPRISES, Dept. AA 
608 East Rosecrans Blvd., Compton, Calif. 

OSCIL-O-PEN 
F:v rrurvlp ruuvruient test oscillator ter all rallie 
.tin irinr : alignment Small as a pen S.11 
pl.tamna Itati c rums ;on Cycles audio to over 
anti megacycles u. li. r. Output from zero to 125 v. 

lam lu roi I by Signal Corps. Write for 
intnrmntien. 

GENERAL TEST EQUIPMENT 
38 Argyle Ave. Buffalo 9, N. Y. 

RADIO -ELECTRONICS 
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AUTO RADIO SUPPLY 
The usual bench supply for servicing 

auto radios consists of a 6 -volt battery 
eliminator with a storage battery across 
its output for additional filtering and to 
supply additional current to operate 
transmitters and some types of auto- 
matic receiver tuning mechanisms. 
When the eliminator is turned off, the 

AUTO GENERATOR CUTOUT 
POLARITr f _ 1 + 

117VAC i ro 1 -0"STRANDED 

i 
r // 

n7vAC TO DOC 
CONVERTERS (21 

COPPER 
TUBING 

GND BUS 

TO FUSE BLOCK 

6v d OUTPUT 
TERMINALS 

battery discharges through it unless 
disconnected. One way to prevent this 
is to connect the battery across the 6- 
volt d.c. line through the contacts of a 
117 -volt a.c. relay across the eliminator 
input. 

Brad Trask of Eugene, Ore., de- 
scribes a novel arrangement in Motorola 
Newsgram. The circuit of his service - 
bench supply is shown. The supply con- 
sists of two 6 -volt A- battery eliminators 
connected in parallel. An automobile - 
type low- voltage cutout relay coil 
across the output automatically discon- 
nects the eliminators from the load and 
battery when the line switch is open. 
Polarity is reversed with a heavy -duty 
d.p.d.t. switch. Leads are No. 0 strand- 
ed cable. 

TESTING TAPE HEADS 
Here is a method of quickly testing 

tape recorders with separate erase, rec- 
ord, and playback heads: 

1. Splice a length of tape into a 
loop. 

2. Make sure that the heads are 
clean and free from bits of tape and 
brown smears. 

DRIVE OF CAPSTAN 
A oc?- ,ar RO_LER 

..( 
ERASER 

--\--;-- 

\ LRECORD J `PLAABACK? 

ty_. -- 3HEADS -.J 

LOOP OF TAPE 

FINGER 

3. Place the tape over the heads and 
between the capstan and pressure roll- 
ers. 

4. Apply a signal to the recording 
amplifier. 

5. Start the tape rolling and gently 
press a finger to the inside of the tape 
so it runs evenly over the three heads 
as shown in the illustration. 

6. Listen to the output signal in the 
playback amplifier. A weak or distorted 
signal indicates trouble that must be 
located by trouble- shooting. - N. H. 
Kent 
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GOODLINE 

POLYETHYLENE 

Now- SILICONE "WETPRUF "O 
PROCESSED, ANOTHER GOODLINE 
FIRST, Extends useful wet service life as 

much as 400 %. 

ALL GOODLINE Low Loss Television 

Transmission Lines are now especially 
SILICONE PROCESSED to repel moisture 

AT NO INCREASE IN COST TO YOU. 

Your distributor has these SILICONE 

PROCESSED, WATER REPELLENT GOOD- 
LINE TRANSMISSION LINES in stock 

now - ready for you ... 
Ask for them by name. Insist on these 

genuine GOODLINE "WETPRUF" TELE- 

VISION LINES. 

GOODLINE AIRLEAD - 733 GA & 737 GA GOODLINE HOLO - 801 GH 

GOODLINE SHEATHLEED - 812 GS & 823 GS GOODLINE TELEAD 

ALSO THE ECONOMY NON -SILICONE GOODLINE ANGELUS 

* IT'S EASY TO TELL IF IT'S "GENUINE GOODLINE" All Don Good Television 
Leadlines are Quickly Identified By The Blue and Yellow Reel. 

ALL GOODLINE TELEVISION TRANSMISSION LINES ARE PURE VIRGIN 
POLYETHYLENE ESPECIALLY COMPOUNDED FOR LONG SERVICE LIFE. 

,INC. 
SOLD BY LEADING 

JOBBERS & DEALERS 

Send coupon NOW! 
Get samples "in your hands" 
-you'll realize why 
Don Good Products make 
the finest television 
reception possible. 

I -IE 
DON GOOD, INC. 
1014 Fair Oaks Ave., Sc. Pasadena, Cali'. 
Please rush Samples and Complete Info 
motion covering Don Good Products. 

Name 

Street 

City State 

NEW .TV DYNATRACER 
THE 3 -IN -1 TEST TOOL 

REQUIRES NO ADDITIONAL EQUIPMENT 
SIGNAL TRACER - VOLTAGE TRACER COMPONENT CHECKER 

SPECIFICATIONS -The self contained DYNATRACER isolates trouble to a 
stage or component . tracing signals through any Video, Sound Sync, 
ACF. Horizontal or Vertical Sweep Circuit. 
WHAT'S MORE, this remarkable instrument traces voltages (50 010v 
AC /DC) and then instantly locates open, shorted, intermittent or leaky 
(up to 20 megohms) condensers, resistors, coils, transformers, etc. 

Save Time -Save Labor -Save Money -With The DYNATRACEE 
-Your Most Indispensable TV Repair Tool - 

Complete Trouble Shooting Manual Enclosed FREE 
See your local distributor -or if he can't supply you cOp a S5.00 '_ill, 
check or money order to this advertisement. 100% absolute satisfac - ion 
guaranteed or money back within ten days. 

Send Your Order Today to 

ELECTRONICS CO. I 211 -04 99th !Ave., Dept. 118 
Queens Village. N. Y. 

10,000 Sereicem en 
Users of DY.'S 
TRACER Can't B. 
Wrong! 
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OF 
EQUIPMENT AT 
Western Union Telegraph Co. 
Development & Research Dept. 
Electronics Research Div. 
Water Mill, N. Y. 

INCLUDES 

hallicrafters 
RECEIVERS 

HALLICRAFTERS SX88 

Wherever world wide, all band 
radio reception is important 
and reliability of receiver per- 
formance paramount, there is 
bound to be HALLICRAFT- 
ERS! The radio man's radio. 

de// in 8.9 rorrir/aúJ. 

hallicrafters 
CHICAGO 24, ILLINOIS 

I 

I 

1 

I 

I 

I 

FUSE INTERLOCK 
The diagram shows how I rigged the 

high -voltage supply in the shop so its 
line fuses must be removed before the 
front panel can be taken off. This pro- 
vides a positive safety interlock that 
removes all input power but permits 
power -on tests to be made by reinsert- 
ing the fuses with the panel removed. 

fl 

The fuse block is mounted directly 
behind the panel. The fuses project 
through holes just large enough to pass 
the threaded body without clearing the 
large end. 

This setup permits quick and easy 
fuse changing, and also quickly indi- 
cates a blown fuse. The inconvenience 
of having to remove the fuse pays for 
itself in safety. -Robert E. Riddle 

UNGAR PENCIL 
In this column of the July, 1953, issue, 

A. Von Zook describes how he uses a 
heavy coil spring to prolong the life 
of tips in Ungar soldering pencils. I 
prevent cracking of the porcelain base 
and at the same time form a handy rest 
for the iron by slipping a broom hanger 
over the porcelain part of the tip as 

D 

shown in the drawing. You can get 
these hangers at stores selling house- 
hold hardware. Albert White 

FEEDBACK OSCILLATOR 
The feedback -type code oscillator in 

the diagram is simple and requires a 
minimum of parts. The pitch is adjust- 
ed with the wing -nut that moves the 

ALUMINU STRIP CARBON MIKE BUTTON 

..--WSG NUT 

SPRING OVER BOLT 

1111111-f 
NEY 

6V LANTERN BATT 

3.2n PM SPAR 

aluminum strip toward or away from 
the speaker. Feedback occurs between 
the speaker and mike button when the 
key is closed. Robert P. Kraig END 

GREYLOCK'S 
NEW HEADQUARTERS 

OPENING 

SPECIALS ! 
COMPLETE LINE OF STANDARD 
BRAND TV AND RADIO PARTS 

AND TUBES AT 

LOWEST POSSIBLE PRICES 

STANDARD BRAND DISTRIBUTORS 
TUBES IN ORIGINAL BOXES. 

ALL TYPES IN STOCK 

LESS 50% and 10% 
Cathode Ray Tubes - Dumont Licensed 

121P4 .. $14.20 16R /KP4 $17.40 
14BP4 $15.90 17BP4 $18.60 

20CP4 $22.50 
plus large allowance on your old tube. All tubes shipped prepaid to us. 

SELENIUM RECTIFIERS 
65 Mil .49 250 Mil 1.19 

100 Mil .75 300 Mil 1.19 
150 Mil .85 0350 Mil 1.49 
200 Mil 1.19 400 Mil 1.49 

500 .Available in either MPat or aircooled. 9please s Boxed 5c ea. extra. specify. 

Federal Selenium Rectifiers, 75 Mil, Special ... 49 

5" PM speaker, I oz magnet $ .99 
Special 4 -prong standard 6 -volt non- synchro- 

nous vibrator, brand new, fresh stock 1'.19 
Lots of 12 Net 12.95 

American crystal cartridge type CRIA, 3 volts 
output. individually boxed. replaces Astatic 
L type, and many other 78 RPM phono car- 
tridges 1.59 

Webster NIOP6 cartridge for 78 RPM..._ L79 

TOP BRAND MFRS'. CLOSEOUT 
Top Brand L82 Pickup and cartridge 

MLP -I crystal cartridge & pickup arm 
nylon cartridge and needle 

3 -Speed universal osmium phono needle, In- 
dividually packaged. List price $1.50 - 
Special .35 

IO for 2.95 

TUBULAR ELECTROLYTIC CONDENSERS 
8 Mfd 450 volt .25 
8 -8 mfd 450 volt .35 
20 -20 mfg 150 volt .29 

2.59 
2.95 
1.95 

300 -OHM TWIN LEAD, 7 STRAND 
55 Mil 22 gauge, per 1000 ft. 8.95 

100 Mil 20 gauge. per 1000 ft. 13.95 
100 Mil 20 gauge, Federal silver line, per 

1000 ft. 16.95 
Aluminum ground wire, ;8.50 st., per 1000 ft. 9.95 

All- channel 8- element conical antennas. Car- 
tons of 12. each 2.49 (Individually boxed. add 75c ea. extra) 

Stacking bars for above, per pair .50 

Low -band folded dipole. quick -rig 2.99 
High -band folded dipole, quick -rig .75 
Combination of above hi and to dipoles 3.59 

4- Element High Band Yagis Channels 7 thru 19 .1.69 

Our new large quarters of over 15,000 
sq. ff. enables us to service you promptly 

and efficiently. 

We wish fo take this opportunity to thank 
all our customers for their past patronage. 
All orders F.O.B. N.Y.C. No orders accepted under 55.00 - 25% deposit required on C.O.D. orders 

GREYLOCK ELECTRONICS 
SUPPLY COMPANY 

554 West 168th St. 1 nr. Broadway I 

New York 32, N. Y. 
Phone TOmpkins 7 -9050 

Convenient to All Subways C. Buses 
Around Corner 168th St. Bus Terminal 
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The data that Launched 

Thousands of Careers 

is yours FREE to show 

HOW YOU CAN BE SUCCESSFUL 

IN RADIO -TV- ELECTRONICS 

Send for Your Booklet Today! 

YOU CAN plod along for years, getting a paltry 
increase now and then, enjoying little security, 

finding your work dull and drab. 
Then something happens. Things look up. You be- 

come more confident. Your earnings rise. You feel 
more important. 

"Luck," some may say. 
"Contacts," others may suggest. 
But in your heart, you will know the answer : 

"Training." And it all may have started the moment 
you filled out a coupon requesting a copy of a free 
booklet named "Your Future in the New World of 
Electronics." From this data you get knowledge of 
where you stand in Electronics. Tremendous expan- 
sion leaves this gigantic industry pleading for 
trained men. Top manufacturers sold billions of dol- 
lars worth of electronic mer- 
chandise in 1953. By 1960, the 
radio -electronics industry 
should do no less than 10 billion 
dollars per year, not counting 
military orders. 

Today there are over 97,000 
radio- equipped police cars ; an 
even larger number of taxis are 
radio equipped (at least 87,000) ; 32,000 civilian 
planes have radio ; 35,000 American ships have 
radio. 

Today there are over 120,000,000 radios in use. 
There are 28,000,000 TV sets and 381 TV stations in 
operation. Color TV is coming into its own. Count- 
less positions must be filled -in development, re- 
search, design, production, testing and inspection, 
manufacture, broadcasting, telecasting and servic- 
ing. To fill these posts, trained men are needed - 
men who somewhere along the line take time to im- 
prove their knowledge, their skills. Men who, today, 
perhaps, take two minutes to send for a booklet. 

"Your Future in the New World of Electronics" 
shows you how CREI Home Study leads the way to 
greater earnings through the inviting opportunities 
described above. 

However, CREI: does not promise you a "snap." 
With an accredited technical school such as this, you 
must study to convert your ambition into technical 
knowledge you can sell in the fabulous Electronics 
market. 

Since its founding in 1927, CREI has provided 
thousands of professional radio men with technical 
educations. During World War II CREI trained 
thousands for the Armed Services. Leading firms 

choose CREI courses for group training in electron- 
ics, at company expense, among them United Air 
Lines, Canadian Broadcasting Corporation. Trans- 
Canada Airlines, Sears, Roebuck and Co.,, Bendix 
Products Division, All- American Cables and Radio, 
Inc., and RCA Victor Division. 

CREI courses are prepared by recognized ex- 
perts, in a practical, easily understood manner. You 
get the benefit of time -tested materials, under the 
personal supervision of a CREI Staff Instructor, 
who knows and teaches you what industry wants. 
This is accomplished on your own time, during hours 
selected by you, and controlled by your own will 
power. This complete training is the reason that 
graduates find their CREI diplomas keys-to-success 
in Radio, TV and Electronics. CREI alumni hold top 

positions in America's leading 
firms. At your service is the 
CREI Placement Bureau, which 
finds positions for advanced 
students and graduates. Al- 
though CREI does not guaran- 
tee jobs, requests for personnel 
far exceed current supply. 

Now is the time of decision 
for you. Luck wi 1 not propel you forward unless it 
finds you trained. Contacts won't budge you an inch 
unless you have the skill to back them up. The an- 
swer is : Technical Training ... and willingness to 
learn. Together they will bring you increased earn- 
ings in this new Age of Electronics. Fill out the cou- 
pon below and mail it now. We'll promptly send you 
your free copy of "Your Future in the New World 
of Electronics." The rest -your future -is .zp to 
you. 

CREI resident instruction (day or night) 
is offered in Washington, D.C. New 
classes start once a month. 
VETERANS: If you were discharged 
after June 27, 1950 -let the new G.I. 
Bill of Rights help you obtain CREI 
resident instruction. Check the coupon 
for full information. 

OCTOBER, 1954 

MAIL COUPON FOR FREE BOOKLET 

CAPITOL RADIO ENGINEERING INSTITUTE 
Accredited Technical Institute Curricula. Founded in 1'27 

Dept. 1410A, 3224 16th St., N.W., Washington 10, D. C. 
Send booklet Your Future in the New World of Electronics" and course 
outline. 
CHECK Practical Radio Engineering Aeronautical Radio Engineering 
FIELD OF Broadcast Radio Engineering (AM, FM, TV) 
GREATEST Practical Television Engineering 
INTEREST DTV, FM & Advanced AM Servicing 

Nome 

Street 

City Zone State 
Check Residence School Veteran 
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NEW STOCK OF FIRST QUALITY 

TELTRON TUBES 
GUARANTEED!... LOWEST PRICES EVER! 
All tubes individually boxed ...unconditionally guaranteed for one year! 

GIFT OFFER! 
One 6BG6G tube 
will be shipped 
FREE with any 
ord r accompany- 
ing this ad. 

Type Price Type Price Type Price Type Price Type Price Type Price 
1A7GT.....53 5V4G AS 6AT6 .37 68N6 .90 6SA1GT....45 12AU6.....43 
1H5GT.....51 5Y3GT.....30 6AU5GT...60 6BQ1 .85 6SK7GT...45 12AU7.....58 
114 .51 5Y4G .40 6AV5GT ...60 6BY5G.....60 6SL7GT....60 12AV6.....42 
11.6 51 523 .42 6AV6 .37 68Z1 95 6SN7 .60 12AV7.....73 
1LC6.. ... .49 6A8 40 6AX4GT...60 6C4 41 65Q7GT...38 12AX4GT..60 
1N5GT.....51 610 40 6AX5GT...60 6C86 .51 678 71 I2AX7.....61 
OR5 .51 6Q7 .40 6BA7 .58 6CD6G....1.63 6U8 76 12AZ7 65 

1T4 51 6AB4 .43 6BC5 .48 6CÚ6 .95 6V3 80 1284 12 

1U4 51 6AC1 .65 6BE6 46 6F6 .42 6V6GT ....48 12BA6.....46 
1U5 43 6A F4 1.02 6BF5 48 6F5GT.....44 6W6GT....53 12BA7 .... .58 
1X2.......65 6AG5 .52 6BF6 48 6716 .50 6X4 37 12BE6.....46 
2A3 .35 6AH4GT...65 6BG6G....1.18 616 .61 6X5GT.....38 12BH1 .... .61 
2A1 35 6A15 .96 6BH6......51 615GT.....49 6X8 80 12BZ7 .... .63 
3Q4 .53 6A K5 .96 6BJ6.. .... .51 6K6GT.....39 7F8 .49 12K7 40 

3Q5GT.....61 6AL5 43 6BK5 .75 6L6 .18 7N7 49 12SLIGT...60 
3S4 .48 6A Q5 .48 6BK7 .78 6S4 .41 12AL5 43 12SN1GT...56 
3V4 .48 6A R5 .48 6BL1GT....78 6S8GT.....65 12AT6.....37 19BG6G...1.48 

FREE$7.20 list value Bonus Box of three 
6SN7 tubes and 25 assorted 

I resistors with each order of $25 or more 

SAME DAY SERVICE 
48 Hour Postal Delivery To West Coast 

TERMS: Save all freight and postage charges. All 
orders accompanied by full remittance will he shipped 
POSTAGE PAID anywhere in the continental U.S.A. 
25% deposit required on COD's. Minimum order $10.00. 
Open accounts to rated firms only. 
Send for Free complete tube listing and 

monthly specials! Get on our mailing list. 

Type Pr ce 
19T8 7 

25BQ6GT 82 
25L6GT 41 

25Z5 .55 
25Z6GT....36 
35B5 48 

35C5 48 

35W4 .33 

35Y4.......42 
35Z5GT....33 
50A5 .49 
5085 .48 
5005 .48 
TYPE 80...40 
11723 .33 

11IZ6GT...65 

SPECIAL! -till Nov.1 
Type Price 
0Z4 39 
IB3GT 55 
IS5 35 
5U4G 39 
6AU6 33 
6BA6 38 
6BQ6GT 75 
6SN7GT 48 
6W4GT 35 

Type Price 

12AT7 53 
12BY7 59 
I2SA7 43 
12SK7 43 
12SQ7 35 
25W4GT 39 
35L6GT 39 
50L6GT -17 

II7L7GT 99 

Watch for our monthly specials of key radio 
and TV types. Each month new key types will 
apear. Take o ke advantage and order your re 
a 

TELTRON ELECTRIC COMPANY 
428 Harrison Ave., Dept. RE -10 Harrison, N. J. 

Phone HUmboldt 4 -9848 = 

BEST BUY YET! 

HERE IS YOUR OPPORTUN- 995 ITY TO BUY A COMPLETE 
PROTELGRAM PHILIPS TV 

SYSTEM AT A REMARKA- 
BLE PRICE ... THIS OFFER 
INCLUDES ... PLUS ONLY 

$10.00 extra 
for cabinet 

I Chassis completely wired and 
ready for use, including 23 
tubes plus one diode. 

2 Protelgram projection unit including picture 
tube. 

3 25,000 volt power supply ready for use. 

4 8" dynamic speaker on large baffle. 
5 23" flat viewing screen and full size reflect- 

ing mirror. 
NOTE: Chassis includes . Automatic beans sup- 
pressor . high Fidelity sound system . Auto- 
matic gain cunuel . . . "Standard foil" Tuner, etc. 

THE GOLDSTAR CO. 
58 Walker Street, New York 13, N. Y. 

Phone WAS -8187 
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HERE AT LAST! 
CHEXALL 

Vest Pocket Tester 
A mighty mite. It 
virtually replaces the 
VTVM. Excellent sen. 
sitivity. Checks leak 
age beyond the range 
of most meters. 
Checks AC or DC 
Voltages. Check- 
presence of RF and 
High Voltages up to 
30 KV. Tests and 
Quality checks all 
types of Condensers. 
Checks tubes. trans- 
formers and many 
other important ap- 
plications! 

H -BAR -G 
"ADAPTEST" 

$1.95 
Postpaid 

$8.95 
Complete Postpaid 
with leads and 
interlock cord. 

NEW! IMPROVED! 
H -BAR -G 
"ADAPTEST" 

Checks CRT and Yoke 
setting, height. linearity 
and alignment. Can be 
used with vest pocket 
fester to check quality 
of CRT and operating 
voltages. 

I SAVE MONEY ON COMBINATION OFFER! 

BOTH UNITS FOR $9.95 

Send Check or Money Order with order. 
Save C.O.D. and Postage Charges. 

BRUNO -NEW JERSEY, INC. 
12 HENNION PLACE 

BLOOMINGDALE, N. J. DEPT, B 

LOW -FREQ CONVERTER 
Please print a circuit of a converter 

that will enable me to hear the Los An- 
geles radio range station weather re- 
ports (332 kc) on a standard broadcast 
receiver. If possible, I would like con- 
tinuous tuning from 200 to 400 kc. The 
broadcast receiver has a 455 -kc i.f.- 
B.E.M., Torrance, Calif. 

The diagram of the converter is 
shown. Operating voltages may be tak- 
en from the receiver or from a separate 
power supply. The antenna and oscil- 
lator coils have adjustable powdered- 
iron cores that make it easy to track 
the circuits when using almost any 
standard type of tuning capacitor. 

The oscillator coil is designed for a 
455 -kc i.f. and a 120 -µµf padder. With 
a 455 -kc i.f. you will have to feed di- 
rectly into the receiver's mixer plate or 
first i.f. grid circuit through a short 
length of low- impedance coaxial cable 
from the plate of the 6K8. The tuned 
coil in the 6K8 plate circuit may be 

Interest in the Question Box, as indi- 
cated by letters received, is not high, and 
the question has arisen as to whether the 
space might not be better devoted to 
other subjects. What do our readers 
think? Should we: (I) continue the Ques- 
tion Box as is; (2) discontinue it; or (3) 
substitute some other material, and if so, 
what? Please mail your vote to Question 
Box, Radio -Electronics, 25 West Broadway, 
New York 7, N.Y. 

one winding of a standard 455 -kc i.f 
transformer. The secondary coil is not 
needed. 

If you want to couple the converter 
directly into the receiver's antenna ter- 
minals, shift the converter's output 
frequency into the broadcast band at 
around 550 kc. The coil in the 6K8 
plate circuit should be a 500 -600 -kc 
converter output transformer with a 
low- impedance winding for feeding the 
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for Unmatched Versatility 
in Field Recording! 

Designed for nature sounds, music, street 
sounds, interviews, conferences, courtroom re- 
porting, missionary work and field reports. All 
of these may be recorded on a single 4 -speed 
portable, battery- operated spring -wound tape 
recorder. Features quick speed change with 
automatic equalization. 

Model 610 EM meets both primary and sec- 
ondary NARTB standards and operates at tape 
speeds of 15, 7%, 33%, 1% ips. Records and 
plays back frequencies up to 15,000 cycles. 
Model 610 DM operates at tape speeds of 7%, 
33344,11 %, 1%6 ips. 

These tiny recorders weigh only 17 lbs. with 
self-contained batteries that last 100 operating 
hours and include built -in monitoring and 
headphone playback facilities. Designed for 
extreme simplicity of operation. Meets the 
most gruelling field tests. May be operated 
anywhere. Measures only 7 x 10 x 11 inches. 

Write for complete technical literature 
and direct factory paces to Dept. RE: 

AMPLIFIER CORP. of AMERICA 
396 Broadway, N. Y. 13. N. Y. 

T M. Reg. U S Pat OR 

EASY TO LEARN CODE 
It is easy to learn or increase speed 
pith an lnstructograph lode Teach- 
er. AtTard, the quickest and most 
practical method yet developed. For 
beginners or advanced students. 
Available tapes from beginner's al- 
phah; to typical nii -"ages on all 

Speed rang, : In 40 WI'M. 
Alvin_- ready -no 121íV. 

ENDORSED BY THOUSANDS! 

Tic Instru,tuv rai, Cask Teacher 
literally takes the Vlore of :m r- 

learn 
alit 

master 
enables 

without 
anyone 

Icarn and master ode ithout fur- 
ther asvi atTe. Tlciousands of Successful orera[ors have 
rite to [he ca co" went the Ins 

and 
pgrc a System. 

Write today for convenient rental and pu[ ha9e plans. 

3701 Sheridan Rd Dept. RC, Chicago 40. III. 

URGENT! URGENT! 

ELECTRONIC TUBES 
We Pay Spot Cash for: 

RADIO, TV -all types 
State types, condition 

of merchandise, quantities and price. 

COLUMBIA ELECTRONICS CORP. 
115 Liberty Street, N. Y. C. 

ENJOY 3 COLOR TELEVISION 
FILTER SCREEN NOW 

Changes dull eye -straining black and white pictures 
into beautiful color tones. Seconds to attach. No tools 
used. Helps eliminate glare and snow in fringe a 
Order direct. Send $1 fors up to 16 ", 51. 

e 
25 

s 

stze 17 ". 51.50 size 20 ". $2s a 21 ", 52.50 size 24 ". 
Sa size 27". We pay postage except on C.O.D. orders. 
Satisfaction guaranteed. Inquiries from dealers also 
welcomed. 

Zingo Products, Johnstown 13, New York 

OCTOBER, -c54 

receiver's antenna input circuit. Adjust 
the oscillator tuning slug and variable 
padder for proper tracking and cover- 
age across the band at the selected i.f. 

The circuit may be used also for 
shortwave reception by substituting 
suitable coils. For a single -band con- 
verter covering from 8.5 to 23 mc or 
12.5 to 36 mc, we recommend using 
oscillator coils such as the J. W. Miller 
"' \T" series designed for 1500 -kc i.f. 
service. These require a 1500 -kc con- 
verter output transformer. 

The antenna and oscillator coils for 
the 200 -400 -kc converter may be J. W. 
Miller types X- 320 -A and X -320 -C or 
equivalents. 

SERIES HEATER STRINGS 
I have trouble calculating the values 

of the series and shunt resistors in 
series -connected heater strings where 
the tubes have different current ratings. 
Please show by example how the values 
of these resistors are calculated. -A.F., 
St. Louis, Mo. 

VI V2 V3 

25,6v 6.3V 6.3V 
.6A ,3A .3A 

V4 
6.3V 
.30 

vs 
6.3V 
.15A 

The diagram shows a typical series - 
connected heater string of the type you 
refer to. The series includes tubes with 
0.6 -, 0.3 -, and 0.15 -amp heaters. 
Ohm's law is used for all calculations. 

The voltage drop across Rl is the 
supply voltage (117 in this case) minus 
the sum of the heater voltages of all 
tubes in the string. The current through 
R1 is that drawn by the tube with the 
highest current rating (V1). Using 
Ohm's law, R1 equals 

117 - [(4 x 6.3) + 25.6] 
0.6 

or 110 ohms. Rl dissipates 39.7 watts 
(66.2 x 0.6)- itswattage rating should 
be doubled for adequate safety factor. 

The voltage across a heater shunt re- 
sistor is the same as that of the tube or 
tubes it shunts. The current through 
it is the difference between the maxi- 
mum circuit current and the current 
rating of the shunted tube or tubes. 
Excess current (0.3 amp) is shunted by 
R2 around V2, V3, and V4-R3 shunts 
the excess current (0.45 amp) around 
V5. 

Still using Ohm's law, the resistance 
of R2 is 18.9/0.3 or 63 ohms and its 
power dissipation is 18.9 x 0.3 or 5.6 
watts. Similarly, R3 is 6.3/0.45 or 14 
ohms and the power dissipated is 2.9 
watts. For adequate safety factor, the 
wattage ratings of R2 and R3 should be 
not less than 10 and 5 watts, respec- 
tively. 

With the recent development of the 
600 -ma tubes for series operation, there 
will be greater use of series -string 
heaters by manufacturers. As a result, 
there will be many instances where 
shunting resistors will be used when 
making tube substitutions. END 

COMPLETELY 

SERVICE... 

COLOR TV 
with only two 

NEW instruments! 

RAINBOW GENERATOR 
Model 150 

Patent Pending 

NEW CIRCUITS incorporated in this instrument 
greatly simplify the TEST and ALIGNMENT of 
color TV circuits. NEW LINEAR PHASE SWEEP 
produces the COMPLETE PHASE RESPONSE 
CURVE, a ssuring g renter accura cy withf aster a l'ign- 
ment and elimination of color bar drift problems. 

APPLICATIONS 
MASTER PHASE CONTROL test and alignment 
CHROMA DEMODULATOR test and align- 

ment (either I/O or R- Y /B -Y) QUADRATURE 
TRANSFORMER test and alignment MATMX 
CIRCUIT test and alignment BURST AMPLIFIER 
test and alignment PHASE DETECTOR CIRCUIT 
alignment for reference oscillator REACTANCE 
CONTROL and REFERENCE OSCILLATOR adjust- 
ment 3.58 MC TRAP alignment TROUBLE- 
SHOOTING and PHASE ALIGNMENT in Pie 
home by picture patterns. 

METE 04T-6tM14111 &£MfRATflR 

THE WHITE DOT GENERATOR ENABLES COM 
PLETE ALIGNMENT OF ALL COLOR CONVER- 
GENCE CIRCUITS PLUS SWEEP CIRCUIT LINEARITY 
AND SIZE, AS WELL AS GENERAL TROUBLE- 
SHOOTING BY SIGNAL TRACING. 

APPLICATIONS 
DYNAMIC CONVERGENCE -vertical and hori- 

zontal test and adjustment DC CONVERGENCE 
-test and adjustment DEFLECTION COIL - 
positioning for best convergence BEAM 
MAGNETS- alignment for best convergence 

DYNAMIC PHASE ADJUSTMENT -vertical and 
horizontal FOCUS -test and adjustment of 
DC and dynamic focus TROUBLESHOOTING 
of all circuits affecting convergence LINEARITY 
-test and adjustment of horizontal and vertical 
sweep linearity TROUBLESHOOTING from 
antenna to picture tube by signal tracing. 

AAA NTRONI 
WINSTON ELECTRONICS, INC. 

Dept. 102, 4312 Main Street 

Philadelphia 27, Pa. 
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BUILD 15 RADIOS 
ONLY 

AT HOME $ 
- 

With the New Improved 1955 

Progressive Radio ` r"rT" 

a NOW INCLUDES 
HIGH FIDELITY, 
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SIGNAL TRACER, and 
CODE OSCILLATOR _(,á I o 

ATTRACTIVELY GIFT PACKED 
FREE SOLDERING IRON 
NO ADDITIONAL PARTS NEEDED 
EXCELLENT BACKGROUND FOR TV 
10 DAY MONEY -BACK GUARANTEE 
SCHOOL INQUIRIES INVITED 
ABSOLUTELY NO KNOWLEDGE OF RADIO NECESSARY 

WHAT THE PROGRESSIVE RADIO 
"EDU -KIT" OFFERS YOU 

The Progressive Radio "Edu -Kit" offers you a home study course at a rock 
bottom price. Our Kit is designed to train Radio Technicians, with the basic facts 
of Radio Theory and Construction Practice expressed simply and clearly. You will 
gain a knowledge of basic Radio Principles involved Radio Reception, Radio 
Transmission and Audio Amplification. 

You will learn how to identify Radio Symbols and Diagrams; how to build 
radios. using regular radio circuit schematics; how to mount various radio parts; 
how towire and solder in a professional manner. You will learn how to operate 
Receivers. Transmitters, and Audio Amplifiers. You will learn how to service and 
trouble -shoot radios. You will learn code. You will receive training for F.C.C. 
license. 

In brief, you will r a practical basic education in Radio, worth many 
times the small price you ipay. 

THE KIT FOR EVERYONE 
The Progressive Radio "Edu -Kit" was specifically preed for any person 

who has a desire to learn Radio. The Kit has been used successfully by young 
and old in all parts of the world. It is not necessary that you have even the 
slightest background i cien e or radio. 

The Progressive Radio "Edu -Kit" i used by many Radio Schools and Clubs 
in 
Forces Personnel add Veterans throughoutrthe 

training a d rehabilitation of Armed 
The Progressive Radio "Etlu -Kit" requires no nstructor. All instructions 

are included. are ncluded. All parts a individually boxed, and identified by name, photograph 
and diagram. Every step involved in building these sets is carefully explained. 
You cannot make a mistake 

PROGRESSIVE TEACHING METHOD 
The Progressive Radio "Etlu -Kit" a mes complete with instructions. These 

instructions are arranged in a Clear, simple and progressive manner. The theory 
of Radio Transmission. Radio Reception, Audio Amplification and servicing by 
Signal Tracing is Clearly explained. Every part is identified by photograph and 
diagram. You will learn the function and theory of every part used. 

The Progressive Radio 'Edu -Kit" uses the principle of "Learn by Doing ". 
Therefore you will build radios. perform jobs. and conduct experiments to illus- 
trate the principles which you learn. These radios are designed in a modern 

according to the best principles of present -day educational practice. You 
begin by building a simple radio. The next set that you build is lightly more 

m 
advanced. Gradually, i progressive mans r, you will find yourself constructing 
still re advanced 

s 
ulti -tube radio etse and doing work like a proessional 

Radio Technician. Altogether you will build fifteen radios. including Receivers. 
Transmitters. Amplifiers, Code Oscillator and Signal Tracer. These sets operate 
on 105 -125 V. AC /DC. An Adaptor for 210.250 V. AC /DC operation is available. 

THE PROGRESSIVE RADIO "EDU -KIT" IS COMPLETE 
You will receive every part necessary to build 15 different radio sets. Our 

kits contain tubes, tube sockets, chassis. variable condensers, electrolytic con 
d ensers. mica condensers, paper condensers, resistors, line cords, selenium recti- 
fiers, tie strips. coils. hardware, tubing, etc. 

Every part that you need is included. These parts are individually packaged. 
s o that 

a 
t you easily ily identify every item. A soldering it as is included, well as 

an Electrical nd Radio Tester. Complete, easy -to- follow instructions are provided. 
In addition. the "Edu -Kit" now contains lessons f or 

r 
i g with the 

Progressive Signal Tracer, F.C.C. instructions, quizzes, high fidelity instruc- 
tions. The "Edu -Kit" is a Complete radio course, down to the smallest detail. 

TROUBLE -SHOOTING LESSONS 
Trouble -shooting and servicing are included. You will be taught to recognize 

Tand repair troubles. You will build and learn to operate a professional Signal 
racer. You receive an Electrical and Radio Tester, and learn to u it for radio reairs. While you are learning this practical way, u will be able to do many a pair job for your neighbors and friends, and charge fees which ill 

far seed the cost of the "Etlu- Kit ". Here is your opportunity to learn radio quickly and easily, and have others pay for it. Our Consultation Service will help you with any technical problems which you may have. 

FREE EXTRAS 
Q ELECTRICAL & RADIO TESTER ELECTRIC SOLDERING 

IRON TV BOOK RADIO TROUBLE -SHOOTING GUIDE 
CONSULTATION SERVICE QUIZZES F.C.C. TRAINING 
Progressive "Edu- Kits" Inc., 497 Union Aie., Dept. RE -97, Brooklyn I I, N.Y. 

01 INE im ow 

1 
MAIL TODAY -Order shipped same day received. 

10 -Day Money -Back Guarantee. Include ALL FREE EXTRAS 
1 Send "Edu -Kit" Postpaid. I enclose full payment of $19.95 (U.S.A. only). 1 

Send "Edu -Kit" Postpaid. I enclose full payment of $20.95 (Outside U.S.A.). 
1 210 -250 V. Adapter for "Edu- Kit " -$2.50. 1 

Send "Edu -Kit" C.O.D. I will pay $19.95 plus postage (U.S.A. only). I I wish additional information describing "Edu- Kit ". No Obligation. I 
Send me FREE Radio -TV Servicing Literature. No Obligation. 

II Name 
Address 

-I 
2 

- 
I 
m 

3 
a 

o 

1 PROGRESSIVE "EDU- KITS" INC. 
1497 UNION AVE., Dept, RE -97, Brooklyn 11, N. Y. 1 
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POLYMETER 
Sylvania Electric Products, 

Inc., Great Arrow Drive, Buf- 
falo, N. Y., has introduced a 
new polymeter, type 301, de- 
signed for laboratory and field 
measurements. The frequency 
range is from 20 cycles to 20 kc. 
It uses the new Sylvania 7 -inch 

meter movement, and reads 
peak to peak, a.c., d.c. voltages, 
and direct current. Resistance, 
decibel and zero -center scales 
are provided. 

The a.c. and d.c. volt ranges 
are: 0 -3, 10, 30, 100, 300, 1,000. 
The peak -to -peak volt ranges 
are: 0 -8, 28, 80, 280, 800, 2,800. 
The d.c. milliampere ranges 
are: 0 -3, 10, 30, 100, 300, 1,000. 
The d.c. ampere range is 0 -10. 
Resistance ranges are: 0- 1,000, 
10,000, 100,000 ohms; 1, 10, 
1,000 megohms. Input: d.c. 
range, 17 megohms; a.c. range, 
2.7 megohms shunted by 40 Rif 
(with unshielded lead) or 125 
Alf (with shielded lead). 

HI -FI PREAMPLIFIER 
Regency, Division of I.D.E.A., 

Inc., 7900 Pendleton Pike, In- 
dianapolis 26, Ind., has intro- 
duced a high -fidelity preampli- 
fier, model 350 -P. 

The features of the preampli- 
fier include cathode follower 
output; equalization range of 

+18 to -20 db at 30 cycles 
and +14 to -20 db at 20,000 
cycles; intermodulation distor- 
tion of 0.1% at 2 -volts output 
(40 cycles and 7,000 cycles, 4:1). 

RECORDING TAPE 
ORRadio Industries, Inc., 

Opelika, Ala., has designed a 
new 7 -inch reel with a 21/4 -inch 
hub for Irish green -band mag- 
netic recording tape. The new 
reel uses only one slot on the 
hub to secure the end of the 

tape. This practically elimi- 
nates any wrinkling and dis- 
torting of the tape at the hub. 
This reel also does away with 

the need for thinning the tape 
coating. 

CORNER HORN 
G & H Wood Products Co., 

'75 N. 11 St., Brooklyn 11, N. Y., 
has announced the production 
of a new 20 -inch Klipsch -de- 
signed corner horn speaker en- 
closure, the KR -5. This speaker 
enclosure may be wall -mounted, 
corner -hung, placed on a shelf, 
bench or table, and may be 
placed in any room. 

The KR -5 approaches Klipsch- 
orn performance on light 
middle bass, and is excellent 
for its size even on heavy bass. 

Each unit is equipped with a 
handle to permit carrying from 
place to place, as well as a 
bracket for wall mounting. The 
finished model is available in 
honey walnut on walnut, French 
mahogany on mahogany, Kori- 
na, ebony, and leatherette. It 
has a 12 -inch cutout with an 
8 -inch plate. The dimensions 
are 21 x 16% x 14 inches. 

NEW CARTRIDGE 
Webster Electric Co., 1900 

Clark St., Racine, Wis., has an- 
nounced the addition of a new 
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universal cartridge to their 
Featheride line. Known as the 
WX, this cartridge is a single - 
needle, dual -voltage model for 
either 78- r.p.m. or 3 -speed use. 

For high- voltage applications 
it develops 5 volts at 78 r.p.m. 
or 2 volts at 331/2 to 45 r.p.m. 
Using the shunting capacitor 
which is furnished with the car - 
tridge for low- voltage use, the 
W X develops 0.75 volt at 331/2 
to 45 r.p.m. or 1.5 volts at 78 
r.p.m. 

The WX weighs only 7.25 
grams and comes packed in a 
plastic container to protect it 
against damage in handling. 
Besides the capacitor, the WX 
is furnished with an extra nee- 
dle screw, terminal clips, and 
installation instructions. 

COMPONENT TESTER 
Transvision, Inc., Division of 

Sightmaster Corp., New Ro- 
chelle. N. Y., has announced a 
new improved TV component 
tester, model 100. It tests fly- 
back transformers and yokes, 
and will detect even one shorted 
turn. Model 100 tests picture 
tubes either in or out of tester 
for emission, short, or electrical 

leakage. It is a selenium recti- 
fier checker as well as picture - 
tube reactivator, renewing the 
emission of tubes which have 
deteriorated due to use or to 
shelf life. The unit checks ca- 
pacitors for capacitance, shorts 
or opens, and also checks con- 
tinuity. 

ELECTRONIC SWITCH 
Electronic Instrument Co., 

Inc., 84 Withers St., Brooklyn 
11, N. Y., has designed the 
model 488 electronic switch to 
permit the simultaneous obser- 
vation of two separate traces 
on the screen of one scope. It 
also serves as a square -wave 
generator over the range of 
switching frequencies. 

The switch offers a means of 
comparing the amplitude, wave- 
form, and phase of two sig- 
nals; checking phase shift and 
waveform distortion; gain or 
frequency response of an en- 
tire amplifier or a single stage. 
It sets up a voltage reference 
level or zero base line, and pro- 
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vides square waves over suffi- 
ciently wide ranges for all 
square -wave testing of audio 
amplifiers. 

The model 488 features con- 
tinuously variable switching 
rates and square -wave fre- 
quencies in three ranges from 
less than 10 to over 2,000 cycles. 
Tube complement is: two 
6AU6's, two 12AU7's, and one 
6X5, transformer- operated. 

FLYBACK 
Cramer Halldorson Trans- 

former Corp., 2734 N. Pulaski 
Rd., Chicago, Ill., has announced 
the FB417, a replacement as- 
sembly incorporating a high- 

voltage rectifier socket and 
mounting to replace Crosley 
No. 15720 -5 -1 and Hallicrafters 
No. 550251. 

Plaskoil, a plastic- coated high-. 
voltage coil used in the FB417, 
possesses dielectric properties 
to guard against flashovers and 
breakdowns. 

NEW MICROPHONES 
The -'.static Corp., Conneaut, 

Ohio, has announced two new 
hand microphones, ceramic 
model M101 and crystal model 
M102. They are compact little 
units housed in plastic cases. 

The output of the crystal 
M102 is - 46 db, and that of 
the ceramic M101 is - 53 db. 
Frequency range of M102 is 30 to 

10,000 cycles, with fiat response, 
while the range of the M101 is 
30 to 8,000 cycles, with slightly 
rising characteristics in the 
high range. 

LIGHTNING ARRESTER 
Television Hardware Manu- 

facturing Co., Division of Gen- 
eral Cement Manufacturing Co., 
919 Taylor Ave., Rockford, Ill., 
has announced a combination 
lead -in tube and lightning ar- 
rester. It is a lightning ar- 
rester on the outside end of the 
lead -in tube and a wall plug on 
the inside end. 

A 3Is -inch hole is drilled 

a complete 

TUBE TEST 

for only 
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New EMC Mudel 208* 
CHECK THIS 
COMBINATION 

DFiSlYE 

`Pal. 'ending tesis all FEATURES: 

tub? types quickly 
Lc west market pr ce 

YP eS q IkI y Completely portaole 
easily ... accurately Ctecks all popear octal, 

... in the field or shop. baselinbesature 
and nova) 

Flexibls switching system 
The sensational new EMC assures complete testing 

Model 208* gives you 
cf all present and -uture 

g y tunes types 

for the first time a Elements numbead accord. 

complete recision tube 
In, to RTMA bass system 

COnI P P Inlividual socket` fa- each 

tes-er for less tuye type 

than $25.00. 
Checks completely fo? qual- 
ity as well as slats. leak - 
agis, Filament continuity 

Wit 1 it you can quickly or opens betwee, any two 

and accurately test 
tube elements 

y Visual line voltare :heck 
all tube types wish acjustable :cntrol as- 

sures accurate quality 
for quality as well testing 

as Shorts, leakages, Mstches and che:ks HI -Fi 
tubes rich as 1E LS, I.T 66, 

filament continuity and 5811 

and opens. Spice raving, hies impact 
case, 51/4 s 63/4 : 2;i" 

MODEL 208 TU3E TESTER Cones complete witi de- 
(COMPLETELY WIRED AND TESTED) tailed instruction nook and 
Only $24.90 tute listings 
MODEL CRA (PICTURE TUBE Or invaluable tool fa: Service. 
ADAFTOR OF MODEL 208) $4.50 men, rad o hams, IIFl fans, 

;tedtnts, hobbyists. 

Writ -a to Dept. RE -10 today for complete catalog 
of Faecision Not equipment. 

E e 
EN:POR- DEPT.- 

ae LIIERTf ST. N. Y 3. M. Y. 

ELECTRONIC 
MEASUREMENT 
CORPORATION 

SSO. LAP /METTE STReZT 
NEW TARN ,e. N. a. 

129 

www.americanradiohistory.com

www.americanradiohistory.com


through the wall, and the de- 
vice is fastened securely in 
place. Then the lead -in wire 
(any standard type) is attached 
to the lightning arrester where 
it makes contact through the 
arrester's serrated teeth. A 
standard antenna lead -in plug 
is fastened to the lead -in com- 
ing from the set and plugged 
into the other end of the lead - 
in tube. 

TAPE RECORDER 
Hudson Radio & Television 

Corp., 48 West 48th St., New 
York 36, N. Y., is distributing 
the Fcrrograph tape recorder, 
made in Great Britain. Some 
features of this machine are: 
three independent drive motors, 
wide frequency response, high 
signal sensitivity, automatic 
cutoff in unattended operation, 

start and stop control, separate 
bass and treble adjustments, 
and metered input control. 

The Fcrrograph operates at 
either 3.75 or 7.5 inches per 
second. It is capable of double - 
track recording and playing. 
Rewind time is 1 minute. A 

built -in preamplifier enables 
the machine to make full -depth 
recordings from signals as 
weak as .003 volt peak. Audio 
output is 2.5 watts. Recorded 
voice or music can be heard di- 
rectly from a built -in loud- 
speaker or can be piped out to 
external speakers. The machine 
is self- contained and is readily 
transportable. It measures 
181/2 x 171/2 x 9% inches, and 
weighs 50 lbs. 

DISC CAPACITORS 
Centralab, Division of Globe - 

Union Inc., 900 E. Keefe Ave., 
Milwaukee 1, Wis., has an- 
nounced new 3,000- and 6,000 - 
volt disc capacitors. 

Designed for use in high - 
voltage circuits and television 
applications, these capacitors 
are 100% flash -tested at twice 
rated working voltage for max- 
imum safety factor. The units 
also can be used for industrial 
electrical and electronic appara- 
tus such as motor buffers, ig- 
nition quieters, and computers. 

Type DD30, 3000 -volt disc 
units are available in capaci- 
tances from 4.7 to 3,000 Rif. The 
DD60, 6,000 -volt capacitors are 
in the range from 4.7 to 1,500 
µµf, 

TURNTABLES 
Rek -O -Kut Co., 38 -01, Queens 

Blvd., Long Island City 1, N. Y., 
has announced two new 3- speed, 
12 -inch precision turntables. 
The Rondine, model B -12, is 
powered by a 4 -pole induction 
motor; and the Rondine Deluxe, 
model B -12H, employs a hys- 
teresis- synchronous, self- lubri- 
cating motor. 

Aside from the motors, the 
two turntables are identical. A 
single selector knob is used for 
setting the desired speed: 331/3, 
45, or 78 r.p.m. Between the 
speed settings are intermediate 
"off" positions. These permit 
the turntable to be operated 
at any selected speed and then 
shut off without going through 

all of the speeds. 
The Rondine features a built - 

in, retractable hub for 45- r.p.m. 
records and requires no ex- 
ternal adapter. 

STACKING KIT 
Davis Electronics, 4002 W. 

Burbank Blvd., Burbank, Calif., 
has introduced a new antenna 
stacking kit that was designed 
to simplify stacking of two 
Davis Super -Vision antennas 
in weak -signal areas. 

The kit may be used for 
either horizontal or vertical 
stacking. 

V.H.P. ANTENNAS 
Ward Products Corporation, 

1148 Euclid Ave., Cleveland 
15, Ohio, has introduced three 
new v.h.f. antennas called the 
IT Yard Frifigcntasler, and avail- 
able in single and stacked mod- 
els. The Fringemaster has the 
trap -bolt type of fold -up con- 
struction that prevents antenna 
collapse and forms a rigid and 

permanent assembly. It has 
polyethylene insulation 
throughout with seamless tub- 
ing elements and square alumi- 
num tube supports and cross - 
arms. 

It is available in the follow- 
ing stack models: single bay 
TV -285, quarter -wave stack 
TVS -286, half -wave stack TVS - 
287. Stacking kits are also 
available in TVS -288 and TVS - 
289. 

CORRECTION 
The address of the Jensen 

Manufacturing Co. was given 
incorrectly in the announce- 
ment of the new Jensen back - 
loaded cabinets on page 133 of 
last month's issue. The correct 
address is 6601 South Laramie 
Ave., Chicago, Ill. 

END 

All specifications given on these 
pages are from manufacturers' data. 

Wittkair 
Type Each 
0A2 $ .90 
OB2 .88 
0C3 .95 
A7GT .67 
AE4 .90 
B3GT .69 
H5GT .51 
J6 .93 
L4 .63 
L6 .66 
LA4 .82 
LA6 .80 
LB4 .82 
LC5 .80 
LC6 .80 
LDS .80 
LE3 .80 
LG5 .80 
LH4 .80 
LNS .80 
N34 .90 
N48 .50 
N5GT .63 
N64 .75 

Type 
R4 
R5 
S4 
55 
T4 
U4 
US 
V2 
X2A 

2X2 
3M 
3LF4 

3Q5GT 
3S4 
3V4 
5R4GY 
5U4G 
5V4G 
5Y3G 
5Y3GT 
5Y4G 
6A8GT 
6AB4 

RADIO & TV 

RECEIVING TUBES 
GUARANTEED 
ONE FULL YEAR 

Each 
.85 
.62 
.67 
.52 
.62 
.61 
.51 
.45 
.74 

1.43 
.90 
.76 
.66 
.72 
.61 

.62 
I.00 

.49 

.83 

.37 

.42 

.43 

.68 

.51 

WINDSOR "WONDER- BEAM" 
3 -WAY TV ANTENNA 

A real {lei tot slier, this antenna 
works where others fail l Adjustable 
arms, for Average Areas, Fringe 
Areas, and UHF. Features new 
electronic wonder -switch: no need 
to rotate antenna, just turn wonder - 
switch for best results with each 
individual st ationl AVol Lis with any 
TV set. 
SPECIAL PRICE 
Lots of Six 
Singly $5.95 Each 

$5.69 Each 

riti iir 5 1 ,(1!, ILTUTE 1 n 11AI0 'I It'r ra 
And thousands o f s ['valid-, throughout 1iu r1 , Ii]! v . I'Itn.11 
EXPERIECP:. that yon[, [n 

eadceh 
p end 
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oen 

v eWrin 
dts 

be 
Tt u be 

sQ.p 
lf, 

f 
yu. 

r OTnE 
YEAR!Twghy arane tee fm' Gsreen a 

y 
d Blank Windsor Tube 'Carton is 

now accepted everywhere. as a symbol of QUALITY and DEPENDABILITY! 

Type Each Type Each Type 
6AC5GT .... .82 68F6 .43 654 
6AC7 .90 6BG6G 1.47 6S8GT 
6AF4 1.10 6BH6 .63 6SA7GT 
6AG5 .59 6BJ6 .53 6SC7 
6AH4 .68 6BK5 .76 65D7 
6AH6 .89 6BK7 .97 6SF5GT 
6AK5 I 05 6BL7GT .... .94 65G7 
6ALS .44 6BN6 .98 6SH7GT 
6AN8 .95 6BQ6GT .... .98 6SJ7GT 
6AQ5 .51 6807 .92 6SK7GT 
6AQ6 .47 6BY5G .85 6SL7GT 
6AQ7 .75 6BZ7 1.09 6SN7GT 
6AR5 .42 6C4 .41 6SQ7GT 
6A55 .55 6C5GT .60 670 
6AS7G 4.50 6CB6 .58 6U4GT 
6AT6 .42 6CD6G 1.57 6U5 
6AUSGT .85 6C56 .56 6U8 
6AU6 .47 6D6 .63 6V3 
6AV5 .85 6E5 .72 6V6GT 
6AV6 .41 6F5GT .54 6V8 
6AX4 .72 6H6GT .55 6W4GT 
688G .93 6J5GT .44 6W6GT 
6BA6 .50 6J6 .68 6X4 
68A7 .66 6J7 .70 6X5GT 
6BC5 .58 6K6GT .45 
6BC7 .78 6K7 .70 
68DSGT .98 6L6G .88 
6BD6 .54 6L6GA .88 
6BE6 .51 6Q7GT .55 
6BF5 .66 6R7 .75 

Each 
.51 
.75 

.63 

.55 

.55 

.68 

.85 

.60 

.72 

.86 
1.09 

.51 

.85 

.50 

.63 

.37 

.36 
6X8 .82 
6Y6G .64 
6ZY5 .60 
7A4 /XXL .57 
7A5 .70 
7A6 .57 

Type Each 
7A7 .58 
7A8 .56 
7AD7 1.05 
7A F7 .63 
7AG7 .65 
7AH7 .65 
7AJ7 .... __ .70 
784 .54 
765 .51 
766 .52 
787 .58 
7C4 1.05 
7C5 .56 
7C6 .50 
7C7 .58 
7E5 .85 
7E6 .65 
7E7 .85 
7F7 .69 
7F8 .97 
767 .85 
7H7 .61 
7J7 .85 
7K7 .85 
7L7 .85 
7N7 .62 
7Q7 .62 
7R7 .70 

FREE! WINDSOR TUBE CADDY 
Tiost practical service -aid ever designed for Radio & TV repair- 
men! Now offered FREE with every purchase of $160.00 or 
accumulated purchases totalling $160.00 within 90 days. [You 
get Caddy credit memo with each purchase). 

Carries approximately 125 a tubes including meters and tools. 
1gá /a' Long. at /a" Wide. 133/4" High. Weighs only 9 lbs. 
Ruggedly constructed with heavy leatherette covering, strong 
plastic handle. nickel plated hardware, and reinforced with 

metal clamps. 
INDSOR TUBE CADDY MAY ALSO BE PURCHASED 

OUTRIGHT FOR 514.95. 

Note to our Latin- American Friends: "Se Habla Espanol ". 
25ní Deposit with Order. All merchandise 
F.O.B. NYC. For orders less than $10. add $1 
handling cost. Deduct 2c5, If full remittance 
accompanies order. All merchandise subject 
to prior sale and price changes without notice. 
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Type Each 
757 .90 
7V7 .92 
7W7 .99 
7X6 .62 
7Y4 .45 
7Z4 .50 
2A6 .60 
2AL5 .44 
2AT6 .53 
2AT7 .75 
2AU6 .47 
2AU7 .58 
2AV6 .41 
2AV7 .87 
2AX4 .72 
2AX7 .67 
2AY7 2.15 
2AZ7 .78 
2B4 .66 
2BÁ6 .50 
2BA7 .66 
28D6 .51 
2BE6 .52 
2BF6 .50 
2BH7 .69 
2BY7 .77 

...FOR PEAK 
PERFORMANCE! 

Type Each 
2J5GT .... .48 
2SA7GT _ .57 
2SF5GT .... .65 
2SH7GT .- .67 
25K7GT .. .55 
2SL7GT .- .67 
2SN7GT .. .59 
25Q7GT .. .46 
2V6 .51 
4A7 .58 
4AF7 .68 
4B6 .50 
4C5 .85 
4C7 .70 
4E6 .70 
4E7 .85 
4F7 .69 
4F8 .99 
4J7 .85 
4N7 .75 
4Q7 .62 
4R7 .85 
457 .... . .80 
9BG6G .... 1.53 
978 .. .87 

Type Each 
25AV5 .85 
25BQ6GT .98 
25L6GT .53 
25W4GT .53 
25Z6GT .46 
35A5 .55 
3585 .53 
35C5 .53 
35L6GT .52 
35W4 .43 
35Y4 .48 
35Z3 .48 
35Z5GT .43 
50A5 .55 
5085 .52 
5005 .52 
5OL6GT .52 
50X6 .55 
11723 .43 
II7Z6GT _ .75 

Ì I tltiliior ELECTRONIC TUBE CO. 
2612 -C NOSTRAND AVENUE. BROOKLYN 10. N. Y. 

WINDSOR 
"BROW- LITE" 

Leaves Both 
Hands Free 
to Work! 
Wear it on 

your Brow. 
Adjustable 
angle of 
Beam. 
Ideal for Radio 
& TV Repairmen. 
Uses standard pent it batteries 
and bulb. 
Won't interfere with glasses. 

5 4 9 5 CoBmee with 
atterpliets 

Write for Additional Tube Types and Prices. 
We also took Special Purpose and Transmit- 
ting Tubes at Similar Savings! Dept. C -10. 
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radio-electronic 

Circuits 

SIMPLE TESTER FOR TV TUBES 
The more common TV receiver 

troubles are caused by gassy, leaky, 
or shorted tubes in r.f. and i.f. circuits. 

Robert Stevens, of Nashville, Tenn., 
has developed a novel miniature tube 
tester for leakage, gas, and shorts in 

6CB6.6AU6, 
SAGS, 6AH6 

; . GkI-CATM. 

vent shorts should the case contact a 
hot chassis or a grounded object. 

The tube heater pins are paralleled 
across the secondary of a 6 -volt heater 
transformer and are connected to B 
plus through a 47,000 -ohm resistor. I Complete 

with plug -in 
resistors 
for any 
range, 

any meter 

for ALLMETERS 

ALIRANGES 
eoLallo 
& BOYCE 

UNIVERSAL 

High 

Voltage 

Probe 

6BZ7, 6BK7, 
6BQ7 6U8 

ODE 

oh ti on forrttesting 
the 
forc shorts Hand 

- - -- leakage between grid and cathode - 
the cathode connects to B plus through 
the heater circuit, and the grid returns 

the more common types of tubes used to ground through the neon lamp. This 
in TV r.f. and i.f. circuits. The circuit places a fairly high d.c. voltage be- 
of the tester is reprinted here from tween grid and cathode. The lamp 
Jlotnrola Service News. The model is glows when the tube is gassy, when it 
made in a 2 x " x 7 -inch metal box. draws grid current, or when leakage 
One 9 -pin miniature socket is provided or a short between grid and cathode 
for testing twin triodes like the 6BZ7 is 30 megohms or lower. 
and 6BK 7 and another is used for Switching to CATHODE -HEATER discon- 
61:8's. A 7- prong miniature socket tests fleets the cathode from B plus and 
6AU6's and similar pentodes. grounds it through the neon lamp. A 

The B supply is a half -wave trans- leakage path of 2 megohms or lower 
formerless type connected directly between heater and cathode causes the 
across the power line with a 50 -ma lamp to glow. 
selenium rectifier supplying the d.c. Connect a resistor of about 40 meg- 
voltage. The common negative bus is ohms from the grid line to B minus if 
carefully isolated from the metal case the lamp glows slightly on good tubes 
to prevent a shock hazard and to pre - with switch in GRID- CATHODE position. 

E- F.5 - a0u CHASSIS 

METER -PROTECTION CIRCUIT 
This circuit protects the meter in about 56 ohms in a typical v.t.v.m. 

a v.t.v.m. against damage by excessive circuit. 
current when the range setting is too Crystal diodes other than the 1N56 
low for the applied voltage. Connect can be used with equal effectiveness. 
a resistor (R1) and 1N56 diode as Since most of these diodes have slightly 
shown. R2 and R3 are original circuit 
components. The resistance of R1 is 
selected so the drop across it is a little 
greater than the drop across the meter 
when it passes full -scale current. For 
normal operation, the drop across R1 
biases the diode to cutoff when the 
cathodes of VI and V2 are at the same 
potential. When the cathode of Vl 
goes sufficiently positive to overload 
the meter, the diode conducts and short- 
circuits the meter, thus protecting it 
against excessive current. 

This kink is particularly effective varying characteristics, it will be nec- 
when the meter has a relatively high essary to experiment with the value of 
internal resistance and when several R1 to find the most efficient point of 
milliamperes flow through R2. R1 is operation. Dan Mcllorris 

Make safe, accurate 
high -collage meas- 
urements with any 
voltmeter, multi - 
meter, or VTVM 
having sensitivities 
of 10,000 ohms -per- 
volt or more. 

The new Boland & Boyce Universal High - Voltage 
Probe can be used with different instruments for 
dozens of ranges ... and it is safe and easy to use 

in the bargain. Complete with 4 plug -in precision 
resistors and instructions for matching virtually any 
meter . any range -10KV, 30KV, 60KV, and 
intermediate ranges. Clear, high -dielectric handle 
shows resistors in use. Includes shielded cable with 
Amphenol connectors. B &B MODEL 702 11V PROBE 
-$11.95 net. 

TEST C -R TUBES & CIRCUITS 

under receiver's own power 

Measure both TV 
picture tube or re- 
ceiver performance 
in one all -inclusive 
test! Two cabled 
leads of B&B C -R 
Tube Tester con- 
nect between tube 
and receiver. 

8- position switch tests : grid -cathode, heater -cathode. 
and grid- screen leakage : grid cathode voltages; re- 
ceiver screen and video output voltages; beam cur- 
rent at HI' anode; grid control of beam ; effect of 
brightness and contrast controls; and much more. 

Instantly isolates tube or receiver faults. Separate 
plug -in power supply available for in -carton tube 
testing. Prices include 2 cabled leads and instruc- 
tion manual, KIT -429.95. FACTORY WIRED at 
TESTED -539.95. Sold by leading distributors. 

New! B&B Model 704 BIAS BOX 

MI An exact, steady volts. of d-c 
voltage, 0 to 17 volts. A "must" 
for radio and TV realignment. 

& Clips and grounds to chassis 
r e apron ; connects to nearest 6.3 -V 

. L heater voltage terminal. Kit only 
$9.95. Assembled, wired and tested, 
$12.95. 

Irrite for brochure describing B&B products. 

BOLAND & BOYCE, Inc. 
Dept. RE -104, 236 Washington Avenue 

Belleville 9. N. J. 
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All Channel 
SUPER 

VHF UHF TV RECEPTION 

POWERFUL IN ALL DIRECTIONS 

Only $23.50 
21 

ROCKET DIRECTRONIC 
MOTORLESS TV ANTENNA 
360° ELECTRONICALLY 
SWITCHED BEAM 
In the fringe or ultra -fringe. 
Ihe k:W 1954 illotoless Direc- 
t] "nlic will out- perform any or- 
dinary antennas. '1'hí. 
Clonal new flew :dill° 

Antenna offers ":n',luml the cr ntlrass" reception WITH- 
OUT Rotors. Provides superb ghost -free picture clarit>'. 
Model AX-524 "Serviceman's Array" contains Hi -Par 
Molded Insulator of Extreme tensile strength. 24 hi- tensile aluminum element including 6 Multi- purpose 
Reflector -directors. 1 .set matched tie r ds. Universal Mast Clamps, 6-position Remo Selector Switch, 75( 1,3W 
loss UHF-VHF Tilhtrl:rr TRI -X Cahlt. 

HI -GAIN BOW -TIE REFLECTOR 
For UHF $1.95 Each 
High gab, at low cost. Completely 
pre -assembled. Easily stacked for 
fringe t 
2 bay with tie rods $4.40 

I hays with stacking harness 9.95 
Lots of 6- Individually car - 

toned 10.95 

Save With Rocket 35 Foot Mast Kits 
Economy in: t kit contains 3 self- couplinI0 seamless eamless 
TRI-COATED 114" O.D, masts, one 5' mast, 300 feet of 6/2(1 gnli:,iiizirit steel guy w and everything else 

oiled 0011,11/III giry 
wire. 

cable clamps. 
hook -. rs.i -el I Ia.e. =wh r5Cirrilv 

:l. - foot .11:5 s 1 I : t.- $15 95 _.- $ 11.95 

<SP> 
Gb 

f26.97 

MODEL TR-2 

NEW LOW PRICE! 
RADIART TELEROTOR 
Pad i art '.s famous TR -2 at new 
money-saving price. Powerful. 

tares installations t. 
weather-proof - handles 

up 
ih 

Con- 
trol box light indicatesorienta- 
tion of antenna. Factory lubri- 
cated for life. Truly a good buy 
at p d rice. Uses R -coe. 

8-cond. ond. wire 50.08 ft. 

ALL PRICES F.O.B. CLEVELAND. OHIO 
Do not remit ru , than complete purchase Mice. Pay 
shipping charges receipt of goods. 25i'í deposit on 
all C.O.D. unless. please. Money -Back guarantee. 

Price, nra rt W Change Without rNotice 

Greatest BARGAIN 
2 -BAY 

16- ELEMENT 
CONICAL ARRAY 

With Hi -Band 
Adapters 

type al 
greater 
one 

gain on the high chore Is and is complete with 
pair 1f stacking bars to earl array. These ac packed cartons of three 16- element arrays 

rays 

per carton. with e rwis. at $14.05 per carton. 
When purchased In single 16 -e ement rays separately hoxed -your ost Is $5.30 each 
3 Two-Bay Arrays per carton u-ilhnut 'rie R'"ts $13.50 carton 
.t Hay l -ltra. Fi iii i vtackinl; As Imlay t -r 

$1.95 set 

Sturdy 3s" Ele- 
ments 

$4.99 EACH 
IN LOTS 

OF THREE 
SINGLE LOTS $5.30 
Never before has S:e 
Donal Eloocr,.n h, sad 
a BARGAIN Oh, 11,1.. 
We 

l purchase it i ii i rtit 
get these er : iil,i.ii 
prices. And this array 
has everything. This 
conical - -bay 10 -e1e- 
tnent array Provide, ultra-line fringe 
ecption. Includes 
t as 

i' 
ieh airplane uminum el cr -ntv, rein ing hi- band adapters fur 

ROCKET BROAD BAND YAGIS 
SENSATIONAL 
GAIN 

NSAT INN N 
ANI.ES IN FRINGE 
FRI ULTRA 
FRINGE AREAS 
ìt wco to Vagi Broad Band HI- 

Gain Antennas: These new Yogis !i 
give 

and 
you 

r -reception o eretstrìction 
the 
to o one singled channel.h 

i` 

two-bay array will out-perform even a 10 r 22- element 
single channel Vagi. Price is sensationally low. 

folded 
serviceman's 

directors. Universal 
double 

slanS. 
hr, 

to- assemble quick rig construction. 
Model RB 26-Ch. 2 thru 6-7- element $10.95 ea. Model RH 713 -Ch. 7 thru 13- 9- element 5.95 ea. 
1l:tte'ieel Stacking Bars 1.25 e.. 

OF CLEVELAND 

THE HOUSE OF TV VALUES 
ro Delco Building, Cleveland 3. Ohio 

SAVE MONEY ON 
INSTRUMENTS! 

How to test better with 
fewer instruments . . 

How to use old instru- 
ments in new ways ... 
How to select the in- 
struments you need .. - 

How to evaluate instru- 
ment readings and put 
them fo practical use. 

BASIC ELECTRONIC 
TEST INSTRUMENTS 

by Rufus P. Turner 
254 pages, 171 illus., Price $4.00 

Written especially for servicemen. amateurs and experi- 
menters, this new book is a complete training course in 
instruments. Over 00 instruments -from the most modern 
TV pattern generators to grid -dip oseillatm.a and special - 
purpose bridge-. --air fully explained. Work- saving short 
cuts are outlined. You learn hntc to pill your old instru- 
ments to new uses and thus avoid buying costly nets ones. 
Tells all about current and voltage meters: olun- notera and 
V- O- 1n1's; V -T voltmeters; power meters; oscilloscopes; r -f 
test oscillator:; signal tracers; tube testers; TV linearity 
pattern gilh'ratill -,; ...weep and Market generators: square - 
wave genet Do,: ilia nitintl meters :nid dozens more. 

READ IT 10 DAYS . at our risk 

L 
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Dept. RE -104. Rinehart & Co., Inc. 
232 Madison Ave., New York 16, N.Y. 

Send Turners 1::ASI(' I!LF:( "1'12(1AIr' ' l'EST IN- 
STItlUllìNTS for to -das examination. If I decide to 
keep book, I Will then remit $.4.110 plus postage in full 
Payment, Otherivise, I will return book postpaid and 
owe you nothing. 

Name 

Address 

City, Zone, State 
Of'T3 /OT co,/1 iiit) orrfi-r 
.'dorr n mast f , üi!n Ir ilh rr,i i y r, fund, (I 

J 

Cortctor41 
from our yj¢tvrffECaytQl v 

enuin¢ 

TELECHRON 

'twitch Timer Clocks 

/' 
WHOLESALE 

Cost 
.w.+A^"w G< 

Make Your Clock Radio $395 
Turn Appliances "ON" 

ir 
$3.85 Lots of 3 

ea. ì 
Brand New, individually boxed TELECHRON (GE) 

Switch Timers at a fraction of their original price. 

Will turn appliances on at any pre -set time up to 

12 hours. Operates on 115 Volts 60 cycle AC 

Appliance switch rated at 115 V. 15 Amps. 

Has 3 control knobs. all on front of clock - 
on- off -auto knob for controlling appliances. Auto 

Set knob for pre -setting turn -on time. and Time - 

set knob. Clock mounts in a 27/4 "diameter hole 

Comes complete with handsome polished brass 

rim and bezel with easy -to -read engraved 

numerals. 
Stock No. 99- G- C4OB -67 

Shpg. Wt. 11/2 lbs 

Dapt 

CIO 

NAMÉ 

AtORESS" 

CITY 

CONCORD RADIO 53 VESEY ST N. Y. C. 

CONCORD RADIO 54 Vesey S}., N. Y 7 

I 

20% deposit with C.O.D. 
MINIMUM ORDER 55.00 

Send new 1955 CATALOG! 

ZONE STATE 

BLAK -RAY SELF- FILTERING 
ULTRA -VIOLET LAMP 

BLAK -RAY 4 -watt lamp, model X -4, complete 
with U -V tube. This lamp gives long -wave ultra- 
violet radiation having a wave -length of 3654 
to 4000 angstrom units. Some of the substances 
made to fluoresce visibly when illuminated by 
U -V light are certain woods, oils, minerals. 
milkstone, cloth, paints, plastics, yarn, drugs, 
crayons, etc. This lamp is self -filtering and 
the invisible U -V rays are harmless to the 
eyes and skin. Equipped with spectral -finish 
aluminum reflector. Consumes only 4 watts and 
can be plugged into any 110 volt 50 -60 cycle 
A.C. outlet. Will give 2000 to 3000 hours of 
service. It weighs but 11/4 lbs. Approved by 
the Underwriters Laboratories and has a built - 
in transformer so that it may be safely used 
for long periods when necessary. Extra U -V 
tubes are available. 
Ship wt. 4 Ills. 
ITEM NO. 125 
UNUSUAL BUY (Shp. Cho- 700) 

POWERFUL ALL PURPOSE MOTOR 
Sturdy shaded pole A C. induc- 
tion motor. 15 watts, 3000 rpm. 
3 "x2 "xl3/4 "; 4 mounting studs; 
1/4" shaft, 3/16" diameter; 110- 
120 volts, 50 -60 cycles. A C. 
only. When geared down, this 
unit can operate an 18" turn- 
table with a 200 lb. dead 
weight. Use it for fans, dis- 
plays, timers and other pur- 
poses. Ship wt. 2 lbs. 
ITEM NO. 147 $2.45 
UNUSUAL BUY (Shp.Ch e.3eet 

WATTHOUR METER 
Leading makes- recon- 
ditioned . Ideal for 
trailer parks. 100 -110 
volts, 60 cycles. 2 -wire 
A.C. 5 omp. Heavy met- 
al case 81/7" x 61/4" x 5 ". 
Easy to install. Ship. 
wt. 14 Ibs. 
ITEM NO. 33 $4.550 
NOW ONLY (Shp. Chg.. 51.25) 

WESTERN ELECTRIC BREAST MIKE 
Lightweight I lb. carbon micro- 
phone. Aircraft type. Breastplate 
mounting, adjustable 2 -way 
swivel. Easily fastened straps. For 
home broadcasts, communica- 
tions etc. Complete with 6 foot 
cord, hard rubber plug. Shera- 
dized plate, non -rusting finish. 
Ship. wt. 2 lbs. $1 98 ITEM NO. 152 
NEW LOW P$1C5 (Shp. Chew- 32c) 

AMAZING BLACK LIGHT 
250 -watt ultra -violet light 
source. Makes fluorescent 
articles glow in the dark. 
Fits any lamp socket. For 
experimenting, entertaining, 
unusual lighting effects. 

ITEM NO. 287 
lbs. 

$2.455 
A SAVING AT (Shp. Chgs. 35e) 

250 POWER TELESCOPE LENS KIT 
Make your own high powered 6 ft. telescope! 
Kit contains 2" diam., 75" focal length, ground 

and polished objective 
lens and necessary eye 

QJi1( 

pieces. Magnifies ct to 
Full inst ructi ons. 

ITEM NO. 11233 $2.95 
YOU SAVE AT (Shp. Ches. 10a) 

HUDSON SPECIALTIES CO. 
25 West Broadway, Depf. RE -10.54 
New York 7, N. Y. 

nclosing lull remittance for Item. circled below. 
Elie sure to Include shipping charges.) 
OR, my deposit of 5 Ship balance C.O.D. MINIMUM C.O.D. ORDER 55.00. 
C.O.D. ORDERS ACCEPTED ONLY WITH 20% DEPOSIT INCLUDE SHIPPING CHARGES. 
Circle Items Wanted 

87 147 33 152 125 123 

Nome 
Please Print Clearly 

Adeleese 

City Zone.... Slate 

RADIO -ELECTRONICS 
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AUTO RADIO SUPPLY 
Recently a defective auto radio was 

brought in while my 6 -volt battery 
eliminator was not available. The 
symptoms showed that the trouble was 
not in the vibrator or power supply 
so I used a simple trick to supply 
heater and B plus voltages to the set 
while it was on the test bench. 

I disconnected all wiring from the 
center tap on the primary of the 
vibrator transformer and removed the 
vibrator from its socket. (Removing 
the vibrator is very important!) I then 
connected the secondary of a heavy 
6.3 -volt filament transformer across 

. o 

IIp 3vk 

9+ 

t 

T T 
TEMPORARr RE 

the primary of the vibrator trans- 
former and grounded one side of the 
winding to the chassis. The modifica- 
tion was completed by connecting the 
high side of the 6 -volt winding to the 
hot side of the heater circuit. 

Caution! Do not use this scheme on 
sets with electrodynamic speakers with- 
out first disconnecting the field coil and 
substituting a PM type speaker. - 
Russell Harknett 

1'110 O OSCILLATOR 
I have constructed many phono oscil- 

lators and have listened to a great 
many more, but I've never heard one 
whose quality compares with that 
obtained with this circuit. Bass re- 
sponse is good without noticeable hum 
modulation. 

The oscillator uses the right -hand 
half of the 6Z7 -G connected as a tickler - 
feedback circuit. The coil is a standard 
broadcast antenna transformer with 
the grid winding tuned by a 365 -puf 
capacitor. 

The 6SJ7 preamplifier is direct - 
coupled to the grid of the modulator 
half of the 6Z7 -G. With this connec- 
tion, the grid is around 100 volts posi- 
tive. Normal operating bias is provided 
by the 22,000 -ohm cathode resistor. 
The modulator section operates as a 

esJ7 ez7G 

102 

cathode follower modulating the cathode 
of the oscillator. -Wayne Miller 

O 36510, 

ANI 

OCTOBER, 1954 

Look to 

Model DSS 
331/2-45 -78 r.p.m. 

Model AX 
78 rpm. 

...the only 
full line of 

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

HIGHEST QUALITY -Model DSS 
4 -pole motor, 115 volts a. c., 60 cycles 
For three -speed applications in which 
compactness is secondary to need for 
absolute minimum of stray field radia- 
tion. Ideally suited for all types of 
pickups. including magnetic. 
Features include precision construc- 
tion throughout. oilless motor and 
turntable bearings. dynamically 
balanced rotor. Moving lever to-OFF" 
position automatically disengages 
idler wheel from motor shaft. and cuts 
off current. 

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

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

OTHER MODELS 
A complete line of '7t r. p. m., two - 
speed and three -speed motors. The 
popular Model SS (not shown) is a 
compact 3 -speed phonomotor incor- 
porating the vertical idler shift princi- 
ple and shift lever which disengages 
idler wheel from motor shaft during 
non -operating periods. 

Write for catalog containing dimen- 
sions and specifications of these and 
many other single- speed, dual -speed 
and 3 -speed models in the Smooth 
Power phonomotor line. 

THE GENERAL INDUSTRIES CO. 
DEPARTMENT ME ELVRIA, OHIO 

OVER 97,000 TECHNICIANS HAVE LEARNED 
HOW TO GET THE MOST OUT OF 

BASIC TEST EQUIPMENT 

`Servicing by Signal Substitution' 
A BEST SELLER FOR OVER 13 YEARS! 

(NEW, UP -TO -DATE, 14th EDITION) 

The Modern, Simplified, Dynamic Approach to 
all Receiver Adjustment A Alignment Problems 

* Nothing complicated to barn * No extra equipment to purchase * Universal... non -obsolescent * Employs only Basic Test Instruments 

Ask for "S.S.S." at your local Radio 
Parts jobber or remit 400 in amati 
stamps or coin directly to factory. 

for AM 
F M -TV 

ONLY s#0° 
103 pages 
In vo lua ble 
information 
thot will help 
you redoubt* 
the value d 
your basic test 
equipment. 

PRECISION APPARATUS COMPANY, INC. 
?2.27 HORACE HARDING BLVD., EIMHURST 4, t t 
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LEARN COLOR TV 
THIS EASY WAY! 
Just off the Press! 

ABC OF COLOR TV 
H. G I'ishl's remarkable hook 

' ^ \ t 

\ \' 
/// B C 

f ([0 P' 
T /.t $57 

takes the mystery- out t ('olnr 
The only book 

plains this Iasfascinating g new TV 
development in a simple dorrn- 
to -earth manner. It actually 
translates the highly technical 
description., of research scien- 
tisis into plain everyday lan- 

(lovers basic color principles. 
compatible color TV system, the 

I color signal. color '1T recei4 ion. 
phi, Iiiactical pointers on col°, 

emias, Pte. ,lust the 
o cash in on this 

fuselli illustrated. 

NEW! 
1955 
ATTENTION: 

pi..\ tubes. tests, servicing. an- 
into TV senicemen must have 

rapidly expanding new field. Pin - 
Only S1 

T V DOCTOR 
NOVICE SERVICEMEN! 
The new Th IndTOR was 

written expressly for you by 
H. G. ('isin, muted TV educator 
alit( author. Mr. Civili lias 
trailed thousands of TV I,rli- 
nicians, many of them usa 
holding important positions in 
television. His years of expell- 
ente are embodied in this Valu - 
liable book! 

TV 1)(1("1'(111 contains lust 
the info you need as you start 
in TV wincing. NO 111eon. vatlr 
ur formulas. but 11111 of prac- 

Trouble Shooing Guide 
or TV troubles. enabling trio to 

previous experience. Method 
sets. old and new. Special dint. 

data about TV set;. tune's, 
iriterfl'ii flee, -:ifetl suggestion, 

Only $1 

"TV CONSULTANT" 
Silent Partner 

\,w. e:1 -r- tif -use way to solve 
toughest Ti troubles. UHF 
sect, includes conversions, h1- 
ern arions and 

methods 
t'i Mod- 

ern alignment includ s on shorn 
by pictures, diagram: and sitn- 
pie directions, tell exactly what 
to do and how to do it. Prac- 
tical pointers on use of all TV 
Test Instruments. Over ÿu0 pis, 
raster and sound svmptnula. De- 
tailed directions tell where and 
how to find faulty part -. Over 
135 RAPID CHECKS. many 

locator. 1.25 illusti of scope 
station patterns. show varions 

out of TV sere iliuv. NO THE - 
-NO FORMULAS -usa 1 t act¡cal 

all types of TV seis.Only $2 

TV TUBE LOCATOR 
INDICATING TUBE LOCA- 

over 3000 most popular models 
Zenith plus PIX TUBES used in 
to 1953 models. A storehouse of 

info. priced very lore tor large 
Only $1 

Shooting PIX GUIDE 
TERMS Explained 

rated GUIDE vt oil -I irunitia 
and cures explained. ('nprri ghted 
illustrated chan tells where trou- 

TV set -illustrations show re- 
pictures. Sect. 2 explains hundred; 

technical language. Only $1 

TV TROUBLE TRACER 
different copyrighted "'I i. ublc 

LOCATION GUIDES" of over 5011 

Vol. 1 lias older sets, vol. 3 
40 common pienl :r troubles 

to source and cured. 
& 3 -Only 50c ea. 

1955 

O/ 
P 

rr 

® 
'S- .- ,... -!. 

tical information. Copyrighted 
pin -points hundreds 
diagnose faults without 
applies to all TV 
on COLOR TV. 1se1111 
antennas. lead-ins, 
Man, clear illustrations. 

FAMOUS 
TV Serviceman's 
- 

11.,1 
YI 

Y 

. 
!. 

CNSULTA! T 

( .w 

using Dis tube as trouble 
wave forms. diagrams, 
defects -take mystery 
ORY-NO MATH 
service info. covering 

NEW! 1954 
Copyrighted TROUBLE 
TION GUIDES for 
front Admiral to 
each Model! 1947 
valuably TV servicing 
volume vil. .. 

NEW! Trouble 
incl. TV 

Sect. 1 is a trillt ¡Mist 
pix faillis. Causes 
Trouble indicating 
bles start in typical 
sulting faulty TV" 
of TV terrils in non- 

NEW! 
Each vol. contains 

Indicating 'l't'RE 
most popular TV models. 
newest 195-1 models. 
illustrated. traced 

Vols. 1, 2 

H. G. CISIN, PUBLISHER 

Order from your Jobber today, or if 
not stocked, write fo 

N Harry G. Cisin, Dept. E -28 
Amagansett, New York 

Enclosed find $ Send 
Color TV TV Piz Guide 
TV Doctor TV Tracer, Vol. I 

U TV Consultant TV Tracer. Vol. 2 

TV Tube Locator TV Tracer, Vol 3 

Name 
Address 

U City Zone.__. State __ r 
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ELECTRONIC SWITCH 
Two of the main drawbacks to using 

conventional electronic switches for 
double -trace scope studies are that ser- 
rated traces are usually obtained and 
that a number of scope and switch con- 
trols must be adjusted for best results. 
The scope's fine -frequency and scope - 
amplitude controls are critical and 
often interact. The conventional elec- 
tronic switch has coarse and fine 
switch -frequency controls that must be 
synchronized with those on the oscillo- 
scope. 

Obtaining double traces on a scope 
is easier when you use an electronic 
switch that does not require frequency 
controls. The diagram shows how this 
may be done by replacing the usual 
free -running multivibrator with a bi- 
stable flip -flop triggered by the scope's 
sweep oscillator. Some of the advan- 
tages of this circuit are: 

1. The critical switching frequency 
adjustments have been virtually 
eliminated. 

2. The scope traces are not broken 

INPUT I 

1.1 

6K8(2) 
OUTPUT 

22K 2.05 

2w 

22K 
w y 

IaoK 

6 

INPUT 2 
o 

3 

8 IM '_G 

470n .1 500 
ppf 

506 
BALANCE 

TRIGGER INPUT 

220 

270K 

1~p f 

.I 

1 

100 v 

0 
+ 1509 - o 

by the switching process, so they 
are clean and sharp regardless of 
the frequency. 

3. The switching frequency need not 
be higher than the scope's sweep 
frequency because switching oc- 
curs during the retrace. 

4. The circuit uses fewer components 
than the more conventional ones 
of this type. 

The circuit shown uses two 6K8's with 
their triodes connected in a flip -flop 
circuit and the pentodes as switched 
amplifiers. The trigger pulse is taken 
from the scope's sawtooth oscillator. 
With thyratrons such as the 884, 885, 
and 6Q5 -G, you can take the trigger 
voltage from the plate end of the dis- 
charge- current limiting resistor. 

The signals fed into the pentodes may 
be controlled by potentiometers; but 
since these affect high- frequency re- 
sponse, compensated step attenuators 
or cathode followers are preferable. 

The 270,000- and 180,000 -ohm resist- 
ors are the only critical components. If 
different tubes or voltages are used, you 
may have to substitute other values for 
the two 180,000 -ohm triode grid resist- 
ors. Be sure to keep the two resistors 
equal regardless of the final value se- 
lected. This will make for a stable 
smooth -operating double trace on the 
scope.-Meir Weger 

GREAT SAVIN6SIFauspdati 

TV PICTURE TUBES 
ONE 

GUARANTEE 

10BP4 ..$10.95 178P4 ..$16.95 
12LP4 .. 11.95 17CP4 .. 17.95 
12LP4A . 12.95 17GP4 .. 18.95 
129P4 .. 12.95 17H P4 .. 18.95 
12JP4 .. 12.95 19ÁP4 .. 19.95 
14BP4 .. 13.95 19BP4 .. 18.95 
16RP4 .. 15.95 19DP4 .. 18.95 
16AP4 .. 16.95 20CP4 .. 19.95 
16CP4 .. 16.95 21AP4 .. 22.95 
16GP4 .. 16.95 21EP4 .. 21.95 
16DP4 .. 15.95 21FP4 .. 22.95 

:III Prices R"'ith old Tube 
Add $5.00 deposit to tube price. Deposit is 
fully returned upon receipt of your old tube. 

630 -DX TECH -MASTER CHASSIS, $14550 
with Cascode Tuner now 

UHF CONVERTER Mfd. by Tech -Master for 
630 -DX or any 630 Chassis. (Fits into wells3250 
of chassis) 

TV Wire, 300 ohm, 55 mil. 100 ft. $100 

DEFLECTION YOKES 
60° Yokes 69c ea. 
70° Yokes__ 91.9e ea. 

New CASCO DE Tuners 
Complete, 51495 
factory aligned ea. 

FP CONDENSERS with Metal Plates. 4- Sections 
20/150V. 201150V. .150/150V, 39 3- 20/20V. 25c 1200/l5OV., 100 /30V. g, 

10 for $1.95 ea. 10 for $3.49 ea. 

Special! VARIABLE CONDENSERS 
2 gang super het 29e ea. 2 gang mini. type89e ea. 
3 gang AM /FM 89e ea. Small single gang 98e ea. 

CONTROLS 
2 meg. IRC 39c",. 
Sw. for above 9cea. 

25K, Type J, AB 6/89e 

180K Type J,AB_.6 /89e 

Removed 
MIKES 

emoved from 
ea. new equipment, 6 e 

aid type 
All perfect. S for 51.89 

Miniature Chokes 29c ea. 
3 leaads. 3K ohms hear. 
ing id type, 4 for SI- 

WRITE FOR FREE NEW CIRCULAR. Terms: 2500 
dep. with order, bal. C.O.D. F.O.B. New York 
City. Prices subject to change without notice. 

ROSE ELECTRONICS, Inc. 
76 Vesey St.,New York 7,N.Y.ICO.7 -6195 

ALMO RADIO COMPANY Offers 
Terrific Savings on 
ment 
SUPREME 589 -A 
TUBE CHECKER 
SUPREME 576 
OSCILLATOR 
APPROVED 516 
OSCILLATOR 
RIDER CHANNELIST 
-'RACK MTG." 
MERIT VACUUM TUBE 
VOLTMETER 
JACKSON 106 
GENERATOR 
JACKSON 112 
CHECKER 
PRECISION E -200C 
OSCILLATOR 
HICKOK 610 -A ALIGNMENT 
GENERATOR 
HEATH SCOPES 
(Only 2 Left) 
PRECISION ES -500 -A 
SCOPE 
EICO 425 -A 
SCOPE 
OAK RIDGE Model 104 
SWEEP GENERATOR 
OAK RIDGE Model 105 
MULTI TESTER 
OAK RIDGE Model 106 CATHODE 
RAY -(TUBE TESTER) 

( Only 

Used 

2 Left) 

Test Equip- 

SIGNAL 

CONDENSER 

$19.95 
$24.50 
$19.00 
$39.00 
$29.50 
$29.50 
$29.50 
$49.50 
$99.50 
$34.50 
$99.50 
$45.00 
$14.95 
$17.95 
$14.95 

Available only of our main store 
Come in, write or call 

ALMO RADIO CO. 
509 ARCH ST. PHILA.. 

Phone: WA 2 -5153 
PA. 

When answering 
advertisements please mention 

RADIO- ELECTRONICS 

RADIO- ELECTRONI CS 

www.americanradiohistory.com

www.americanradiohistory.com


Merchandising and Promotion 
Channel Master Corp., Ellenville, 

N. Y.. recently completed a survey that 
revealed more than 100 different areas 
throughout the U. S. were getting TV 
reception on channels spoiled by "vene- 
tian blinds" and other severe forms of 
co- channel and adjacent -channel inter- 
ference. The problem is encountered 
primarily on low -band v.h.f. channels. 
The survey was conducted to ascertain 
the market for the company's new 
Backstop one -way antenna designed for 
this problem. 

Radio City Products Co., Easton, Pa., 
designed a counter display card for its 
new universal high -voltage multiplier 
probe, HVMP -C. 

Jensen Industries, Forest Park, Ill., 

came up with a novel point -of- purchase 
advertising piece for its phonograph 
needles. The company's sales message 
appears on a flat disc that fits on the 
phonograph turntables in record deal- 
ers' audition booths. The copy warns 
against spoiling new records by using 
worn needles. 

Allen B. Du Mont Laboratories, Clif- 
ton. N. J., has inaugurated a large - 
scale nation -wide color -TV training pro- 
gram for service personnel of its re- 
ceiver distributors. A weekly school is 
being conducted under the direction of 
the Teleset Service Department in 
Paterson, N. J. This program is being 
augmented by a series of dealer color 
service clinics that will be held through- 
out the country this fall. Du Mont also 
opened a new display and demonstra- 
tion room for its TV and electronic 
products on the 82nd floor of the Em- 
pire State Building in New York City. 

Simpson Electric Co., Chicago, is con- 
tinuing its series of black -and -white 
and color -TV service meetings, the lat- 
est being held in the Denver and Utah 
areas. Bob Middleton, Simpson field en- 
gineer, conducts the meetings. 

RCA Tube Division, Harrison, N. J., 
reported that over 1,800 service tech- 
nicians had already qualified for a 
home -study color -TV training course 
that it is offering with the purchase of 
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Only EICO #232 Peak -to -Peak 
VTVM has all these Advanced 
Features * 

* POR THE FIRST TIME ALL CALIBRATION IS 
DONE WITH INSTRUMENT IN CABINET. 

* 7 non -skip raiges Dn every =unction - DC%RMS 

sine volts: 0 -1.5, 5, 15, 50 150, 530, 1500. 

(To 30 kv with H' /P prcbe.,) Res.: 0.2 ohms to 

1000 megs.- l-'ni=orlr 3 to I scale ratio as- 

sures extreme wide -range accurccy. 

* Flat fret. response 30 cps to 3 mc. 

* Measu-es cirectl peak -to -peak volt- 

age of comrlex & sine waves: 0 -4, 14, 

42, 140. 420, 1400, 4200. Vital for 
TV servicing. Saves the test of 

seperate Peak -to -Peak P-obe. 

* Modern stylirg, etched 
panel; comocct, easily 

pDrtab e. Size 
81," X 5" x 5 ". 

See this amazing engineering 

achievement at your jobber 
tocay. Write now for FREE 

latest catalog CV-10 

Exce lest for your beach 
Model 249 PeaktoPea1 VTVM with Giant 7'h" Meter 

KIT $39.95 Wired $59.95 
Complete w th UNI PROBE 

Elea Oa. ILICTRONK INSTRUMENT CO. NC. 

84 Withers Sirret 

Brcoklyn 11, N. Y. 

Priem Mt ht[hrr un K'r,t eoa,t 

TELEVISION 
ELECTRONICS 
RADIO -RADAR 

Lear., T'.. It:uli,, Sery icing, Radar, Sonar. Flee- 
t at homo in your .parc tine hr CI ri -t, 
Shop- NI.thod 11,,11. Training. Cover- all subjects. 
The only complete coure. (Repair television and 
radio -,t- of friends and neighbor:. Service elec- 
tronic equipment in factories, .torr.. hospitals. 
Earnings n,ad, while Yarning can pay for your 
training. 19 TR II%I.VI; I \STRU IIEYTS 1V1:1.1111- 
ED! Learn Iw Doing. Rush name for FREE Book 
and FREE Sarnpl. Lessons. CHRISTY TRADES 
S1:1111111., Dept. T -2116, -18111 V. K,dsir, Ch rage, 
25. 

BUY DIRECT 
MANUFACTURER TO DEALER 

ANTENNAS-INSTALLATION 
HARDWARE AND ACCESSORIES 

WRITE FOR CATALOG 

teeePed int.. 

P.O. BOX 68 

McHENRY, ILL. 
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NOW! BECOME EXPERT AT 

RADIO 
TELE VISUO N 
in 4 easy steps 

UNDER- 

STAND 

RADIO 

; Servidog 

FIX 

RADIO 

Tested training in 
theory, installation, 
repair -Up to date 
with color TV data 

NOW you can do ANY 
Radio -TV installation, 

service, or repair job like 
an expert ; operate field - 
testing equipment; un- 
derstand problems of TV, 
FM -AM transmission, 
etc. Step into a good - 
paying job-or start your 
own service business. 
Train yourself AT HOME 
. . . IN SPARE TIME 

with the McGraw - 
nX Hill Radio and Tele- 
TV vision Servicing Library. 

2376 Pages - 
1611 Illustrations 

The men ttho wioni "ion this 
complete 4- volume Library 
are among the outstanding 
radin and TV instructors in 
- VUeriea today. Every de- 
tail is clearly explained in 
over TWO THOUSAND 
PAGES ut' .,tep -by -.tep in- 
struction and orally SIX- 
TEEN II1- NDIl1:D "how - 
tn - do - it" illustrations, 
cross -section diagrams, etc. 
The rrviea- questions and 
an,wers "nail chan" every- 
thing you learn. At- a-glance 
"trouble - .hooting" charts 
show hotu to diagnose in- 
stantly any radio or TV 
breakdown ... and how to 
repair it expertly and 
quickly. 

The l.itri rry will pay for 
itself many times over. It 
gives all you need to loioty 
for FM and TV in the 
FCC's 1.t -,la -s Bisque ex- 
am: give- an exp'rien'ed 
technician more confidence 
and slain. 

Television 
4 

PARTIAL CONTENTS 
ESSENTIALS OF 
RADIO, 
800 pages, 433 illus. 
Circuit Analy,i, Vac - 

'nun Tubes Circuits: 
Detector Amplifier 
Tube Oscillator Power 
Supply Transmitting. 
lteceiving Etc. 
ELEMENTS OF 
RADIO SERVICING 
475 pages, 375 illus. 
Millimeters Al' Co,' 
or Supply Speaker. 
Antennas Auto Ra- 
dios Push-Pull Out- 
out Stage 
New BASIC TV. 2 Ed. 
672 pages, 415 illus. 
Scanning Synchroniz- 
ing Video Signal 

Brightness ('onoul 
FA! Alignment Pic- 

' 'rubes VHF and 
I IIR Reception 

New Section on l'olor 
1V 
TELEVISION 
SERVICING 
429 pages, 388 illus. 
Antennas Transmis- 
sion Lines Test -pat- 
tern and Picture Anal- 
ysis Localizing Re- 
ception Troubles In- 
terference Remedies 
Ileflect ion ('irrnüs 
AND MUCH MORE' 

SEND NO MONEY 

Mail coupon he4ow to ex- 
amine ruutpllrte taut- sohum 
i.ihr:iit l- ltl -:lì for 10 day,. 
No ohli,atiou. Or pull may 
examine individual book; 
Pnl' :I? tot lo day, lit check- 
ing the proper boxes in cou- 
pon. 

FREE 10 -DAY TRIAL COUPON 
McGRAW -HILL BOOK CO., Inc., Dept. RE -10 
327 West 41st St., New York 36, N. Y. 

Send nie for 10 -day free examination the 
Radio and TV Servicing Library, 4 Vols. (Reg- 
ular retail price is $26.75; Special Course Price 
only $21.95 in easy installments.) If not satis- 
fied with Course, I will return it, pay nothing. 
Otherwise, I'll send $1.95 plus delivery charges 
then and only $4.00 monthly for 5 months. 

If you wish to examine any of these books 
individually, check below the ones you wish 
us to send you for 10 -Days' FREE EXAMI- 
NATION: 
Essentials of Radio, Elements of Radio 
$7.50 Servicing, $5.25 
Basic Television, Television Servic- 
$7.50 ing, $6.50 

For any book I keep, I'll send $2.00 plus de- 
livery charges in 10 days, balance in easy 
monthly installments. (Print) 

Name 
Address 
City Zone State 

Employed by 
WE PAY FOR DELIVERY if you send first 
payment of $1.95 when ordering Library or 
full price when ordering individual books 
(prices above). Same return privilege. 

(This offer applies to U.S. only.) 
J 
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its receiving tubes. The promotion con- 
tinues through Nov. 15. 

Workman TV Inc., Teaneck, N. J., 
has added an eyedropper dispenser to 
the quart -package unit of Wissh elec- 
tronic contact cleaner and lubricant. 

JFD Manufacturing Co., Brooklyn, 
N. Y., has designed a new counter dis- 
play for its Tele -Plex TV coupler. 

Admiral Corp., Chicago, Ill., is con- 
ducting a series of television training 
schools for its dealer service personnel. 
Courses were held in Texas and North 
and South Carolina this summer. They 
will be followed by similar courses in 
other sections of the country this fall. 

American Microphone Co., Pasadena, 
Calif., developed a new "package plan" 
for merchandising its line of phono- 
graph replacement cartridges. The corn- 

pany now packs five cartridges in a 
clear plastic box and makes available 
to service technicians racks, labels, rub- 
ber stamps and other merchandising 
aids. 

Production and Sales 
RETMA reported production of 2,- 

845,147 TV sets and 4,886,559 radios for 
the first six months of 1954. TV set 
production was off 26% from the same 
period last year, but June production of 
544,142 compared with 524,479 for June 
1953. RETMA noted that 8,394 color 
sets were produced in the period and 
636,456 TV sets with u.h.f. facilities. 
The association also noted that retail 
sales of TV sets reached a record high 
of 2,805,760 units during the period as 
compared with 2,775,900 sold during the 
first six months of 1953. RETMA also 
announced that TV picture tube sales 
for the first six months totaled 3,957,- 
238 as against 5,197,071 last year. Re- 
ceiving tube sales for the first six 
months reached 165,709,060 compared 
with 243,160,348 for the first half of 
1953. The association noted that cath- 
ode -ray tube sales for June had reached 
the high point of the year. 

TOWER 
Eliminate tower- mounting head- 
aches. Insure better reception 
and fewer service calls with 
America's Lowest Cost TV 
Tower. 

M 

Adapter locks mast 

In position or serves 

bracket for rotor. 

"AllAngle" feet 

fits any roof. 

DEALERS PROFIT TWO WAYS 

11. One man erects a neat, firmly supported 
antenna without special tools. Towers are 

light weight easy handling - individually 
packaged. Reduces objectionable guy wires. 

2. Increase television sales with these per- 
manent tower installations. Raise antennas 
to correct height with mast adapter. Re- 

ception goes up - service calls go down. 

RAD'O- ELECTRONICS 
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Calendar of Events 
Fall assembly meeting of the Radio Tech- 

nical Commission for Aeronautics, September 
30- October 1, Willard Hotel, Washington. 
D. C. 

High Fidelity Show, September 30- October 
2, Palmer House, Chicago. 

Tenth Annual National Electronics Con- 
ference, October 4 -6, Hotel Sherman, Chicago. 

Audio Fair -Audiorama 1954, October 14- 
17, Hotel New Yorker, New York, N. Y. 

First Annual New England High -Fidelity 
Music Show, October 22 -24, Hotel Touraine, 
Boston. 

Second National Conference on Tube Tech- 
niques, October 26-28, Western Union Audi- 
torium, 60 Hudson Street, New York, N. Y. 

Polytechnic Institute of Brooklyn, Sym- 
posium on Modern Advances in Microwave 
Techniques, November 8 -10, Auditorium of 
the Engineering Societies Building, New 
York, N. Y. 

New Plants and Expansions 
Sylvania Electric Products dedicated 

its new 422,000- square -foot television 
set assembly plant in Batavia, N. Y., last 
summer. 

RCA Service Co. established three 
new West Coast offices in Seattle, Hol- 
lywood, and San Francisco to handle its 
Antennaplex television systems. 

JFD Manufacturing Co., Brooklyn, 
N. Y., has expanded its antenna labora- 
tory facilities. 

Pentron Corp., Chicago, held Open 
House at its new quarters 777 South 
Tripp Ave. 

Chicago Telephone Supply Corp., 
Elkhart, Ind., opened a new West Coast 
office in Los Angeles. 

Northwest Radio and Television 
School, Portland, Ore., opened a new 
$100,000 building housing its offices, 
studios, and laboratories. 

S. & A. Electronics, manufacturers 
of Target antennas, moved to new quar- 
ters in Toledo, Ohio. 

Link Radio Corp., New York, N. Y., 
a new company, took over the rights 
and assets of the former Link Radio 
Corp., a Delaware corporation. Murray 
Platt is president of the new company. 

General Radio Co. opened a branch 
engineering and sales office in Silver 
Spring, Md. 

Business Briefs 
. . . Gramer- Halldorson Transformer 
Corp., Chicago, is the new name of 
Gramer Transformer Corp., according 
to an announcement by James M. Black - 
lidge, president. 

Tectum Corp., Newark, Ohio, pur- 
chased 80% of the stock of Alliance 
Manufacturing Co., Alliance, Ohio. 
Purchase will not affect local manage- 
ment. 

Raytheon Manufacturing Co., Wal- 
tham, Mass., produced its millionth 
junction transistor which was presented 
to Gov. Christian A. Herter of Massa- 
chusetts by Charles F. Adams, Jr., 
president of Raytheon. 
... Burroughs Corp., Detroit, purchased 
Haydu Brothers of N. J. , Plainfield, 
N. J., tube and component manufac- 
turer. The company will continue 
operation under George K. Haydu, 
former president. ... Monson Manufacturing Corp., Chi- 
cago, was recently formed as a manu- 
facturer of precision wire type resis- 
tors, capacitors, and other components. 
Harry Monson is president and general 

by lRA \ \IE IID 
MAGI -MIX 

ANTENNA 

Couplers 
An extremely efficient 

band pass filter permitting 
the use of a single transmission 

line with the following 
antenna combinations: 

Cat. No. 1425A High -band 
and low -band VHF antennas 

Cat. No. 1460 UHF and VHF 

antennas 
Cat. No. 1465 Two UHF 

antennas 
Cat. No. 1433 VHF high -band, VHF 

low -band and UHF antennas 

MULTI -SET 

Couplers 
Three models-Oat Nos. 

820-2; 820 -3; and 820-4 
permit two, three, or f3ur 
set operation respect vely 

from a single antenna 
installation. Units split signal 

equally between receivers and 
provides necessary isolation to 

eliminate interaction between 
sets. Eliminate those trade -in 

headaches -sell a second set - not a second -hand set. 

SELECTRONIC 

Switch 
A multi -purpose, 300 -ohm impedance switch with 

high- efficiency contacts for minimum loss. 
Used for manual switching from antenna to anteTna, 

switching signal from one receiver , eiver to another,. 
and ideal al for use in high -fidelity 

signal switching. 

Taco, the oldest and most respected name in antennas, 
offers you real SALES- BUILDERS in the line of antennas, 
accessories and promotional backing. You can't lose with 
Taco as your brand. Stop in and see your Taco distributor. 
Pick up your copy of the Taco catalog and see for yourself 
why Taco has been the STEADY LINE since 1932 ..., 

TECHNICAL APPLIANCE CORPORATION 
SHERBURNE, NEW YORK 

In Canada: Hackbusch Electronics, Ltd., Toronto 4, Ont. 
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Irish 
tr`, GGREEN BAND 

T]ze ¡! W 

3E=N3IBiS1;90 TA1:1"31E1 
You..r 
Recorder 
Cam. vese - - -- 
Frequency Range: 20-20,000 cps 
Lowest noise level Uniform sensitivity 
Minimum amplitude variation Less distortion 

600 feet on plastic reel ................ 
1200 feet on plastic reel ............. 
2400 feet on metal reel ................ 

SPLICE -FREE 

net $2.10 
net 3.30 
net 7.71 

Available ar Most Sound Dealers 

ORRADIO Industries, Inc. 
OPELIKA, ALABAMA 

Export Division: Morhan Exporting Corp., New York, N. Y. 

In Canada: Atlas Radio Corp., Ltd., Toronto 

THE TAPE 
THAT MIRRORS 

THE 
ORIGINAL 

SOUND 

CLOSE OUT 
SET MFR'S SURPLUS 

EVERY TUBE GUARANTEED 6 MONTHS 
Branded -Bulk Packed in Original Mfr's. Nested Cartons or Individually Boxed 

EVERY TUBE METER AND CHASSIS 002 S.87 
003 VR75 .97 1U4 .46 6076 .36 6N7 .95 OA4G .60 1US .40 6A U6 .40 6Q7 , ,49 0B2 .. .74 IX2 .55 6AV5GT ._ .79 687 -- .49 083 VR90 .90 2A3 .90 60V6 .36 654 .39 0C3 VRIOS.95 2A5 .49 6AX4GT ._ .57 657G .55 003 VR150.85 206 .49 6B7 .93 6507 .40 0Z4 .53 2A7 .60 6B80 ...... . .29 65C7 .75 1114e .35 2B7 .62 6006 .38 6507GT .38 1ASGT .... .40 2X2 .39 6047 - -- 

.55 65F5GT .45 2X20 1.14 6BC5 .49 65F7 .58 LABS .38 304 .44 6B E6 .37 6567 . .40 1B3GT .... .67 3A5 .90 68E5 .69 65117 _ .60 1C5GT ..... 40 3ABGT ..... 59 6BG6G 1.45 65 .. .50 176 .37 386 .39 6866 .45 6587 .54 17GT .... .35 3D6 .38 .81 6587 .39 1E04GT .... .40 3044 .71 6BK7 .89 65L7GT .. .49 1E4 .40 304 .48 6 .. .65 656]67 .. .48 1FSG .44 35467 .... .46 6BN6 .89 1646 .38 354 .46 6812767 .. .75 6577 .45 
1 GT ... .38 3V4 .50 6047 .88 6587 .48 126 .59 574 .......1.49 6C4 .35 678 .57 104 .45 5Ú4G,,,,_ .76 6C5 .39 6U7G _. .45 ILA .59 5V3G .76 6C8G .54 6U8 .59 1LA4 .59 5Z3G .38 6686 .85 6V6 _. .38 1LA6 .75 .33 6,136 .42 6W4GT ... .41 I Lß4 .77 686 .45 66066 ....1.05 6W6GT __. .41 ILCS .59 6A7 .80 606 . .. .67 6X4 .35 1LC6 .... .75 688 .65 6086 .95 6X5 .35 1LD5 .45 6084 .42 6E5 .76 6X8 __ .70 IL E3 .75 6AB7 .71 6F6 .45 7A4 .45 1LG5 .75 6AC5GT .95 6F7 .90 705 .55 1L H4 .75 6AC7 .68 6F8G .69 706 .65 INNS .55 6ÁF4 .89 6060 .63 707 ...._... .65 1N5GT .... .61 6A F6G .... .75 666 .49 7807 .90 

1 P5GT ... .56 6AG5 ...... .47 685 .38 7AG7 .55 
1Q5GT .55 6AG7 .90 6J6 .50 7067 .55 
IR4 .e1 6A 66 .88 687 .,,, .49 794 .44 
1125 47 6AK5 .59 6ß8G .90 705 .55 
154 .55 6AL5 .35 6K6GT .... .39 706 ........ .55 
155 .40 6065 .39 667G .38 7C4 .55 
1556 6A06 .36 61(80 .64 767 .65 .48 6AQ7GT .. .68 6L6G .39 7E5 .59 174 .46 6055 .62 60660 .99 7E6 .40 

TESTED FOR TOP QUALITY 
7F7 .64 125A7GT.. .62 35'4 .44 7E8 .90 12SC7 .... .68 35Z3 .40 7G7 .80 125E5 .48 35ZSGT 

. .45 767 .56 125F7GT.. .68 36 .35 7J7 .75 12567 .... .70 37 .......... .35 7K7 .80 12567 .... .70 39-44 .35 7L7 .77 125.17 .55 42 .40 7N7 .57 125K7GT.. .49 43 .53 707 .57 125L7G7__ .49 787 .59 1256767 _ .50 46 .45 757 .83 125Q7GT... 53 47 .85 7V7 .87 12507 . . . .49 49 .38 7W7 .85 1223 .39 50L6GT .61 7X6 ....._. .57 14/14 .65 50X6 .62 7Y4 .40 1405 .57 50V6GT ... 57 45 14A7 .53 56 .47 12A6 .49 14AF7 .... .59 57 .53 12A7 _ .98 1466 .... .45 58 .56 12A67GT .85 14B8 .63 70L7GT ..1.00 12AL5 .... .40 14C5 .80 71A .52 12076 .... .35 14C7 .65 76 .42 12AT7 .62 14E6 ,,,... .65 77 .53 12AU6 .... .36 14E7 .80 78 .43 12AU7 .59 14F7 .65 81 1.10 12AV6 .... .44 14F8 .90 82 .67 12AV7 .64 1467 .57 83 .77 12AX4GT.. .55 14N7 ... . .67 84 .52 12AX7 .55 14Y4 .... .67 85 .57 12AY7 .72 19 .45 89Y .29 12006 , .47 19BG6G ..1.15 117L7GT 1.17 12087 .... .59 1978 .75 11723 .38 12606 .... .46 22 .40 117Z4GT.. .73 12BE6 .... .45 25AV4GT .80 117Z6GT.. .70 12667 .65 25BQ6GT .75 2051 .93 12C8 .34 251,667 .. .40 9001 1.47 12F5GT .. .35 25W4GT .45 9002 .98 1266 .45 2525 .60 9003 1.30 12JSGT .. .39 25Z6GT .40 9006 .67 12J7GT .. .57 26 .42 803 2.95 12K7 .53 27 .37 807 1.25 12K8 .55 32L7GT . .95 814 3.50 1207G .. .57 35C5 .37 836 7.95 1258GT .. .60 35L6GT .. .45 866A 1.45 

MINIMUM ORDER: $10.00. Terms: 25% with o der, balance C. O. D. Please Inc ude postage. 
All prices subject to change without notice. F. O. B. New York City. Mail Order Division: 
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TRANSAMERICA ELECTRONICS CORP. 
115 LIBERTY ST., NEW YORK 6, NEW YORK 

manager. He also heads the Chicago 
representative firm bearing his name. 

. Telrex, Inc., Asbury Park, N. J., 
licensed Delhi Metal Products, Delhi, 
Ontario, Canada, to manufacture its 
Conical- V -Bea-in antennas. Delhi will 
also represent Telrex in Canada for its 
rotary communications antennas for 
amateur, commercial, and Government 
use. ... Howard W. Sams, Indianapolis, has 
retained Ira Kamen, vice -president of 
Brach Manufacturing Co., Newark, N. 
J., to author a book on subscription 
television. 
... General Electric Tube Department's 
manager of distributor sales, John T. 
Thompson, recently stated that tech- 
nical developments now taking place in 
color TV will permit Americans to own 
an estimated seven and one -half million 
color TV sets in 1957. 

. RCA Tube Division, Harrison, N. J., 
announced a special pro rata warranty 
policy providing one -year protection 
from date of installation on all RCA 
black- and -white television picture tubes 
purchased for replacement in home re- 
ceivers. 

. Tape Recorders Inc., Chicago, is 
the latest entry into the tape- recording 
manufacturing field. Hugh J. Daly is 
president. 

. Fanon Electric Co., Howard Beach, 
N. Y., is now manufacturing a complete 
line of audio amplifiers, intercoms, and 
electric phonographs. Salo Nachtigall, 
formerly with Mark Simpson Manufac- 
turing Co., is now devoting full time to 
the Fanon Company which he originally 
established as a contract manufacturer 
of electronic and electrical equipment. 

. RCA will reduce patent royalty 
rates on its radios, black- and -white TV 
sets, black- and -white TV picture tubes, 
receiving tubes, and certain commer- 
cial radio apparatus, effective Janu- 
ary 1. 

Farnsworth Electronics Co., Fort 
Wayne, Ind., was formed as a domestic 
research and manufacturing division 
of International Telephone and Tele- 
graph. The new company will handle 
industrial and defense electronics for- 
merly carried on by Capehart- Farns- 
worth. Dr. Harvard L. Hull, former 
vice -president and general manager of 
research and development at Capehart- 
Farnsworth, becomes president of the 
new company. END 
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E. L. Dibble was 
promoted to the 
position of general 
sales manager, 
Consumer Prod- 
ucts, of National 
Carbide and Car- 
bon Co., New York 
City. He was for- 

merly manager of the Eastern District. 
Albert J. Borelli 
was promoted to 
sales manager of 
National Electric 
Products Corp.'s 
Television and Ra- 
dio Dept., Pitts- 
burgh, Pa. He was 
formerly chief en- 
gineer of the Electronics Division. He 
succeeds F. P. Yarussi who left the 
company to join a sales representative 
firm. 

Keeton Arnett was 
named vice- presi- 
dent, Administra- 
tion, of Allen B. 
Du Mont Labora- 
tories, Inc., Clif- 
ton, N. J. He had 
served as general 
assistant to the 

to the president of the Du Mont com- 
pany since 1951. 

William W. Wexler 
joined Raytheon 
Manufacturing Co., 
Waltham, Mass., as 
advertising and 
sales promotion 
manager of the 
Equipment Sales 
Division. He was 
formerly with Murray Manufacturing 
Corp. 

E. L. Anderson 
was appointed to 
the newly created 
post of sales pro- 
motion manager 
for United Motors 
Service Division of 
General Motors 
Corp., Detroit. He 

was formerly Midwest Division man- 
ager for Willys Motors. 

M. Harvey Gernsback is the new presi- 
dent of Gernsback Publications, Inc., 
publishers of RADIO- ELECTRONICS and 

the Gernsback L ')rary Books. He suc- 
ceeds his father, lugo Gernsback, foun- 
der of the company who becomes Chair- 
man of the Board. Hugo Gernsback 
will continue as editor of the magazine 
while M. Harvey Gernsback continues 
as editorial director. 
Arthur L. B. Rich- 
ardson was elected 
secretary and gen- 
eral counsel for 
Sylvania Electric 
Products, New 
York City. He suc- 
ceeds John S. Lea - 
royd who retired. 
Richardson has been general counsel 
for the company since 1953. 

Gerhard G. (Ger- 
ry) Schneider was 
elected vice- presi- 
dent in charge of 
Production of Na- 
tional Union Elec- 
tric Corp., Hatboro, 
Pa. He was for- 
merly production 
manager and a member of the Opera- 
tions Committee. 

In 

Obituaries: 
Clarence E. (Scooter) Tonahill owner 
of Scooters Radio Supply, Fort Worth 
parts distributing firm, died recently 
at his home. 
Lawrence V. Wells, a principal in the 

The future is YOURS in TV -RADIO ! 

A fabulous field-good pay -fascinating work - 
a prosperous future! Good jobs galore, or inde- 
pendence in your own business! 

Coyne brings you the first truly lower cost, MODERN -QUALITY Televi- 
sion Home Training; training designed to meet Coyne standards. Not an 
old Radio Course with Television "tacked on ". Here is MODERN TELE- 
VIHION TRAINING including working knowledge of Radio. Includes 
UHF and Color TV. No Radio background or previous experience needed. 
Personal guidance by Coyne Staff. Practical Job Guides to show you how 
to do actual servicing jobs -make money early in course. 

Don't pay fora lot of costly extras -pay only for what you learn! Tho 
extras "thrown in" may look impressive, by and large they add little to 
what you actually LEARN -but how they do add to the price! With Coyne 
Television Home Training you pay only for your training, no costly extras. 

8. W. COOKE, President FOUNDED 1899 

A TECHNICAL TRADE INSTITUTE CHARTERED 
NOT FOR PROFIT 

500 S. Pauline Street, Chicago 12, Dept. 74 -HT4 

ELECTRICITY * RADIO * TELEVISION * REFRIGERATION * ELECTRONICS 

OCTOBER, 1954 

SEND COUPON FOR FREE 
PICTURE FOLDER 
and full details, 
including easy 
Payment Plan. No 
obligation, no 
salesman will call. 

iIUR 

, 

... -M 
SE1.EVYi 

! ) 

COYNE ELECTRICAL SCHOOL 
Television Home Training Div. 
500 S. Paulina St., Chicago 12, Ill., 
Dept. 74-11T4 
Send Free Picture Folder and details on Tele- 
vision Home Training. This does not oblate 
me and no salesman will call. 

Name 

Address 

I City State 
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COMMUNITY 

AND MASTER TV 
Antenna Systems 

Assures Perfect Reception 
on All Channels ... on any 

number of sets! 

CUSTOM DESIGNED 
for your individual needs 

Lowest Installation and Main- 
tenance Cost of all Systems. 

In the difficult Metropolitan New York 
area, more TRANSVISION Master An- 
tenna Systems were selected and proven 
out than any other system. 
Want trouble -free reception? Pictures of remark- 
able clarity and stability? Then specify the 
Transvision Master TV Antenna System. Here are 
a few reasons why: 

I. Highest power output allows long- 
est cable runs. 

2. Central system with only I point 
of service. 

3. Operates up to 500 TV sets from 
I amplifier. 

4. Lowest cost per outlet. 
5. Maximum signal to each set with 

minimum interference. 
6. Standard units are provided . . . 

but they may be modified to meet 
your special reception problems 
and layout. We also offer you: 

Engineering advice. 
Send us your problem 
for quick solution. 

Get full details now. Write: 

TRANSVISION, INC. lí1- ,LI,,. I, r 1brp. 

NEW ROCHELLE, N. Y. 

FREE: 
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rep firm of Haggerty -Wells Co., died 
at his home in Kalamazoo, Mich. 

Personnel Notes 
... James H. Carmine, formerly execu- 
tive vice -president of Philco Co., Phila- 
delphia, was elected president, succeed- 
ing William Balderston who is now 
Chairman of the Board. John M. Otter, 
former vice- president in charge of 
Consumer Products Divisions, is the 
new executive vice -president. Four 
other vice -presidents, Raymond B. 
George, vice -president, Merchandising; 
Frederick D. Ogilby, vice -president and 
general manager, Television Division; 
Samuel N. Regenstrief, vice -president 
-Manufacturing, Appliance Division, 
and Raymond A. Rich, vice -president 
and general manager, Appliance Divi- 
sion, were elected to the Board of Di- 
rectors. 

. . Thomas M. Blake executive vice - 
president of Littelfuse, Inc., Des 
Plaines, Ill., was elected president, suc- 
ceeding E. V. Sundt, Chairman, who 
relinquished his office as president. 
Blake joined Littelfuse when it was 
incorporated in 1938. 
... Robert A. Seidel was appointed exec- 
utive vice -president, Consumer Products 
of Radio Corp. of America, succeeding 
Joseph B. Elliott who resigned to re- 
turn to Schick Shaver Co. as president. 
... Joseph C. Profita was appointed as- 
sistant manager, district sales and serv- 
ices, in the Equipment Sales Division 
of Raytheon Manufacturing Co., Wal- 
tham, Mass. He was formerly with 
Methods Engineering Council. 

Glen McDaniel was reappointed 
chairman of the RETMA Legal Com- 
mittee. John B. Swan, Jr., Philco, was 
named chairman of the Traffic Commit- 
tee, and Dan D. Halpin, Allen B. Du 
Mont, was reappointed chairman of the 
Sales Managers Committee. 
... Robert C. Sprague, Sprague Electric 
Co., who last year won the RETMA 
Medal of Honor, was appointed chair- 
man of the Annual Awards Committee 
for 1955. This committee nominates 
the recipient of the Medal of Honor. 

Carroll L. Hasler was appointed 
supervisor of Sales Administration for 
the Sylvania Electronic Products Sales 
Division. He has been with the com- 
pany since 1953 in the Emporium, Pa. 
office. George Brodley was named mer- 
chandising assistant for the Sylvania 
Radio Tube and Television Picture Tube 
Divisions. 
... N. A. Koetke, for many years asso- 
ciated with the transformer industry 
in advertising and promotion activities, 
joined the Gramer- Halldorson Trans- 
former Corp., Chicago, as manager of 
Sales Promotion and Advertising. 
... John C. Birrel was named place- 
ment director of Northwest Radio and 
Television School, Portland, Ore. He 
was formerly with station KWIL, Al- 
bany, Ore. 
... Michael Muckley, formerly of Halli- 
crafters, Chicago, joined Espey Manu- 
facturing Co., New York City, as spe- 
cial sales assistant for the company's 
new Overture high -fidelity unit. END 

STAN-BURN 

* 
* 

CATHODE RAY TUBE SPECIALS * 
ONE YEAR GUARANTEE * 

G.E. * 1O8P4A $14.95 
10FP4A 21.10 
12KP4A 24.45 * 12LP4A 18.75 
12QP4A/B1014 

Dumont 21.00 * 12UP4B 28.75 
14CPA 24.50 
150P4/81014 * Dumont 23.75 
16AP4A 30.95 
16OP4A (N.U.) 25.25 

* 16GP4 B 31.25 
16KP4 / 16RP4 24.20 * I6KP4A 

(Aluminum) 28.35 
161P4Á (ICUs) - 25.25 * 16LP4A 28.50 
16WP4A 26.50 
I6GP4B 31.25 * 176P4Á 24.25 
í76P46 30.30 
17CP4 23.90 * 17CP4B 

(Aluminum) 29.00 
19AP4A 41.50 * 20CP4 30.00 
20LP4 37.50 
21AP4 42.00 * 21EP4 31.80 
21EP4A 36.35 
24AP4 78.50 

STAN -BURN 
510.20 * 

11.90 12LP4 
12LP4A 13.95 
12QP4 11.90 * 
12JP4 
12UP4A 14.50 

31.90 
#, 

14CP4 15 6 
1SDP4 17.50 
16KP4 17.50 ,k 
160P4 or A 17.50 
16JP4 or A 17.50 
16CP4 or A 17.50 
16FP4 17.50 * 
16WP4 17.50 
16AP4 17.50 *. 
16AP4A 23.00 
16EP4 19.00 
16EP4A 23.50 * 
16GP4 or A 21.00 
17BP4 18.50 
17CP4A 24.50 * 
17GP48 22.60 
19FP4 23.00 *. 
I9FP4A 24.00 
19AP4 23.90 
19AP4A 24.90 * 
20CP4 23.95 
21EP4 25.50 ,k 
21AP4 26.50 
24ÁP4 49.00 

QUANTITY CRT USERS 
We will give you DUD allowances if you ship them *, 
to us Prepaid. 10 CRT's minimum shipment. WRITE 
FOR DETAILS. 

* 

AUTHORIZED DISTRIBUTORS for: General Electric, 
Kenrad. Tung -Sol, National Union, De Wald, Regal, * 
Automatic and General Motors. 

AUTOMATIC CUSTOM -BUILT RADIOS for Plymouth. 
Ford, Chevrolet and many others, always in stock. 
We carry a complete stock of HI- FIDELITY and 
SOUND EQUIPMENT. Send us your r quests. We 
also carry a complete line of popular makes of Radio 
tubes at 50/10% discount. Also many other special 
purpose and transmitting types, and all electronic 
parts and equipment at lowest prices. Send us a 
list of your requirements for prompt quotations. 
Terms: 200/0 with order. Balance COD. All prices 
FOB. NEW YORK Warehouse. Minimum Order $5.00. 
Write for our latest price list and Hi -Fi Catalog to 
Dept. RE -10. *, 

* 
* 
* 
* 
* 

STAN -BURN 
RADIO and 
ELECTRONICS CO. 

1697 BROADWAY NEW YORK 19, N.Y. 

! ! MOTOR SPECIALS ! ! 
ECLIPSE REVERSIBLE M:l'l'OR (Type Y -150) #BJ- 
8143. t H.P.. 38110 RPM. 24VDC. Splined $6.95 IX" haft: O.D. 4 "x0 "1.. ISlhpg. t. 11 lbs.) 
BRAND NEW . . . WHILE THEY LAST' 
:\C -DC DELCO MOTOR (O.D. 23/4"x234" 

111'M. 27v. 1/4" shaft $2.95 
I I' ILP. AC MOTOR :Robins & Myers) . 

I:)50 RPM. 5/16. shaft. O.D. 31 /y "x 
lt'it h starting condenser Ishpg. 6 lbs.l $4.95 

1/17 H.P. G -E MOTOR (Type 
SD) . 1725 RPM, 7 amp. 

3g" shaft. i 1OVDC 434 
x5 t, l "L. I Shpg. wt. 13 Ibs.1 $3.95 
BLOWER WHEEL & HOUSING 
IL -R Il Ill . Use with ny 
mall m tor. Moulded bakelite: 

3" impeller $1.95 

!! Repair Your Own Speakers II 
SAVE TIME -SAVE MONEY. Clear. Simple Instructions 
supplied with every cone or repair kit order. 
Kit "A "- SPEAKER CONES . . An assortment 
of popular sizes 4" to 12 ". incl. oval. Less v oice 
coils. Kit of 12 asstd 
Kit "B " -DE LUXE CONE KIT Same as 
above, but containing a larger variety of 20 
asstd. c 2.98 
Kit C"-SPEAKER REPAIR KIT . . A Profes- 
sional assortment of Voice. Coil Forms, Rings, 
Felt. Chamois Lthr. Spiders, Shim Kit, Cement 
& Instructions 2.49 
!! SPECIAL II . , BOTH KITS "A" & "C" 
for only $3.95 

!!! Over10,000 Kits Already Sold!!! 
And more ".JUMBO" RADIO-TV-ELECTRONICS 
PARTS: KITS GOING OUT EVERY DAY WHY 
PAY LORE FOR PARTS when you can get them 
for a FRACTION OF THEIR VALUE? .. LBS. 
CHOCKFULL OF: SWITCHES, CONTRLS, SOCK- 
ETS. WIRE. TV PARTS & DIAGRAMS, PHOTO - 
FACTS. RESISTORS. CONDENSORS. PLUS 
DOZENS. OF 

WHOPPING, VALUE AT 
20 $3.95 

!! Hearing Aid Parts !I 

HEARING AID AMPLIFIER CHASSIS (2 tube) 
2 "x5 "x1/ Ready- wired. MAKE A REAL 

VEST POCKET RADIO OR AMPLIFIER adding 
only simplex tuner & phone. WITH SCHEMATICS 
FOR A 2 or 3 TUBE SET. Less tubes & ease $2.49 
cET OF 2 SUB -MINATURE TUBES FOR ABOVE 2.98 
HEARING AID BONE CONDUCTION RECEIVER 

x1 "1 Makes sensitive MUSICAL 
CONTACT MIKE. DETI'X'TOPIIONE. ETC. Luvr Im- 
t'cdanee magnetic 1.98 
CRYSTAL PICK -UP MIKE I:i1)."51h/4 "I . . . Hi -im 
pednncce. ruhl,er shock lout 1.29 

"DIRECT FACTORY SPEAKER REPAIRS SINCE 1927" 
Min. Order 53.00. 20'1- deposit req. On all C. O.D.'s. 
Full remittance with foreign orders. Please add suf- 

ficient postage- excess funded 

0 RADIO CORP. 
Nw7 orgy Street 

New York 7, N. Y. 
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provide 
flouse Current 

4nywhere 
-from oattery in car, truck, boat. At the beach 
-picnic grounds -at cabin -on tips- anywhere! 
Easy! No installation! Just plug Trav- Electric 
into cigar lighter on dash. 

Tray- Electric Operates: 
Tape Recorders Dictating Machines 
Electric Shavers Small Electric Drills 
Radios Portable Phonographs 
Soldering Irons Etc. etc. etc. 

6 Models 10 to 100 Watts 
-a size for every need. 

"Midget" 
Model 6 -11160 

10 -15 Watts 
About as small as a pack 
of cigarettes. 

$11.95 LIST 1 

PORTABLE PHONOGRAPH 

BICTATINC MACHINE 

ELECTRIC SHAVER 

"JUNIOR" 
Model 6 -110 

115 Cycle 
30 -40 Watts 

$12.95 LIST 

"SENIOR" 
Model 6 -1160 

Size 21/z "x21/2"x41/2" 
35 -40 Watts 

$15.95 LIST 

"MASTER" 
Model 6-51160 

4C -50 Watts 
Size 4 "x5 "x6" 
$27.50 LIST 

"SUPER" 
Model 6 -71160 

(Shown at top of ad) 
60 -75 Watts 
Size 4 "x5 "x6" 

$3'7.95 LIST 

-and now, the "CHIEF" 
NEW-JUST OUT -Model 6-81160-75- 
'00 Watts- automatic on -off switch - 
$49.95 LIST 

See your Electronic, Hardware, 
or Automatic Jobber or Dealer 

Terado Company 
Designers and Mfrs. of Electronic Equipment 

1057 Raymond Ave., ST. PAUL 14, MINN. 
In Canada Write: Atlas Rado Corp., Ltd. 

560 King St. West, Toronto 28, Ont. 
Export Soles Division: Scheel International. Inc. 
Q37 N. Lincoln Ave., Chicago 18, III. U.S.A. 

Cable Address- Hcrsheel 

OCTOBER, 1954 

technical 

Literature 

VOICE AND MUSIC REPRODUCTION 
A 12 -page catalog, No. 44B, on 

microphones, phono products, and tape 
recording heads which can be used in 
voice and music reproduction. The cat- 
alog includes a magnetic recording -head 
replacement chart and cartridge re- 
placement chart. A numerical and 
application listing of crystal and 
ceramic pick -up cartridge is also given. 
One page is devoted to crystal phono- 
graph pickups and needles, giving their 
prices and specifications. 

Shure distributors and Shure Broth- 
els, Inc., 225 West Huron St., Chicago 
10,111. 

AUTO ANTENNA CATALOG 
A catalog illustrating a new line of 

auto radio antennas. Cowl and fender 
mount auto radio antennas are de- 
scribed plus rear and deck mount 

Any or all of these catalogs, bulletins, or 
periodicals are available to you on request 
direct to the manufacturers, whose addresses are 

listed at the end of each item. Use your letter - 
head-do not use postcards. To facilitate iden- 
tification, mention the issue and page of RADIO - 
ELECTRONICS on which the item appears. 
UNLESS OTHERWISE STATED, ALL ITEMS ARE 

GRATIS. ALL LITERATURE OFFERS ARE VOID 
AFTER SIX MONTHS. 

antennas. Featured in the catalog is 
the new Snyder -Matic auto antenna 
which raises or lowers three sections 
by means of finger -tip dash control. 

Also illustrated is a series of free 
auto antenna displays.. 

Available by writing to Mr. Dick 
Morris at Snyder Manufacturing Co., 
Philadelphia 40, Pa. 

TV REPLACEMENT GUIDE 
A 40 -page 1954 TV replacement 

guide and transformer catalog listing 
replacement transformers for over 
6,800 models and chassis. 

Chicago Standard Transformer Corp., 
Addison and Elston, Chicago 18, III., 
and distributors. 

SERVICING PERIODICAL 
Simpson Electric Co. is issuing a peri- 

odical, The Technician's Timesaver, 
every six weeks. The latest issue fea- 
tures an article by Bob Middleton on 
servicing and the use of test instru- 
ments. 

Simpson Electric Co., c/o Service 
Department, 1101 E. 46 St., Indian- 
apolis 5, Ind. 

Color Servicing 
IS NOW IN THE FAMOUS 

Mandl's TV Servicing 

The new section on color servic- 
ing and color circuits gives you 
the same clear how- to -do -it in- 

struction that has made this book a favorite 
with servicemen everywhere You'll be 
FULLY prepared to service any set, do the 
best job of installation or trouble shooting 
in minimum time, either for color or for 
black and white. 

EASY to learn 
Simple, clear explanations show you how each unit in 
the TV receiver functions, with lists of the flaws that 
may occur in it, what points in the circuitry cause 
them, how they affect other componesm how they 
show up on the TV screen. Every step is fully illus- 
trated with large clear schematics, photographs of 
test patterns, scope patterns and other helpful 
illustrations. 

How to locate trouble quickly 
A complete master trouble index gives the possible 
causes of distortions or faults in picrure or sound, 
with references to the pages on which servicing in- 
structions are given. You can quickly and easily 
diagnose the source of trouble and know lust what to 
do about it. 

Methods used by experts 
You'll learn the practical time- saving methods used 
by the most experienced servicemen and technicians: - 
ways of locating chose hard -to -find troubles, simple 
signal tracing procedures, how to improve reception 

in fringe areas, how best to use test equipment. You'll 
learn the necessary why's and wherefore of TV re- 
ception, but wont be confused by unaeccsary theory 
or involved math -just what you need in order to do 
a skilled servicing lob is given here 

Recent improvements 
In addition to the instruction on color -hcw it works. 
how to service color sets- you'll have the latest data 
on such improvements as cascade tuners, automatically 
focused tubes, new types of high frequeccy I.F. sys- 
tems transistors, UHF -VHF receivers. You'll learn 
TV for today and TOMORROW from rhis book. 

Look it over without obligation. See fur yourself 
how easy and practical this book is-how quickly 
you'll become expert with it, how rise,'ul it is on 
any job. Get a copy on 

010-day FREE TRIAL 
THE MACMILLAN COMPANY, 
Dept. RE -5 

60 Fifth Avenue New York 11 

Please send me a copy of the new Mandl's TV 
Servicing. I will either pay the full price of $5.75 
plus a small delivery charge or return the book in 
10 days. ( SAVE: send check or money order and 
we pay delivery charge.) 

Signed 

Address 

Thi offer good only within continental lira tat of U.S.A. 

III J 
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NEW PATENTED RADAR ANTENNA 
OPENS NEW HORIZONS TO TV VIEWERS 

ALL DIRECTIONS -ALL CHANNELS2 -83 
COLOR AND BLACK -WHITE 

without ANY ROTORMOTOR 
%lode ate the tea -4444 coo e%e "Reuteza " 

cd 4 Ay, the tirade isotueicjccl aPrlearut 
arc tÆe tirazleee today! 
1. Utilises 16 elements 60" long, W' diameter. 

2. Utilizes a specially designed, extra low loss four conductor air -dielectric 
POLYMICALENE transmission line which has up to 50% less loss when 
wet than the finest conventional transmission lines. 

3. The "Riviera" encompasses an electro- magnetic capture volume of well 
over 650 cubic feet, many times more than conventional antennas. 

4. The antenna works on the revolutionary principle that the approaching 
wave front is elliptically rather than horizontally polarized. 

5. The new specially designed 9 position electronic orientation switch, 
aside from changing directivity, maintains a consistently better impede 
anca match over the entire UHF -VHF spectrum. 

6. The above features combine to give the "Riviera" antenna greater 
usable gain at the TV set antenna terminals than the best of any cam. 
petitive antennas using rotor motors. 

This new wonder antenna, called the "Riviera ", is already making history. 
Beyond any question of a doubt, and on an unconditional money back 
guarantee, antee, it will positively outperform in the field under actual installa. 
tionconditions, any and all competitive antennas on the VHF channels, 
with or without rotor motors. 

POLAR PATTERNS 

I I Ilk., - _ - 
-^ IIOIWIIyI;h .,mñlenrt-:,. 

ï 
Price includes: 
Complete Stacked 
Array Stacking 
tor, 9 Pc,itian 
Switch Switch 

et Coupler 
2 Stondcoes, 71/2" 
Complete instructions 

The polar directivity response patterns show the malor lobes 
of the -Riviera'' n VHF. It shows the fullness of 
coverage all dire e of 'this remarkable, patented an- 
tenna ned'th ouó h each of the nin¢ tch positions. 
E ch degree sof shading c o chaos,. sswitch position. 
This excellent directivity response, which con be switched at 

ill, plus the extremely high pains, clearly indicate lwhy the 
Riviera is suchee superior perfomer. 

IN UHF -VHF DISTRICTS ... USE 

74 NEW Scovt 60 
100 MILES VHF 60 MILES UHF 

ALL CHANNEL ANTENNA CORP. 
47 -39 4901 STREET, WOODSIDE 77, N. Y. EXETER 2 -1336. 

"1000 ELECTRONIC 
QUESTIONS & ANSWERS" 

By R. J. Fredericks 

Test YOUR Electron c I.Q. ! ! ! 
d uem manual containing Dow jilt ^resting problems 
and puzzles encountered in everyday, practical work. 
Chapters cover all principle 
topics, including test euuipment, 
FM, Tv. Hi -Fi, transmitters, 
receiver and many others. Ideal 
practice for service and lab tech- 
nicians. amateurs. experimenters 
and students. ORDER TODAY! 
10 -flay money hack guarantee 

RADIO SOUND PUBLICATIONS 
Box 38, Utopia Station, Flushing 66, N.Y. 

only 

S i ppd. 

FULL PRICE 
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THE BOOSTER BUY OF THE YEAR 
Famous Masco TVB 
"Cascadian" Booster 
formerly $42.50 now $19.50. 
Dealer discount available 

ELCRAFT ELECTRONICS 
32 -28 49 St., L.I.C. 3, N.Y. 

"BUY DIAMONDS 
at RHINESTONE Prices! 

Top Quality Receiving Tubes, individually boxed 
in attractive cartons, priced to build profits 
for you, satisfaction for your customers! 

Write for derails. 
BARRACK, P.O. BOX 62, BROOKLYN 10, N. Y. 

DIODE REPLACEMENT GUIDE 

A 20 -page brochure issued by Syl- 
vania contains a listing of the types 
and numbers of diodes, and their equiv- 
alent Sylvania replacements, for the 
chassis and models of every major 
television set manufacturer. 

Sylvania Electric Products, Inc., 1100 
Main St., Buffalo 9, N. Y. 10 cents. 

GERMANIUM DIODES 

SP -2A, an 8 -page bulletin, has been 
revised to contain the latest informa- 
tion on design, characteristics, and 
specifications of Hughes germanium 
diodes. 

Hughes Aircraft Co., Culver City, 
Calif. 

HI -FI BOOK 

A 32 -page book "Hi -Fi Is for Every- 
body" has been issued to give the lay- 
man a better understanding of high - 
fidelity systems. It discusses the am- 
plifier, loudspeaker, record player, AM- 
FM radio tuner, tape recorder, and 
televiser. 

Newcomb Audio Products Co., 6824 
Lexington Ave., Hollywood 38, Calif. 
2.5 cents. 

MAIL ITEM 

Sprague has made available reprints 
of "Beware the Service Bargain." 
Designed to promote better understand- 
ing' between TV set owners and service 
technicians, it is a follow -up to the 
famous "Why Doesn't My Set Stay 
Fixed ?" and "Are Servicemen Gyps ? ". 

Sprague Products Co., North Adams, 
Mass. $3.00 per 1,000, .? 5.00 per 10,000. 

RESISTOR GUIDE 

A revised 1954 -55 official resistor 
engineering guide, form S -074A, lists 
over 130 types of resistors and special 
products. Data given for each type 
include JAN or MIL equivalent, rated 
wattage, standard tolerances, tempera- 
ture coefficient, maximum operating 
temperature, and approximate prices. 

International Resistance Co., 401 N. 
Broad St., Philadelphia 8, Pa. 

TRANSFORMER CATALOG 
This 16 -page catalog, No. 22, in- 

cludes a table of contents on its cover. 
Audio transformers, autoformers, re- 
actors, deflection yokes, filament trans- 
formers, focus coils, high -fidelity trans- 
formers, horizontal blocking oscillators, 
horizontal outputs, input transformers 
as well as interstage, isolation, modu- 
lation, and plate transformers are 
described. 

Halklorson Transformer Division, 
Grarner Transfos-mer Corp., 2734 N. 
Pulaski Rd., Chicago 39, Ill. 

RADIOGRAM 
The well -known Radiogram, a house 

organ published monthly by Scott 
Radio Supply, containing information 
and news for the service technician, 
ham, and radio and TV service associa- 
tions, has come out with a 25th anni- 
versary number, containing 32 pages 
instead of the usual four. 

Scott Radio Supply, Inc., 266 Ala- 
mitos Ave., Long Beach 2, Calif. END 
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RADIO SCHOOL DIRECTORY 

MORE JOBS 
than graduates 

Electronic 
cellent EnFners slo ! 1,groPontanrtY for Drr 

estin 
an adOaCr Demand for our engineering , 

graduates exceeds supply. Effective place - 
ment. Study in this world -famed college estab- 
lished 1889. Quarters start January, March, 
June, September. A jgrrured for Korean Vets. 

Bach. Sc. degree in 27 months 
Complete Radio Eng. courses . TV, UHF and 
FM. Also Mech., Civil, Elec., Chem., Aero. and 
Adm. Eng. ; Bus. Adm., Acct. Small classes. \\ ell - 
equipped labs. Modest costs. Prep. courses. Write 

,lean McCarthy, Director of Admissions, 
for Critritori inri Colo /ors I '%e H. Boob. 

GET INTO 

ELECTRONICS 

Become an 

ELECTRICAL ENGINEER 

Vint' can enter this uncrowded, inter- 
field. Defense expansion, new 

àrrelopmrnts demand trained special- 
ists. Study all phases radio & elec- 
tronics theory and practice: 'l' \'; FM; 
broadcasting; servicing; aviation. ma- 
rine, police radio. 1 -mom it course. 
Graduates in demand by major com- 
panies. H.S. or equivalent required. 
Begin Jan., \larch, June, Sept. Cam- 
pus life. Write for catalog. 

VALPARAISO TECHNICAL INSTITUTE 
Dept. C Valparaiso, Ind. 

24104 College Avenue, Angola. Indiana 

Get Your F.C.C. LICENSE Quickly! 

Correspondence or residence preparation for 
F.C.C. examinations. Results guaranteed. 
An FCC commercial operator license means 
greater opportunities and higher pay. We are 
specialists in preparing you, in a MINIMUM OF 
TIME, to pass FCC examinations for all classes 
of licenses. Beginners get 2nd class license in 5 

weeks and 1st class in 3 additional weeks. Write 
for free booklet. 

GRANTHAM School of Electronics 
Dept. 101, 6064 Hollywood Blvd., Hollywood 28,Calif. 

.........______ ..4 ill 4'1111..1 I'-- 
PREPARE FOR A GOOD JOB! 

BROADCAST ENGINEER ELECTRONICS 
RADIO SERVICING 

Television Servicing 
(Approved for Veterans) 

SEND FOR FREE LITERATURE 
BALTIMORE TECHNICAL INSTITUTE 

1423 EC'I'AW PLACE, BALTIMORE 17. MD. 

i TV REPAIRMEN 
EARN TOP MONEY! s ) 

i IN JUST 12 MONTHS, COM- 
PLETE TV SERVICE TRAINING, --- INCLUDING COLOR TV. Stream- 

lined cc,:,se gives you all essentials for a good icb 
as service technician. Graduates in great der -and; 
jobs are plentiful in this growing field. Other elec- 
tronic courses in radio operation and maintenance. 
Day or evening classes. Opportunity for employment 
in local industry. Approved for Korean veterans. 

Write for Catalog 111 Today 

INDIANAPOLIS ELECTRONIC SCHOOL 
312 E. Washington. Indianapolis 4. Ind. 

RADIO -TV ELECTRONICS 
C1{E1 graduates in big demand. Accred- 
ited by Engineers Council for Professional 
Development. New classes start every month. 
Free placement service for grads. l'ourses 
rie, red -Radio Engineering. Broadcast or 
TV Engineering, TV. FV1. AM Servicing. 
Write for free catalog. Approved for Vets. 

CAPITOL RADIO ENGINEERING INSTITUTE 

Dept. RE, 3224 -16th St., N.W.. Washington 1o, D. C. 

THE UNITED WAY 

OCTOBER, 1954 

Be a "key' man. Learn how to ,end and 
receive messages in Code by telegraph 
and radio. Commerce needs thousands of 
men for lobs. Good pay, adventure, in- 
teresting work. Learn at home quickly 
through famous Candler System. Qua1- or e rWrriitea for FREE Commercial al 

CANnLER SYSTEM CO. 
Du'pt. 3 -L, tts ,r28, Denver 1 , Cc1,.. 

IVAbr0 c É á á EERINGZ7 MONTHS 
Intensive, specialized course including strong basis in 
mathematics and electrical engineering, advanced radio 
theory and design, television. Modern lab. Low tuition. 
Self -help opportunities, Also B.S. degree in 27 months 
in Aeronautical. Chemical, i ivil. Electrical, and 
Mechanical Engineering. G.t. Gov't approved. Enter 
December, March, June. September. t'Stalag. 

INDIANA TECHNICAL COLLEGE 
1510 E. Washington Blvd., Fart Wayne 2, Indiana 

RCA INSTITUTES, INC. 
A service of Radio Corporation of America 
350 West 4th St., New York 14, N. Y. 

OFFERS COURSES IN 
ALL TECHNICAL PHASES OF 

RADIO, TELEVISION, ELECTRONICS 
Approved for Veterans 

Write Dept. RE -54 for Catalog 

EARN MORE MONEY- 
SE A PROFESSIONAL 

TELEVISION 
SERVICE 

TECHNICIAN 
STEP INTO THE TOP PAY 

$5,000 -$10,000 A YEAR 

CLASS. 7 MONTHS' SHOP 

TRAINING QUALIFIES YOU. 

If you want to reach your goal as 
a Successful Service Technician you 
will need plenty of "KNOW HOW" to 
qualify for the better servicing jobs 
or profitable shop ownership. 

SEND FOR 

FREE 
BOOK TODAY! 

WESTERN TV offers real experience on live equipment 
In our BIG SHOPS AND LABORATORIES in the shortest 
practical time under expert instructors. Graduates are 
In big demand because they have the "field expe- 
rience" necessary for immediate "bench" or super- 
visory positions. You learn every phase of Radio and 
TV servicing (AM, FM, VHF, UHF). WTI men win fast 
promotion ... can demand better pay ... develop 
highly profitable businesses of their own with the 
latest and most PRACTICAL PERSONALIZED TRAINING 
BEHIND THEM. You concentrate all your time on being 
a PROFESSIONAL TV SERVICE TECHNICIAN - non 
essential math and engineering theory omitted. YOU 

CAN EARN WHILE YOU LEARN. Special Finance Plan. 

APPROVED FOR VETERANS. Find out how you can get 
into the TOP PAY GROUP - Send for this fact -packed 
book NOW! 

WESTERN 
TELEVISION 
INSTITUTE 

America's Leading 
Television 

Servicing School 

I Western Television Institute Dept. E -I0 -4 
341 W. 18th St., Los Angeles 15, Calif. 
Without obligation, please send FREE fully 
booklet. (No salesman will call.) 

illustrated 

NAMF AGE_ 
ADDRESS 

J 
LCITY ZONE STATE 

Major in Electronics or Power 
BS Degree in 36 reoriths 

Prepare now for a career 
as an electrical engineer or 

engineering technician - and take 
advantage of the many opportuni- 
ties in these expanding fields. 

You can save a year by optional 
year 'round study. Previous military, 
academic, or practical training may 
be evaluated for advanced credit. 

Enter Radio and Telesis. on - courses 12 to 18 months 
You can be a radio technician in 12 
months. In an additional 6- months you 
can become a radio -television techni- 
cian with Associate in Applied Science 
degree. Color television instruction is 
included in this program. 

These technician courses may form 
the first third of the program leading 
to a degree in Electrical Engineering. 
Twenty -one subjects in electronics, 
electronic engineering and electronic 
design are included in these courses. 

Courses also offered: rado- televi- 
sion service (12 mos.); electr.cal serv- 
ice (6 mos.); general preparatory 
(3 mos.). 

Terms - January. April, July, September 

Faculty of specialists. 50,000 former stu- 
dents- annual enrolment from 48 states, 
23 foreign countries. Non -profit insti- 
tution. 51st year. Courses approved for 
veterans. Residence courses only. 

MS -GA 

MILWAUKEE 
SCHOOL OF ENGINEERING 

MILWAUKEE SCHOOL OF ENGINEERING 
Dept. RE -1054, 1025 N. Milwaukee Street 
Milwaukee I, Wisconsin 
Send FREE illustrated booklets 

E Career in Electrical Engmeeralg, 
Career in Radio - Television. 

I am interested in - 
(name cf course) 

Name -Age__ 

Address 

City .tone Stase 

If veteran, indicate date of discharge MM------ 
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Type Price 
042 .89 
0A3,VR75 -.99 
0A4G . .65 
062 .74 
063-VR9O .95 0C3'VR105.98 
OD3 VR150.89 
0Z4 .54 
1A5GT , .43 
146 .37 
147 .49 
14135 , .39 
14X2 . .63 
1B3 .69 
IDBGT .. .77 
1G4 .49 
1G6GT .54 
1H5GT .43 
116G . .59 
1L4 .45 
11.64 - .59 
11_46 . .79 
1LB4 . .79 
1 Lrlr -- .59 
1LC6 .. .79 
11.135 . . .52 
1LE3 . . .78 
1LG5 -.., .77 
21.94 , .78 
1LN5 , .57 
1N5 .61 
1PSGT , .56 
1QSGT .57 
IRS -,, .49 
154 .58 
155 .43 
1546 . .48 
174 .48 
1 U4 .39 

.48 
IV .69 
1X2A .55 
2A3 .95 

.99 246 .49 
247 .64 
2B7 .62 
2X2 .39 
2X24 1.15 344 .44 
345 93 348 .60 
387 .39 
3D6 .39 3LF4 .79 
345GT .55 
354 .50 
3V4 .42 
5T4 1.28 
5U4G .53 
5V4 .82 
5Y3GT .38 
5Z3 .44 
643 .89 
646 . .47 
647 --. .82 

FREE 
OFFER! 

7 Assorted 
12. 7. 6. 1 

d 2 -volt 
type tubes. 
List VaIae 
a p p r o x. 
$23.00. 
FREE with 
for $25.00 o 
more! 

Type Price 

6484 .49 
6487 .75 
6AC5GT,- .99 

6AC7 . .71 
6A F4 .89 
64E6 _ .75 
GAGS .52 
64G7 .95 
64H6 _ , .89 
6425 .89 
6AK5 .49 
6AL5 . .33 
64L7 .89 
6ÁM8. .69 
6A135 _ .41 
64115 .39 
6A55 .48 
6476 .37 
6ÁU6 .43 
6ÁV5 .79 
6ÁV6 .37 
6AX4GT_- .57 
687 .95 
608G .. .53 6846 .42 
6647 .56 
6BC5 .52 
6BD6 ., .44 
6BE6 .39 
6BG6 1.24 
6BH6 .48 
6816 .44 
6BK7A _ .95 
68L7GT .. .85 6896 .79 
60Q7Á .88 
6BZ7 . .79 

,39 6C4 
6C5 .39 
6CGG .57 
6C8G .85 

6CD6 .95 
6CF6 

1.05 
.64 

6CL6 
6CS6 ,,,- .55 

.69 
.98 
.48 
-39 
.45 
.93 

6138G 
6E5 
6F5 
GFG 
6F7 
6G6G 
6F8G 

696 
61s 
6J6 
617 
628G -_ 
6K6GT 
6K7 
6K8G 
6L7G 
697 
6Q7 
6R7 

.89 

.65 

.49 

.40 
.48 
.49 
.95 
.45 
.39 
.65 
.59 
.98 
.49 
49 

654 .. .42 
657G .... .59 

We specialize TUBES -Receiving, Transmitting 
and Special Purpose, etc.-serving the industry for 
years. More than 3000 different types in Stock for 
IMMEDIATE DELIVERY! Because of the extreme 
care and precision used in testing our tubes in our fully equipped labs, and retesting at time of ship- ment-we readily guarantee every tube -not for 3 or 
6 months -but for ONE FULL YEAR! All tubes indi- 
vidually boxed in handsome 3 -color cartons. 
Buy ELECTRON TUBES... to RESELL at a PROFIT 

Type Price 
6547 .40 
65C7 .. .79 
65D7GT.. .38 
65E5 -, -- .45 
65E7 .59 
65G7GT .40 
6597 .60 
65H7GT .50 

6SK7 .34 
65L7GT.. .52 
65N7GT.. .52 650] .41 
65117 .,.. .45 

Type Price 
745 .59 
746 .69 
747 - - -- .69 
748 .59 
7ÁH7 .56 
784 .44 
705 .59 
786 .59 
787 .59 

.63 

.49 
.65 
.59 

728 

705 
7C7 
7E5 

Type Price 
12A8GT .. .63 
1241.5 .42 
12476 .39 
124T7_. .68 

12AÚ7 .53 
121Ve .. .44 
12ÁV7 .69 
12AX4GT .59 
124X7 ,- .59 
1211Y7 .. .79 
12846 .47 
12847 .59 
12606 .. .49 

THIS MONTH'S SPECIALS 
Our new policy brings you 

greater tube savings than you thought possible! 
As a GOODWILL offering, we are giving, each 
month. a number of popular tube types (listed in extra bold) - AT PRICES BELOW OUR OWN 
COST! Look for these terrific offers of different types each month, in industry -wide publications! 

6557 .. . .60 
65T7 - .49 

V 657 , .99 
6T4 .95 
6T7G , _ .79 
678 .59 
6127G . -45 
6118 .59 
6V3 1.02 

6V6GT .37 
6W4GT .45 
6W6 .48 
6X4 .36 
6X5GT .29 
6X8 .74 

7E6 
7F7 
7F8 
797 
7J7 
7L7 
7N7 
7R7 
757 
7V7 
7W7 
7X7 
7Y4 
7Z4 
7Z7 
I0Y 

.59 

.65 

.95 

.59 
-75 
.59 
.62 
.65 
.85 
.91 
.85 
.70 
.44 
.49 
.85 

1246 _ .5ÿ 
1247 ._, .99 

128E6 .39 

12BY7 .59 
120Z7 .. .63 
12C8 .34 
12F5GT.. .35 
12H6 ,. .45 
12J5GT -. .39 
1227GT -- .58 
12K7 , -.. .55 
12K8 .58 
12Q7GT.. .59 
125A7GT .64 
125C7 .. .69 
125E5 .. .49 
12507 .. .75 

EXPORT 
SE Invitan Solicitudines Para La Exporta - 

n (Spanish) 
Cnnvid 

(Portuguese) -s 
lì,t tocs Para A Expor- 

Nous Invitons Des Demandes D'Exportation 
(French) 

We are World Suppliers for Receiving Si Spe- cial Purpose tubes of all types. Our prices are 
most competitive n the Export Market- 

WE INVITE. COMPARISON! Our Export Divi- 
sion lu 

fully 
e, 

equipped to give you fast. effi- cient 

New Complete Listing -Send For Free Copy! 

Type Price 
125117 ,- .75 

12SK7GT 44 
125L7GT .49 
1257GT .58 
12SQ7GT .56 
12507 .. .49 
12Z3 .... .39 
14A4 .... .69 
1445 .59 
144E7 .59 
1468 ,... .65 
14C7 ,... .69 
14F7 _ .67 
14F8 .95 
1497 .59 
1497 .__. .69 
14Y4 .69 
19 .49 
19BG6._ 1.26 
19T8 .79 
22 .44 
25AVSGT .84 
256Q6GT .79 
25L6GT -, .41 

.85 2Sí5 .64 
25Z6GT_ .44 
26 .44 
27 .38 
32L7GT.- .98 
3585 .44 
35C5 ..- .37 
35L6GT .42 
33 W4 . .37 
35Y4 .45 
3523 .43 
3525GT._ .48 
41 .41 
42 .41 
43 .55 
45Z3 - .42 
46 

.8.49 47 9 
49 .44 
50A5 .55 
5085 ,, .44 
SOCS .47 
50L6GT .49 
50X6 .64 
5OY6GT., .59 
56 .49 
57 .55 
58 .58 
7OL7GT 1.00 
71A .54 
75 .49 
76 .43 
77 .55 
76 4 
81 1.11 

5 

82 
83 
84 
85 .59 

89/Y .. .29 
117P7GT .98 
117Z3 .. .38 
807 . .99 
2051 - .95 
9001 ... 1.49 
9002 ... .98 
9003 ... 1.48 
9004 .... .97 
9006 .... .68 

.79 
.69 
.54 

ELECTRON I WHOLESALERS, INC. 
140 DUANE STREET NEW YORK 13. N. Y. Phone: BArclay 7 -7616 

Type Price 
CATHODE RAY 

5BPI , 3.98 
50P4 ._,- 5.95 
5CP1 -,- 5.95 
7BP7 .... 7.45 
12DP7 ..19.50 
16HP4A 18.95 
16DP4 .18.95 

XM ITT ING Only a few 
Sends 

listed. 
your 

order for prompt shipment of 
ANY types you quire: 
1824 . 1.80 1632 . 8.89 1923 1.90 
1923 ._ , 1.95 
2C46Á .59 
2C40 .. 6.95 
2C44 .09 
2221 1.09 
2226 ,...21.75 
2114 . 1.75 
211 .. 2.21 
304TL 5.95 
307A 
316A 
446A 
7054 
7156 
717A 
7234 
726A 
80íA 
803 
815 
826 
836 
837 
841 
842 

864 
860 
874 
954 

2.90 
3.90 
.89 

3.95 
1.40 
1.30 
.60 

6.85 
.85 

1.30 
.34 

C81005__ .60 
1616 ... 1.3,95 
1619 5 

29 
1 

1625 . 

1624 ,,.. .70 
1626 . .49 
1629 . .44 
1630 .. 1.10 
1631 ,,., 1.40 
1632 , .65 
1633 ... .89 
1634 .. 1.10 
7193 ... .55 
8012 .... 

. 

2.50 
8013A __ 3.80 
8020 .... 2.90 

Minimum 
order 
Please $ 
nude 25óó 
deposit with 
order. Prices subject to 
change with- 
out notice. All prices 
F.O.B. our warehouse, 
N.Y.C. 
WRITE FOR 
TYPES NOT 

LISTED 

NOW! 
ON THE JOB OR AT THE BENCH 

THE NUT DRIVER YOU NEED, a iii 
Closed for easy 

carrying 

FF3! 1 

. 

XCELITE No. 77 Kit 
It has your most needed sizes -3/16, 7/32, 1/4, 9;32, 5/16, 11/32 and 
3/8 "- handles color coded to size, like ALL XCELITE NUT DRIVERS. 
Sturdy plastic kit keeps tools together. Why be without this time- saver? 
Typical XCELITE qualify, too! Ask your supplier -and remember, he has 
the full line of XCELITE screwdrivers in the sizes and points you need, as 
well as our big line of pliers! 

XCELITE, INCORPORATED 
(Formerly Park Metalware Co., Inc.) 

Dept, J Orchard Park, N. Y. 

Open -ready 

for quick use 

When answering advertisements please mention 
RADIO -ELECTRONICS 
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ELEMENTS OF MATHEMATICS FOR 
RADIO, TELEVISION AND ELEC- 
TRONICS, by Bernhard Fischer and 
Herbert Jacobs. Published by the Mac- 
millan Co., 60 Fifth Ave., New York 11, 
N. Y. 51/2 x 81/2 inches, 569 pages. Price 
$7.20. 

Representing one of the better ef- 
forts in the field of mathematics for the 
electronic technician, this book features 
thoroughness coupled with simplicity. 
Unlike many texts of this type that 
drill the reader in some mathematical 
function and then leave him stranded 
without knowledge of practical applica- 
tion, this text constantly applies each 
new process and formula to an elec- 
tronic component or circuit. 

The early chapters of the text are 
devoted to a complete coverage of arith- 
metic. Decimals and fractions are ap- 
plied to the solving of simple d.c. and 
a.c. circuits. With the development of 
squares, square roots, radicals, and 
geometry, the authors delve into vac- 
uum -tube characteristics. Trigonomet- 
ric functions are also discussed for 
solving complex a.c. problems. 

At this point the text becomes slight- 
ly more complex, discussing negative 
numbers, algebraic expressions, and 
more advanced equations. Much of this 
is directly applied to the explanation of 
television nomenclature. 

The remainder of the book covers in- 
creasingly complex calculations in the 
field of radio and television. Voltage 
dividers, square waves, advanced vac- 
uum -tube calculations, impedance - 
matching problems, and logarithims as 
applied to decibels are discussed. 

A final chapter covers the practical 
subject of business mathematics, pre- 
senting information for the operation 
of a radio and television shop, such as 
compound interest, amortization, and 
installment sales. 

With a great real of information on 
such subjects are radio hardware and 
electronic standards, the text rounds 
out a fine treatment of the mathematics 
of electronics.-JK 

A TEXTBOOK OF RADAR, by the 
staff of the Radiophysics Laboratory 
C.S.I.R.O. Australia, second edition. 
Published by the Cambridge University 
Press, 32 East 57th St., New York 22, 
N. Y. 81/2 x 51/2, 617 pages. Price $8.50. 

This is the second edition of this 
book, the first appearing in 1947. The 
basic principles of radar, thoroughly 
described in the first 16 chapters, differ 
very little from the first edition. They 
include: the fundamentals of radar, 

RADIO -ELECTRONICS 
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NOW 
at 

last 

_ 

A Reliahfe, Generai - 
Pur :ose 

5" Oscilloscope 
Pric $12.7 50 
at only 

ed 

The NEW 

PRECISION 
MODEL 

ES -520 
PRECISION- engineered in response to in- 
dustrial requirements fora reliable, Icw -cost, 
FACTORY -würed and FACTORY-calibrated 
'scope for basic production and testing 
applications. 

SPECIFICATIONS INCLUDE... 
* Push -Pull vertical drive. 20 millivDlts per 

inch sensitivity. * 3 -Step, frequency- compensated, vertical in- 
put attenuator. * Vertical frequency response 20 cycles to 
500 KC within 2 DB, *1 volt, peak -to -peak, bullt -In vertical volt- 
age calibrator. * Excellent vertical square wave response 
from 20 cycles to 50 KC. * Push -pull horizontal drive. 50 millivolts 
per inch sensitivity. * 'H' frequency response 20 cps to 200 KC 
within 3 DB (at full gain). * Internal Linear sweep 10 cycles to 30 KC. 
Neg. and pos. sweep synch. 

pleed additional engineering and performance 
features never before Incorporated in an 

oscillograph designed for such general appli- 
cation and at such economical price! 

SERIES ES -520: In black ripple finished, rugged 
steel cabinet. 81/4 x 141/2 x 161/a ". Complete 
with all tubes, including 56P1 CR Libe. Com- 
prehensive instruction manual. 

Net Price: $127.50 
Write directly to factory for 

complex, data and specifications. 

PR_ECISIO Apparatus Co. Inc. 
92 -27 Horace Harding Rive., Elmhurst, L. I., N. Y. 

boat Dowsion 458 Broadway, Kew York 13. L S A Cavle! - Morhaner 
in Canada Alias Fad. Corp . lid. 560 A rg SIsrael W iarpnl0 2B 

OC'OBER, 1954 

magnetron, oscillators, modulators, mi- 
crowave theory, transmission lines, an- 
tennas, etc. 

The last three chapters, dealing with 
the practical applications of radar, 
have been completely rewritten. 

The new material consists of a chap- 
ter on military radar systems, covering 
ground- based, naval, and airborne ra- 
dar; another on civil applications of 
radar in aerial and marine navigation 
and radar aids to surveying, and finally 
a chapter on the applications of radar 
to physical science. 

This book is aimed at graduate and 
research students and engineers en- 
gaged in research and development in 
industry.-J.K. 

SUBMINIATURIZATION TECH- 
NIQUES FOR LOW- FREQUENCY 
RECEIVERS, by Gustave Shapiro. Na- 
tional Bureau of Standards Circular 
545. Distributed by Government Print- 
ing Office, Washington 25, D. C. 8 x 101/4 
inches, 64 pages. Price 50c. 

This publication describes NBS re- 
search in miniaturizing airborne mili- 
tary equipment. Using novel and clever 
methods, a 12 -tube superheterodyne was 
built to occupy only 55 cubic inches. 
as against 300 for a set using standard 
parts. This receiver tunes from 190 to 
550 kc and weighs a little over 5 pounds. 

The booklet describes a tiny gain con- 
trol (1 /2 inch in diameter, tape -wound 
over glass tubing) ; glass -aluminum ca- 
pacitors; linear slug- tuning dial (by a 
screw with nonlinear pitch) ; new track- 
ing methods; production hints. There 
are closeups of subassemblies, detailed 
mechanical drawings, constructional in- 
formation, and graphs. The NBS even 
designed a special (but relatively sim- 
ple) machine for fabricating the special 
Litz wire used for the r.f. coils. -I.Q. 

INDUSTRIAL ELECTRONICS, by R. 
Kretzmann. Published by Philips Tech- 
nical Library. Distributed by Elsevier 
Press, Inc., 155 E. 82nd St., New York 
28, N. Y. 6 x 91/4 inches, 250 pages. 
Price $5.50. 

A few years ago, industrial electron- 
ics was merely an offshoot of radio. 
Now it is an important field, with its 
own specialists and technicians. This 
book will aid those who design and 
maintain industrial control equipment. 
It is a practical book, but mathematics 
is included where needed. 

Industrial electronics is concerned 
mainly with gas -filled tubes. Among 
these are the thyratron, senditron, ig- 
nitron, photocell, trigger and cathode - 
ray types. Part I of this book discusses 
these types and their basic circuits. 
Characteristics, photographs, and de- 
scriptions are provided. 

Part II is twice as long. It discusses 
many devices and instruments, includ- 
ing welding controls, photographic tim- 
ers, counters, lamp dimmers, paper reg- 
isters, automatic inspectors of food 
cans, smoke detectors, door openers, 
etc. In each case the author gets to 
the point quickly and clearly. He pre- 
sents a complete schematic, tells how 
the device works, and how to operate 
it. -I.Q. END 
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2I DER BOOKS 

PUBLISHED IN 

LATE SEPTEMBER 

PICTURE BOOK OF TV 
TROUBLES, VOL. 1 

(Horizontal AFC -Oscillator 'circuits) 
By the Rider Laboratory Staff 

The first of a new "TV Case History" series, 
designed to provide the technician with 
a better understanding of how to diagnose 
TV receiver troubles by means o- picture 
and waveform observation. All material in 
this book is the result of actua: trouble- 
shooting, done in the Rider labs! Over 65 
"faulty" picture tube pattern illustrations 

. over 150 waveform illustrations (nor- 
mal and abnormal!) A MUST for every 
service technician! 
CHAPTERS: Pulse -width Type $Synchro- 
guide); Phase Detector- Stabiized Multi - 
vibrator; Phase Discriminator -sine wave 
oscillator (Synchrolok); Phase Detector - 
sine wave oscillator. 
Ca +. #168. Approx. 80 (52"x81,1 pages ... orly $1.35 

HOW TO USE TEST PROBES 

By A. A. Ghirardi and R. G. Middleton 
The only book of its kind! Written by two 
of the country's leading electronics ex- 
perts, this book covers all type: of test 
probes used with VOM's, VTVIvI's, and 
scopes. The one book that tells you what 
probe to use, where to use it, hcw to use 
it! Complete, step -by -step exp anations, 
with practical examples of results and 
effects. 
CHAPTERS: Resistive High -Voltage D -C 
Probe; Capacitance- Divider Higi- Voltage 
A -C Probe; Test -Cable Shielding and Test - 
Circuit Loading Fundamentals; Resistive 
Circuit -Isolation Probe ( "D -C Probe "); 
Compensated R -C ( "Low Capacitance ") 
and Cathode Follower Circuit- Isolation 
Probes; Rectifying Probes for the VTVM; 
Demodulator Probes; Index. 
Cat. #165. Approx. 176 (5,x8!') pages ... oily $2.90 

Buy these books from your jobber 
or book store today! If uelavailable. 

write to: John F. Rider Pu!tlisher, Inc. 

SPECIAL OFFER! 
"Electricity For Boys and Girls" 

... ONLY 25c! 
Answers ALL the questions your Youngsters 
ask about electricity! In simple, ' boys -and- 
girls" language, this book clearly explains 
electricity, electrons, currents, atoms, bat- 
teries, generators, conductors, circuits, elec- 
trical terms, how to build a simple electric 
motor, and much more! Profusely i lustrated! 
Perfect for every boy and girl! 64 (51/2"x8 "1 
pages only 25c! 

MAIL THIS COUPON TODAY! 
John F. Rider Publisher. In:. 
480 Canal St., New York 13, N. Y. 
Please rush me copies of ELEC- 
TRICITY FOR BOYS AND GIRLS 25e each! 
Payment enclosed. 

NAME 

ADDRESS 

CITY STAT E 

E L 
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Columbia's 
DE LUXE 
Television 

Service Lite 

flashlight 

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

EVERY SERVICEMAN, experimenter, 
model- maker, needs this handy item. 
No need to work in the dark . . . 

ample light is provided by a 712 -watt, 
I10 -volt bulb that remains cool at all 
times. 

Scientifically- designed, unbreakable 
aluminum reflector directs maximum 
light fo point of work . . . A REAL 
TIME AND LABOR SAVER. 

ee Corrjed 13V 

Jobbers 

Have you seen our other TV service aids . 

"TV Service Cord," "TV Picture Tube Extension 
Cable," Extension Cords, Hook -up Wire Assort 
ment, TV Transmission Lines, Etc. 

OUR LATEST CATALOG IS AVAILABLE 
UPON REQUEST! 

WIRE & SUPPLY CO. 
7850 Irving Park Road Chicago 18, III. 

146 

ADVERTISING INDEX 
Radio -Electronics does not assume responsibility 
for any errors appearing in the index below. 

All Channel Antenna Corp 142 
Alliance Mfg. Co Inside Front Cover 
Allied Radio Corp 17 
Almo Radio Co 134 
American Microphone Co 85 
American Phenolic Corp 96 
Amplifier Corporation of America 127 
Arkay Radio Kits, Inc 98 
Atlas Sound Corp 118 
Andel Publishers 92 

Barrack 
Barry Electronics Corp 
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Bell Telepnone Labs. 
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Capitol Radio Engineering Institute 125 
Centralab- Division of Globe -Union 103 
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Cisin, H. G 134 
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Columbia Electronics Corp. a.e7 
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Concord Radio 132 
Coyne Electrical 6 TV Radio School 86, 113, 139 
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146 
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Delco Radio (Division of General Motors Corp.) 111 
DeVry Technical Institute 112 
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Dorian Electronics 
Dynamo Magnetronics Corp. 112 

Edlie Electronics 
E,craft Electronics 
Electro -Voice 
Electron Tube Wholesalers, Inc 144 
Electronic Instrument Co. 30. 113. 135 

Erie Resistor 
Measurements Corp 129 

e 
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General Industries Co. 
General Test Equipment 122 
Goldstar Co., The 126 
Good, Inc.. Don 123 
Greylock Electronics Supply Co 124 

Hallicrafters Co. 118, 120, 122, 124 
Heath Co. 65-76 
Hershel Radio Co 112 
Hickok Electrical Instrument Co 85 
Hudson Specialties Co 132 
Hughes Research and Development Labs 83 

Indiana Technical College 98 
Instructograph Co. 127 
International Correspondence Schools 13 

Jensen Industries g 
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114 
Jones 6 Laughlin Steel Corp 119 

Kay -Townes Antenna Corp 20 

Leotone Radio Corp 
Lincoln Rec., Inc 

134 
120 

Macmillan Co., The 141 
Mallory 6 Co., P. R 87 
McGraw -Hill Book Co 136 
Moss Electronic Distributing Co 115 

National Electric Products Co 99 
National Electronics of Cleveland 132 
National Radio Institute 3, 27, 28 
National Schools 5 

Ohmite Manufacturing Co 104 
Opportunity Adlets 112 
Orradio Industries, Inc 138 
Oxford Electric Co 120 

Philco Corp. 105 
Precise Development Corp 22 
Precision Apparatus Co., Inc 133, 145 
Progressive Edu- Kits ". Inc 128 
Pyramid Electric Co 25 

RCA Institutes, Inc 
RCA Victor Division (Radio Corp. of America)....Back Cover 

23 

Rad -Tel Tube Co 147 
Radelco Mfg. Co 92 
Radiart Corp. 79 
Radio Craftsmen, Inc., The 7e 

133 

RADIO SCHOOL DIRECTORY PAGE 143 
Baltimore Technical Institute 
Candler System Co. 
Capitol Radio Engineering institute 
Grantham School of Electronics 
Indiana Technical College 
Indianapolis Electronic School 
Milwaukee School of Engineering 
RCA Institutes. Inc. 
Tri -State College 
Valparaiso Technical Institute 
Western Television Institute 

Radio Sound Publications 142 
Radio Television Training Association 21 
Raytheon Mfg. Co 12 
Rider, Inc., John F 145 
Rinehart 6 Co., Inc 81, 114, 118, 121, 132 
Rockbar 98 
Rose Electronics, Inc 140 

Sams 6 Co. Inc., Howard W 16 
Service Instruments Co 81 
Skyline Mfg. Co 26 
Skysweeper, Inc. 135 
Spray berry Academy of Radio 63 
Stan -Burn Radio 6 Electronics 140 
Steve -El Electronics Corp. 86 
Supreme Publications 108 
Sylvania Electric Products, Inc 8 

Tab 148 
Technical Appliance Co 137 
Teltron Electric Co 126 
Terado Co. 141 
Transamerica Electronics 138 
Transvision, Inc. 122. 140 
Trio Manufacturing Co. 106, 107 
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TungSol Electric Co 10 
Turner Co. 16 
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University Loud Speakersher , Inc 
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V.A. Enterprises 122 
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Ward Products Corp 80 
Webster Electric Corp 84 
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Weston Electrical Instrument Co 24 
Windsor Electronic Tube Co 130 
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Winnower Mfg. Co 13e 
Winston 127 
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Zingo Products 127 

fr 
STANDARD 

BRAND 
TUBES 
ONLY 

FIRST QUALITY, INDIVIDUALLY 
BOXED, FULLY GUARANTEED 

(R.T.M.A.) TUBES 
From the Five Top Manufacturers 

NO SECONDS 
NO REBRANDS 

AUTHORIZED DISTRIBUTORS 
CBS -HYTRON EIMAC WESTINGHOUSE 

Tube Orders Over 525.00, with full 
remittance, PREPAID to you in U.S.A. 

Type Net 
0A2 .95 
0B2 .85 
083 /VR9O .82 
0C3iVR105 .91 
003 VR150.89 
024 .55 
1A7GT .... .77 
1B3GT .... .90 
IH5GT 
1L4 .60 
1L6 .95 
1LA6 1.10 
1LB4 1.10 
1LN5 1.10 
1N5GT .95 
1N34A .55 
1N38A .85 
164 .65 
IRS .75 
155 .75 
IT4 .70 
lU4 .75 1 11 .70 

1.03 
.90 
.90 

3.25 
.35 
.59 
.39 
.89 

1V 
1V2 
1x28 
1Z2 
2X2 
3A4 
3Q4 
3Q5GT 
3S4 .75 
3L4 . .90 
3V4 .75 
5AW4 1.50 
5R4GY 1.50 
5U4G .59 
5V4G .97 
5W4G .80 
5X40 .75 
5Y3GT 
5Z3 .75 
6ABGT 1.10 
6AB4 .70 
6A67 .95 
6AC7 1.14 
6607G 1.85 
6AF4 1.39 
6AG5 .78 
6AG7 1.10 
6AH4GT .89 
6AH5GT .89 
6A146 .93 
6A15 1.30 
6AK5 .80 
6A1(5-W 1.50 
6AK6 .98 
6AL5 .60 
6AN4 1.80 
6AN5 3.65 
6AQ5 .72 
6AQ6 .73 
61155 
6856 2.8s 
6057G .3.75 
6AT6 .58 
6AU4GT 1.00 
6AU5GT 1.15 
68116 .65 
6AV5GT 1.10 
6ÁV6 .57 
6AX4GT.. .84 

Type Net 
6AX5GT .. .85 
688 .75 
6BA6 .70 
6BC5 .74 
68E6 .72 
6BF5 .94 
6BG6G 1.89 
6BH6 .85 
6816 .85 
6BK5 .95 
6BK7A 1.1S 
6BL7GT 1.20 
60N6 1.20 
6BQ6GT 1.27 
6BQ7A 1.23 
6BX7GT 1.25 
68V50 . _1.75 
6827 1.28 
6C4 .56 
6C6 .50 
6CB6 .75 
6CD6G 1.80 
6CL6 1.10 
6CU6 2.10 
606 .75 
6F4 3.50 
6F5 .68 
6F5GT .68 
6F6 .70 
6F6G .80 
6F8G .85 
606G .85 
666 .52 
6J4(RCA) 4.95 
615 .55 
6J6 .80 
617 .75 
6K6GT _ .65 
6K7 .60 
6L6G 1.10 
6L6GA 1.10 
6L651 1.45 
6L7 .80 
6N7M .70 
6Q7GT .80 
657M .98 
6611.7 .69 
65C7 .88 
65D7GT .80 
6507 .66 
65/17 .98 
6517 ... .80 
65K7 .69 
6SL7GT .65 
6SN7GT .79 
65Q7 .63 
678 
6U8 
6V3A 
6V6GT 
6W4GT 
6W6GT 
6X50T 
6X8 
7A7 
7A8 
786 
787 
788 
7C4 
7C5 

1.99 .35 

1.05 
1.30 

.67 

.65 
. .82 
. .52 
1.00 

.75 
.69 
.75 
.76 
.78 
.99 
.80 

Type 
7E5 
7F7 
7F8ß 
7H7 
7N7 

Ne 
.89 
.89 

1.25 
.70 

. .95 
7Q7 .98 
7 7 .90 

55 
1.05 

.65 

12AT6 
12AT7 
12AU6 
12AU7 
12AV6 
12AV7 
12AW6 ... .88 
12AX4 .... .90 
12AX7 .80 
12AY7 .. -.1.75 
12AZ7 .... .92 
1204 .98 
12BA6 .70 
12806 .75 
12BE6 .72 
121367 
12BY7 1.05 
12BZ7 1.10 
125A7 .69 
12SF5 
12507 
12667 
12517 
125K7 
125L7GT 7 .69 

.65 
12SN7GT.- .85 
1257GT .63 
125 )(67 .69 
125X701 1.10 
14F7 .75 
19006G.. 2.05 
1978 1.10 
25BQ6GT 1.35 
25LGGT .70 
25W4GT .70 
2525 .75 
25Z6GT .64 
26A6 1.75 
26A7GT.. 4.50 
26C6 . -.1.25 
2606 1.75 
2507 1.55 
35A5 .72 
3565 .70 
35C5 .72 
35W4 T .45 
3523 .70 
35ZSGT .50 
50A5 .75 
50135 .70 
5005 .72 
50L6GT .70 
80 .66 
81 .75 
83V 1.15 
84/624 - .65 
117Z3 .75 
117Z6 1.00 
1620 4.50 
5642 ... 1.00 
5654 1.75 
8096 1.85 
6 many others 

63 
.55 

ORIGINAL JOBBERS' BOXED TUBES 
IN STOCK -LATE DATES. at 
WHOLESALE PRICE LEVELS! 

1bove is only a partial listing of our huge stock. 
Types not listed may be ordered at approx. the 

ame savings. Many new special purpose types in 
tuck. We specialize in hard -to -get, obsolete types 

Il hich are no longer in production. 

Ask for FREE News Bulletin and 
Handy Order Form 

SPECIAL -PURPOSE TUBES 
Write for Our complete listing of XMTG, Industrial, 
Special -Purpose and Crystal Diodes. We stock over 2.000 types at excellent prices. 

TWO -COLORED TUBE CARTONS. with w Safety 
Partitions. Prevents Tube Breakage. This Super- 
Gloss Red and Black Carton is the Most Distinctive 
Box Available Today! Minimum: 100 any one size. Quantity prices on request. Boxes F.O.B.. N.Y.. N.Y, 

Miniature (6AU6. GALS. etc.) 6.O1CH 
GT (65N7, 6W4. etc.) .0125 
LARGE GT (183 6BQ6GT. etc.) 016 
LARGE G (5U4'G. 6BG6G. etc.) .02 

Terms: 25% with order, balance C.O D. All merchandise guaranteed. F.O.B., N.Y.C. 
PHONE: REctor 2 -2562 

BARRYELECTRONICS 

136 -B LIBERTY ST. N. Y. 6., N. Y. 

RACIO- ELECTRONICS 
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RAD 
TEL 
TUBES 

G[AMED 

300 
TYPES 

ALWAYS 
IN STOCK 

ALL TUBES 

INDIVIDUALLY 

BOXED 

FOR QUALITY, 
Type 

0A2 
0A4 
OB2 
003 
OD3 
OZ4M 
lA5 
1A7GT 
lAX2 
1B3GT 
105 
1E7 
1G6 
1H4 
1H5GT 
1L4 
I LA4 
1LA6 
1LB4 
1LC5 
1LC6 
1LD5 
1LE3 
1 LG5 
1 LH4 
1LN5 
1N5GT 
1P5GT 
1Q5GT 
1R5 
1S4 
1S5 
1T4 
1T5 
1U4 
1U5 
1V 
1X2A 
2A3 
2W3 
2X2 
3A4 
3B7 
3D6 
3E5 
3LF4 
3Q4 
3Q5GT 
3S4 
3V4 
5AZ4 
5T4 

Price 

.74 

.68 

.81 

.72 

.70 

. 65 

.49 

.47 

. 62 
.73 
.43 
.29 
.24 
.30 
.49 
.46 
.59 
.69 
.69 
.59 
.79 
.59 
.59 
.69 
.69 
. 59 
.67 
.57 
.58 
.62 
.59 
.51 
.58 
.59 
.57 
.50 
.43 
.63 
.30 
.38 
.49 
.45 
.27 
.27 
.46 
.69 
.48 
.69 
.58 
.58 
.59 
.79 

Type 

5Ú4G 
5W4GT 
5Y3GT 
5Y4 
5Z3 
6A6 
6A7 
6AB4 
6AC5 
6AC7M 
6AF4 
6ÁG5 
6AG7M 
6AH4 
6AH6 
6AJ5 
6AK5 
6AK6 
6AL5 
6AM8 
6AQ5 
6AQ6 
6ÁQ7 
6AR5 
6AS5 
6AS6 
6AT6 
6AU4GT 
6AU5GT 
6AQ6 
6AV5GT 
6AV6 
6AX4GT 
6B4 
6BA6 
6BA7 
6BC5 
6BD5 
6BD6 
6BE6 
6BF5 

Price 

.55 

.50 

.37 

.51 

.45 
.51 
.69 
.44 
.69 
.86 
.90 
.56 
.99 
.57 
.73 
.65 
.55 
.59 
.42 
.78 
.50 
.37 
.70 
.45 
.50 

1.49 
.41 
.68 
.82 
.46 
.83 
.40 
.65 
.54 
.49 
.57 
.54 
.59 
.45 
.51 
.41 

6BF6 .37 
6BG6G 1.25 
6BH6 .53 
6BD6 .49 
6BK5 .80 
6BK7 .80 
6BL7GT .83 
6BN6 .59 
6BQ6GT .98 
6BQ7 .90 
6BZ7 .90 

Price 

.40 

.39 

.58 

.54 
1.11 
.64 
.51 
.59 
. 48 
.39 
.59 
.42 
.41 
.43 
.52 
.43 
.47 
.45 
.44 
.64 
.68 
.63 
. 45 
.69 
.48 
.79 

1.69 
.53 
.55 
.41 
.46 
.41 
.49 
.41 
.53 
.48 
.59 
.46 
.45 
.42 
.99 
.80 
.57 
.59 
.78 
.50 
.47 
.57 
.37 
.37 
.75 
.48 

PERFORMANCE, 
Price 

DEPENDABILITY 
Type 

6C4 
6C5 
606 
6CB6 
6CD6 
6CF6 
6CS6 
6D6 
6E5 
6F5GT 
6F6 
6G6 
6H6GT 
6J5GT 
6J6 
6J7 
6K5 
6K6GT 
6K7 
6L6 
6L7M 
6N7M 
6Q7 
6R7 
6S4 
6S7M 
6S78 
6S8GT 
6SA7GT 
6SD7GT 
6SF5GT 
6SG7GT 
6SH7GT 
6SJ7GT 
6SK7GT 
6SL7GT 
6SN7GT 
6SQ7GT 
6SR7GT 
6SS7GT 
6T4 
6T8 
6U5 
6U6 
6U8 
6V6GT 
6W4GT 
6W6GT 
6X4 
6X5GT 
6X8 
6Y6G 

Type 

7A4 
7A5 
7A6 
7A7 
7A8 
7AD7 
7AF7 
7AD7 
7AH7 
7B4 
7B5 
7B6 
7B7 
704 
7C5 
7C6 
7E5 
7E6 
7E7 
7F7 
7F8 
7G7 
7H7 
7J7 
7K7 
7L7 

.47 

.59 

.69 
.69 
.68 
.79 
.53 
.69 
.79 
.44 
.45 
.69 
.49 
.59 
.69 
.59 
.59 
.30 
.59 
.79 
.79 
.89 
.59 
.79 
.69 
.59 

Type Price 

12BA6 .49 
12BA7 .60 
12BD6 .45 
12BE6 .51 
12BF6 .39 
12BH7 .63 
12BY7 .65 
12BZ7 .65 
12C8M .34 
12H6 .56 
12J5 .42 
12J7 .49 
12K8 .59 
12Q7 .59 
12S8GT .62 
12SA7GT .65 
12SC7M .63 
12SF5 .50 
12SG7 .51 
12SJ7M .67 
12SK7GT .63 
12SL7GT .57 
12SN7GT .52 
12SQ7GT .56 
12SR7M .49 
12V6GT .46 

Type Price 

25AV5GT .83 
25BQ6GT .98 
25L6GT .51 
25W4GT .59 
25Z5 .66 
25Z6 .49 
26 .45 
27 .39 
32L7 .89 
35 .58 
35A.5 .58 
35B5 .52 
35C5 .51 
35L6GT .51 
35W4 .47 
35Y4 .54 
35Z3 .59 
35Z4 .47 
35Z5GT .47 
36 .39 
45 .55 
4525 .49 
46 .69 
50A5 .55 
50B5 .52 
5005 .51 

SAME DAY SERVICE! 
7N7 
7Q7 
7R7 
7S7 
7V7 
7X6 
7X7 
7Y4 
7Z4 
12A6 
12A8GT 
12AL5 
12AQ5 
12AT6 
12AT7 
12AU6 
12AU7 
12AV6 
12AV7 
12AX4 
12AX7 
12AY7 
12AZ7 
12B4 
12X4 

.69 12X4 

.66 14A4 
.89 14A5 
.79 14A7 
.89 14AF7 
.54 14B6 
.70 14B8 
.69 1405 
.59 1407 
.54 14E6 
.61 14E7 
.37 14F7 
.52 14F8 
.41 14H7 
.72 1417 
.46 14N7 
.60 14R7 
.39 14S7 
.73 14W7 
.67 14X7 
.63 14Y7 
.69 19BG6 
.59 19T8 
.60 19V8 
.38 24A 

.38 

.69 

.59 

.63 
.59 
.63 
.63 
.79 
.79 
.75 
.88 
.65 
.69 
.59 
.30 
.84 
.79 
.89 
.30 
.69 
.62 

1.39 
.69 
.79 
.39 

50L6GT 
50X6 
50Y6 
50Y7 
55 
56 
57 
58 
70L7 
75 
76 
77 
78 
80 
83V 
84/624 
85 
117L7 
117P7 
11723 
117ZE 

.61 
.49 
.49 
.50 
.49 
.49 
.58 
.60 
.97 
.49 
.44 
.57 
.47 
.43 
.68 
.46 
.59 
.99 
.99 
.37 
.69 

807 .99 
866A 1.39 
1274 .30 
Hi-Po 4561 1.39 

RED HOT PARTS BUYS SEND FOR COMPLETE LIST OF PARTS VALUES! 

Philco TV BOOSTER 
No. 125 Made by 

co, famed for quality and precision 
comrnunica- 
tions quip - nt. Com- cletely self - 

tained, in- 
cluding 2 6J6 
tubes . . 1 
for high chan- 
nels and 1 for 
low channels 

and selenium rectifier. Plastic cabinet. 
In factory -sealed cartons, complete 
with instructions. 

NEW LOW $9.95 

No. 97 

WEN 
SOLDERING 
GUN 
:t seconds on 120 Volt Al 
readies it for any sulder- 

* requrement. 250 Watt 
t.ie. Also cuts plastic tile 
"Vitt, special tip). Multi- 
useful. UL Approved. Built. 
n Spotlight. 

List prier- 512.95 

9.71 ea. 
Lots of 3 58.64 each 

RAD-TEL T U B E CO. 115 Coif St.. 

Irvington 11. N. J. 

SELENIUM RECTIFIERS 
Mfd. by FEDERAL 

Item DC -Ma. Price Item Oe -Ma. Price 
No. No. 

113 65 .59 118 300 1.39 

114 75 .69 137 750 1.75 

115 100 .79 119 150 1.59 

116 150 .8 1 120 300 1.59 

117 200 1.25 121 500 1.99 

Integrity Is Our Chief Asset" 

I TERMS: A 25t menus, must accompany all er orders- balsnoe C.O.D. All shipments PLEASE: Spostage 
fuland l 

save 
allow for Phone: Tubes in Bold Type C 

F.O.R. Irvington warehouse. ORDERS UNDER S10e. refund all unused ney 
e C.O.D. ehdrge5! We I Essex 5 -2947 9000 of D,n..n f 

ov 

51.00 HANDLING CHARGE. . S.ibject to prior sale. se money! 
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NEW 
POCKET 

AC -DC VOM 
Model 727c 

MULTITESTER 
$9.99Plus 25c 

tV 77ShipinU -S.A, 
1000-OHM Per /V 
Reads AC & DC 
Volts: O to 5. 25. 
255 & 1000 Volts. 
DCMA: O to 1. 10, 
100MA OHMS: O to 
l0K & 111010 In- 
accuracy-11Th 

° wound resistors 11& 
HV deposited resist- 
ors. Rugged jew- led D'A sonvnl 

micro -amp meter movement, iellent o g. extra long meter cales, th vivid & 
black calibrations. The size f 2 packs 

pof King cigarettes, I1:ervi cmao,., oot. ex. 
most for every TV sere man, ham- c 

work 
rimenler or beginner. 1 Built read) W 

Inn kill complete with test leads. 
Moel 552 smallest precision built Hi -ae- 

r cy Pocket Melster 1r1 deposited 
aArbon 

resistors, jeweled D'Arsonval micro - 
ntP meter movement. Extra long meter scale 

AC & DC volts; 11 -10 -250 & 50(IV. DCMA: 
0 -1 & 250 \IA. OHMS: 0-100K. Miniature 
size 11_"D. 4 "L. 31.s'W. With test leads 
$6.09. Plus 25c for shipping U.S.A. 

OIL CONDENSER 
SPECIAL 

2MFD 600VDC 
Aerovox Type Po9 Steatite Insulators. Adjustable 
Mounting Clamp. Case 2" dia. o 23:3" high. BRAND 
NEW 49c; 10 for $3.50 

VARIABLE DC POWER SUPPLY 
ifJBr' Full \\'ave rectification, 

--1Ár1 ,\ 6000:11fá filter Condens- 11D ii er. fused. 111.3V 
opoe r 

r í2.11V 

- - - ]tl5V /60cÿ. 
a tes 

L- 
1 Model 2DCF $12.98 :. -j As hove eept 4 eme. -1.0--J Model 4DCF $20.98 

'.TABS 
THAT'S A BUY 
BARGAINS- BARGAINS 

Just off the press- "TAB" Scoop Sheet. 
Tools, Portable Radios, Phonos, Audio 
Equip, Radio Parts & Equipment. All Items 
way below usual bargain prices. Write for 
the "TAB" Scoop Sheet. 

TELEVISION ANTENNA 
VEE CONICAL Broad re- 

Power- 
ful for fringe areal. $8.95 
FOLDED Dlt c Hi & 

sturdy antennas, all channel, 
construction All $4.95 

TV CONICAL ANTENNA All Channel, 
D 

.5 
elements cross bar & el, 53.95 

DO U BLE Ant. All Sturdy Cons. 

N 
(lamps & 

ft. 
Twi nex $3.9 

OW CONICAL 
A 

ll Channel $3.95 
FOOT Inter ng Mast Sections. I 1 v7 

Duty. rustproof 2 for 53.49: 10 for 57 
METER SALE 

50111ó OFF REG. 
RESALE PRICE 

0 -1MADC 31,.R ND / 
M It: 35 IV01 t I D('Ai..1 /58,33 
Reg. "TAX" S t ci 1 $3.95 
0 -5 MADC . 31 /o "ltND / MR35 W 005DCMA -88.33 Reg. $3.95 
O- 1OOMADC ''11 "1IND /5tR35WtOODC 
NIA ' 08.33 Reg. $3.95 
0- 30VDC, 2t:. "RND /Aircraft "AN" $2.98 0- 800VDC'Weston 301/3t ,SQ /1000 
t 111MS -lier -1'1,11 825.00 List $8.95 0- 1500VDC : 31:"ItND /$12.95 Reg $5.95 
0- 150VAC \VSTGH3 "SQ $4.95 
120- 0- 120ADC /with- shunt / "AN" $4.98 

TV & COAX CABLE 
300 Ohm Twinex. Heavy duty 05 
nu (sipper TV lead nn. $1.39 per ft. 20: 11111 ft 
1(101) Ft. $11.95: 500(1 Ft. $50.00 
300 Ohm Twinex. 100 Mil Foira 

heavy duty 100 ft $3.29 
1000 Ft. $24.00 

RG8U 52 Ohm 100 ft. $11; 1(1(10 ft. $98 
RG11U 75 Ohm 1(10 ft. $11: 1000 ft. $98 
RG59U 73 Ohm 100 ft. S 5; 500 ft. 522 
HiVolts 15KV Anode Wire 50 ft. $1.50 

NEW SELENIUM 
RECTIFIERS 

We specialize in Rec- 
tifiers, Pps'or supplies 
to specifications. Im- 
mediate delivery. ,7» /Ì1/L 

Curr, 18/14 36.28 130/100 266/217 
Cont. Ions Volts Volts V,,tlo 

lAMP 1.40 2.40 8.50 22.25 2AMP 2.10 3.00 10.50 28.25 
4AMP 3.75 7.50 25.25 38 85 
6AMP 4.50 9.00 33.00 54.85 

10AMP 6.60 12.75 42.50 84.85 
12AMP 8.20 16.25 46.00 99.85 
2OAMP 13.25 25.50 79.50 160.85 
24A MP 16.25 32.50 86.50 190.85 
30AMP 20.00 38.00 121.50 235.85 
36AMP 25.00 48.50 158.50 295.85 
SOAMP 32.00 62.50 189.75 405.85 

100AMP 60.00 120.00 380.75 795.85 
Rectifier & Transformer 

115V/60 cv inputs. 
up to 14VDC at 12 Amps $ 19.98 
uip to 28VDC at 4 amps 14.98 

p to 28VDC at 12 amps 29.98 
up to 28VDC at 24 amps 63 98 
up to 28VDC at 50 amps 127.00 
WRITE FOR POWER RECTIFIER CATALOG 

NEW HIGH CURRENT 
PWR SUPPLIES GTD* 
Variable 0- 28VDC. Com- 
pletely Built, Ready to 
Go. Full Wave Selenium 
Rectifier, Transformer, 
Variac, Volt & Amp 
Meters. Switch, Terminals & Fuse. In 
Hvy Dty Steel Cabinet. Standard 115V 
60 Cy Input. 220V to order. 41 year. 
Stock Continuous With 

Number Rating Meters 
T28V5A 0 -28VDC at 5 Amp. .547.75 
T28V12A O -28VDC at 12 Amp 89.00 
T28V24A O -28VDC at 24 Amp 129.50 
T28V50A 0 -28VDC at 50 Amp 239.50 

/ V 

e 
O 

4E8 NEW RECTIFIER XFMRS 
Primary 115V 60 Cyc 

Sec 18- 15- 9- 0- 9 -15 -18 Volts 
4 Amp - -5 8.75; 2 :$15.75 

12 Amp $16.75; 2 529.95 
24 Amp 535.7: 2/69.95 
18 Volt. 2 Anti's 52.25; 2/$4. 

NEW RECTIFIER CHOKES 
CH07 /4AMP /.07HY /.6R /10: 57.95 
CHOI /12AMP /.O1HY /.iR /12! 514.95 
CH004 /24A/.004HY/.025R/20i^ 529.95 

TUB 
0A2 .88 
OA3/VR75 1.04 
0B2 1.37 
0B3 / VR90 .. .96 0C3/VR105 __ .92 
OD3/VR150 .92 
183 /8016 .80 
IL6 1.35 
ILDS .98 
ILNS .78 
IPS .78 
1T4 .79 
1R4 1.29 
IRS .59 
iU4 .52 
IUS .54 
2A4G 1.18 
2X2 .42 
5R4GY 1.20 
5R4GYW 1.75 
5T4 1.48 
5U4G .55 
5X4G .79 
GAC7 .80 
6AG5 .71 
6AG7 
6AH6 1.21 

1.14 
6105 1.40 
6AK5 .87 
6AK6 .92 
6AL5 .48 
6AL7GT .98 
6AN5 3.27 

*From This Special List We Ship $10.00 and 
Up Tube Orders At Our Expense (Post- 
paid) Within Continental Limits of U.S.A. 

90 Day Gtd. When ordering mention 10RE. 
.52 6H6 .60 6460 .88 
.81 6J4 .. 6.66 7A8 .68 

1.29 6.15 .54 7C7 .76 
3.27 6J6 .58 7F7 .82 

.79 6.17 .72 7F8 1.24 
2.22 6K6 .54 7H7 .72 
3.48 6K7 .58 7N7 .92 

.54 6645 3.68 7V7 1.06 
1.10 6K8GT 1.08 7Y4 .68 
.56 616 1.48 12A6 .48 
.98 6L6G 1.08 12AH7GT 1.45 
.49 6L6GA 1.08 12AL5 .54 6AX4/6U4 .74 6L6GAY 1.98 12AT6 .54 

6B4G 1.18 6SA7GT .66 12AT7 .89 
6BA6 .54 6SC7 .90 12AU6 ,72 
6BA7 1.09 65E5 .78 12AU7 .69 
6BC5 .63 65F7 .73 12AV6 .52 
6BC7 1.23 6567 .64 I2AV7 .98 6606 .83 6587 .61 12AW6 1.18 6BE6 .54 65J7 .58 12AX7 .98 68F5 .98 65K7GT .56 12AY7 1.69 
6BG6G 1.58 65L7GT .64 128A6 .59 
6BH6 .63 65N7GT .68 128A7 .94 
66.16 .69 6SQ7GT .62 12606 .59 
6BK7 1.58 6SR7 .62 128E6 .59 6BL7GT 1.19 6557 .88 126F6 .85 
6BN7 2.69 6T8 .96 12687 1.29 6806GT 1.20 6U4 .74 12C8 .62 
6B1/7 1.65 6U8 .99 12H6 .64 
6C4 .52 6V6 1.39 12J5 .52 
6C5 .68 6V6GT .59 1288 .68 
GCB6 .59 6W4GT .52 I2Q7GT .55 604 2.70 6X9 .49 12SA7GT ___ .68 
6F6GT ,79 6X5 .54 12507 1.08 

6AQ5 
6AQ6 
6AQ7GT 
6AR6 
BASS 
6A56 
6AS7G 
6AT6 
6A USGT 
6AU6 
6AV5GT 

25F7GT .84 
12507 .80 
125H7 .63 
125J7GT .54 
125K7 .66 
25L7GT .62 
2SN7GT .68 
25Q7GT .54 
9806 1.98 
9V8 

25BQ6GT 1.98 25L6GT .67 
25Z5 _ .78 
25Z6GT .58 
3585 .52 
35L6 .67 
35Z5GT .54 
35Y4 .68 
45Z3 .88 
50A5 .76 
5085 .54 
SOCS .54 
50L6GT .62 
RK61 /XFG1 2.65 
80 .58 
81 1.38 83 1.12 83V 1.22 84/6Z4 .62 
117 L / M7GT 1.98 
117Z6GT .98 
CK502AX 1.49 
CK503AX 1.49 
CK505AX 1.79 
CK512AX 1.45 
CK531DX 1.89 
CK5328X 1.89 
CK533AX 1.29 

CK536AX .99 
CK538DX .98 
CK539DX 2.19 
CK543DX . , .99 
CK544DX .99 
CK546DX 1.99 
CK571AX 2.49 
CK1005 .68 
2050 1 
CK5672 1.20 

.48 

CK5678 1.28 
5687 3.74 
CK5702 2.90 
CK5703 1.29 

Xtal Diodes 
1N21A 1.55 
1N21B 2.10 
1N22 1.22 
1N23 1.35 
IN23A 1.89 
1N23B 2.00 
IN25 4.98 
1N26 8.75 
1N27 1.55 
1N34 .64 
1N34A .88 
1N35 1.65 
1N38A 1.29 
11441 8.95 
1N42 16.95 
1N45 1.45 
1N46 .69 
1N47 4.00 
1N48 .47 
IN51 .45 
1N54 .78 
IN60 .60 I N 63 /K63 2.49 
1N69 .98 

866A KIT and 
XFORMER 

(2) 866A Tubes & 
Sockets. Transformer 
Rated, PRI 1 15 V / 6(Iey 
Sec 2.5VCT '1()A Hi- 
Volt Insulatiot $4.98 

TOGGLE SWITCHES 

H 7 
69e; 5/$2.50; 25/$30.00 

DPST 5A/125V BKLT CSD....49c; 3/$1.20 
3PDT 22A/125V C'Hammer$1.49;2/$1.88 
4PDT IOA/125V $1.98; 3/$5: 20/530 

SPOT 15A/125V Center Off - 
AN3022 -1B 69e;5/$2.50 
SPST 5A/125V used LN 4/$1 
SPOT 15A/125V Center Off 
Mom. 79c; 3/$2; 20/$10 
SPOT 15A/125V AN3022 -3t3 

59e; 3/51.25; 30/$10.00 
DPST 20A/125V AN3027 -2B 

PRECISION RESISTORS 
FOUR MILLION IN STOCK 

All 1% Accuracy Gid 
ORDER ANY VALUE WE HAVE ITS 

(REGULARLY SOLD FOR 69c AND UP "TAB" SPECIAL 35e EACH; 
10 OF ONE VALUE 25c ea. 

100 OF ONE VALUE $20.00 
10 ASSORTED VALUES (U- SELECT).... $3.00 
INDICATE SECOND RANGE, NO MFGRS 
CHOICE. WE SHIP TYPES IN STOCK 
NOTE: 1 MEG & UP ADD 25c EA RESISTOR 

YOU 39 PICK 
THEM C 

WHILE 
THEY 
LAST 

LOTS OF 10 
Your selection of 10 at 39c each or smaller quantity at indicated prices, 

ELECTROLYTIC CONDENSER 
FRESH STOCK 

2X 2OMFD /450VDC_ . 6900; 3 for 51.95 
3X 15MFD /45UVDC 98n; 3 for 2.50 
3X 2UMFD /40uVDC._ - 7900; 2 for 1.29 
25MFD /450VDC 69c; 3 for 1.95 
2019F/450V &20MF/25V ...3 for 1.95 
50 of /350vde FP 5 for 1.00 
.31) -15 -10 tuf, 250vdc 5 for 1.00 
16k4'D/450V 55c; 3 for 1.20 
Dual 8MFD.450V 75c; 3 for 1.50 
Dual 16MFD: 4511V..._85e; 3 for 2.00 r `111, 
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CIRCUIT BREAKER FUSES 
PUSH TO RESET 

A rn 
270; 

3- 5- 7- 10 -I5-20 
As. 2 for $1.00. 00. 
Asst it Select) e0: 1 IS $ Circuit Breaker 

11 r Fuse \\ 
ling Clips 39c 

3 fer 3ÁG; for $5.98; 10o for $20 
Pose is 3ÁC Cire. ,(Amps up 24 Volts 
Hei Please State Current 

Bkrs. 
lA Apps Desired Heìnm 

7. 
n M2gn Bkrs. Amps: 

40. 3. 9. 12, 1$1.98 35. 80, 
180 Ea. 

Toggle 
; 50/$75 

Sq. D & CH Toggle 
980; 10 

Amps; 
10. 15. 25 

Button 
to /539 Ki 1, 1 

10. 
Thermal Push Button ..10 Amps; 

5. 10. 15. 20. 25. 30 89(....10 for 57.98 
HI -Fl SPEAKERS 

All 8 ohm. V.C.. Alnico V 
Magnets, Inbuilt Network, 2 
wires needed for HF & LF Response Famous Hi-Fi 
Speakers Mfgrs. 
15" Coaxial Pitt & 5" Tweet- 

. 25 tt/20.17500 CY. 
Model P25C0 923.75 
12" Coaxial PM Be 3'/e" 
Tweeter. 12 w 

a 
tt /45 -15KC 

Spic. 512,75; 3 for $35 
8" Coaxial PM & 2t 2" Tweeter, 8 watt/70- 

150(10 ey Model P8CO S$.98; 2/$15 
12" HI -FI P \I I0 watt /35 -14kc 59.95 
8" HI -FI PM 7 watt 45 -I4kc 57.25 

AUDIO COMPONENTS 
Electrovoice triplay cart. 51.98 
GE RPX114O /78 Goldtone 55.25 
GE RPX041 /MG Goldtone $5.25 
RPXtl50 /GE Orig Box 56.69 
GE HPXO52 /Dual (D &S) $17,75 
GE RPX053 /.001 & .003 diamonds 525.98 

TAB" GTD Phono Needle Replacements 
RP.Iltlft Dual 001 & 003 sapphirc..$1.95 
ItPJ012 Dual .001 & .003 diamonds $20.89 
RPJ1101/78 or RPJO05 .001 sapphire $1.35 
RP.J003 /78 or RPJOO4 /LP diamond $10.89 
RI'.1013 Dual diamond & sapphire....$12.89 
Replacement needles for all make phonos 

Please specify model and make. 
SIGar78 single osa ' ......5900; 12 for $5.98 
MGor78 single sapphire styli $1.35 
MGor78 Dual sapphire $1.98; 4 for 57,50 

WRITE FOR "TAB" NI- FIGRAM 

TRANSFORMERS 
All 115 V 60 Cyc Input TV. & 
CR wr Xm P 1 t to 20" tubes Hi VOLTS [ 

t1 
to 2 Oh "V (w/quad- 

runlet. ALL tubes. PL & FIL, igs. 
VDC /275 Full-Wave; 

Hyper Core. 411 $4 /3A 
Persil Core, Fill $4.98; 

2 for $8.50; 6 for 25002 /SOMA, 6A. 2.SV /1.î5A for BC412 Scope 

SPECIAL $7.95; 
/95; 6. 

for 
$ 14.0, 2.5VCT/5A MA,5VL 2 [. 102 SA.O rV/ 

Elect 
SV 12.50, 45$4.9, l00//.5Á, Western Elect $410V 900V/35MA 2X2.52/ 2A. GS F:NT 12.25 DRIER TWO 2X2 FILA, 6.32 $2.25 778VCT/200MA, S /INS MS 

In- cludes 
o "V/3Á, HVINS HMSLD pules FILTER PARTS, A,6.3V $4 700VCT/70MA. .> 5V /2A, $4 5502í:T/250 MA, 6.3VCT; 2./5. l'!.Ot CT CSD RCA 54.50; 2/58.00 42OVCT /BOMA, 4A Hm51. $S.9, 42.24 115VÁ, /1230 NV/INPUTS 8. 12, 115 & 230 VAC H $1.49 2X330VCT /10MÁ, EACH W1DG $3.49 

FILTER CHOKES 
I I 6HY /175MA $1.49; 2/52.49 

IOHY /125MÁ /UTC(CASED/ 
li H'slt2hmas IIIIIIry/ di tKv, 

n 
s 

$1. SOWslH'sld 51.89 98 
2OHy /300ma or 15Hy /400ma 

12Kvins $8.95 
13.5Hy 1 amp 17 Kvins Raytheon...435.00 
311y /4Oma HI -Q CSD 69e; 2 for 98e 
Dual 2Hy /3OOma Cased 95c; 2/$1.49 
12Hy /65ma HMSLD 51.25; 2/52.00 2.5Hy 300ma 60/ohm $1.69; 2/53 

230 TO 115V AUTOFORMERS 
For 220- 240V/50 -60 cy input. To 110 -120V 
or step-up. With cord. Plug & Receptacle. 
TPA05O /50W $2.55; TPA075/751/1/ 53.65 
TPA100 /1001N $4.00; TPA200 /200W 5.75 TPA250/250W 56.75: TPA300 /300W 7.25 TPA500 /500W$8.25; TPA750 /750W 11.75 
Model TPA1000 /1000 Watts /1KW.... 16.95 
Model TPA1500 /1500W /1.5KW 22.50 
Model TPA2000 /2000W /2KW 28.95 
Model TPA3000 /3000 Watts /3KW 49.95 

WRITE FOR QTY. PRICES -EXPORTERS 

THAT'S \\ THAT'S 
BUY T A B // 

BUY 
Dept. LORE 111 LIBERTY STREET, NEW YORK 6, N.Y., U.S.A. 

TEST CORDS 
8 FT Test Leads, }Ivry Pty. 
26 Strand \V /Alligator Clips, 
3 Pair $1.00 
15 FT Extension SJ Cord. Hvy 
Dtv. Rubber Instil $1.00 
4 FT Flexible Instrttment Test 
Leads. Red & 91k. 2 Pr. $1.00 
10 FT Line Corr! & Plug heavy 
Duty. 2 For 51.00 
TROUBLE LIGHTS (An Shown) 
Extra Outlet & Switch in 
handle. 25 Ft 51.49; 3/$4 ill Ft $1.98; 3/55.49 
EXTENSION CORD 3 -Way Re- 
ceptacle & Plug. 6 Ft 
24c; 10/$2.10; 12 Ft ea. 35e; 10/$2.90 

SOCKET ASSEMBLIES 
1/a" JEWEL O ea. BAYONET SOCKET V 

81/ Shutter (Dimmer/4J 
Lots of S 

Ordered in smaller quantity. Ea 39e 
DIALCO- 31101 Pilot Light 1" Jewel 115V 
Reg S I .113 "TAB" Special 85e :3/$2; 10/55 
DIALCO- 115408 Neon Panel Light, Red. Am- 
1,er & Clear, Reg. 98c Spec. 79e; 12 for $6 

OIL CONDENSERS 
NEW WAREHOUSE LIST 

.00025MFD /25KV 
54.00: 2 for $7.00 

.0016MFD /15KV 
$7.00; 2 for $12.00 

2X.1MFD /2000V $1.39; 2 for $2.00 
.SMFD - 600V 250; 6 for 51.00 
SMFD 1500V 85c; 3 for 52.00 
IMFD 500V 33c 4 for 51.00 
IMFD 600V 390 3 for $1.00 
IMFD 1000V 390 3 for $1.00 
2MFD 600V 59e 5 for $2.00 
4MFD - 3000V 57.98 2 for $14.00 
4WD 5000V 519.95 2 for 535.00 
SM FD' 600V 51.50 3 for $4.00 
36MFD /600VAC/1800VDC....55.95; 2/510 
IOMFD/600V(2.5 -2.5 -SMFD) oil 12 for $18 

TRANSFORMER SPECIAL 
6.3 VOLT 33/4 AMP 

CONTINUOUS DTY, 
115VAC Input 

SIZE 2 5/16H/2L/11/ "W. 
MTG CNTR 23/s. MFGRS, 

Jobbers, DLRS ORDER NOW 
THIS $1.98 VALUE 

Special $1.00; 12 for 510; 100 for $75 

TUBE SOCKETS 
CINCH- JOHNSON -AMPH ttJ 

Octal (low -loss mica) ring mtg. 
h 12c; 10 for $1.00 b' 

Octal (mica) ring mtg. 12/$1 
Octal I steatite) ring mtg 12 for 2.00 
Octal lhakelitel saddle mtg 15 for 1.00 
Octal (bakelitelsaddle mtg 15 for 1.00 
Octal Otic. 1 s delle ntg I2 for 1.00 
Octal (steatite) saddle mtg 12 for 2.00 
Loktal I oieal saddle mtg 12 for 1.00 
7 pin ovin (erica) base sltld 20e; 12 for 2.00 
7 pin min (Ill 

l)Itb(,er shock mtg. 12/$2 
7 
7 pin 

pin 
min 

wafer 
u 

9e; 15 for 1.00 
9 pin n cal bottom mtg....20c; 12/52 
9 pin Mill (ilklt) holtom mtg 18c; 7/51 
9 pin min (bklt) lease shld 28c 5 for 1.00 

SPEEDWAY ELECTRIC DRILL 
1/4" MODEL 200J 

Hi- Turque (powerful) IlL 
A C / DC 

240O 
motor. 

RPM 
Jacobs 

geared chuck and key. Self 
thrust aligning 

ust bearings Light 
weight and easy to handle. 
Including 9 drill bits. "TAB" Special $14.75 

Model 400.1 1 /2'/ electric drill. 425 RPM 
and 9 drill bits in case $29.95 
Model 79J 3/4" /000RPM /9 drill bits $20.95 

CHROME VANADIUM SPEED DRILLS 
29 Pes Set 1/16 to 1 /I" by G4ths $7.98 
60 Pes Set g 1 to 60 C.V 5.95 
13 Pcs Set 1/16" to 1/4" with index....1.98 
12 Pcs Set 1/16" to 1 /2" 2.98 Drill Index Huot for 29 Pes Set 1.98 Drill Index Hoot for 60 Pcs Set 1.49 

106 WATT SEC PHOTOFLASH KIT- 
Inclucdes Uanns`f condensers two /525MFD/450V /Total 
103W /Seeds. Resistors, capaci- 
tors, rectifier. flash tube i in- 
(limiting flash gun, guide ff40 
on KOdachrome.Special539.98 

BATTERY 106 WATT /SCDS 
PHOTOFLASH KIT 

Same specs, only hat ter les 536.98 
525 MFD /450V /53w'seds condensers. low 
leakage 12MA) Spec $9.00; 2/517.00. 
16MFD/1.8 to 2.8KV /BOWS cndsr....55.95 
CK5517 1,101 (no -fill) gas rectifier $2.88 
1600VDC seleniurn rectifier 52.98 
Electronic Flash Handbook ekt data 50c. 

"TAB," PHOTOFLASH LAMPS 
"Tab" W -Sec. 

No. Replaces Max. Each 
TLW FA104 /FT118 150 $5.98 
THI AMGLO 5804X lOO 10.98 
23ST GE FT 210 200 9.98 
THVA SYLV. 4330 200 9.98 
V4X4 X400 200 10.98 
TLX FA1O0 /DX 150 9.00 
353GTQ FT 503 2000 49.98 
FT1O5 FT 105 150 4.29 
TRIGGER COI}. FOR GE 86041 1.47 
WRITE FOR "TAB" FLASH TUBE DATA 50e 

FILAMENT TRANS. 
2.5VCT 10A 12.5KVINS....55.50; 3 for $14 
2.5VCT 10A 5KVINS $3.59 
7.5VCT 12A 15 KVINS $10.95; 2 for$17.50 
24V 1.25A CSD $1.98; 2 for 53.49 
42.5V 2A Sel Beet Xmfr $4.98; 2/$8 
64V lAmp HMSLD 53.49; 2 for $5.00. 
2X12.6V 2A 25.2V/2Á or 12.6V/4A 
CSD. $3.59; 3 /$10.00; 12/$36.00 
PRI II /i A 220V Sec 16.6v/1.25A. 12.6 
VCT :t A $4.98; 2 for 58.00 

PRECISION POTENTIOMETERS 
Helipot 100- ohm/ 0.51'srTOl /10 Turn $7.98 
Helipot 2.000- ohm /0.5') -Tol/ 10 Turn $7.98 
Micropot 20.000-ohm/0.1,H /10 Turn 

Helipot 30.000- ohm /0.50 / 1Óc T ire 57.98 Helipot 50.000- ohm /0.5r7 /10 Turn $7.98 
Money Back Guaranteed (Cost of 
Mdse. Only) $5 Min. Order F.O.B. 
N.Y.C. Add Shpg. Charges or 25% 
Dep. Tubes Gid. via R -Exp. only. 
Prices subject to Change Without 
Notice. Phone Rector 2-6245. 

CABLE: "TABPARTS" 

RADIO -ELECTRONICS 
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MODEL 630 -The "Smoothie" 
streamlining expresses advance design features 
such as selector switch of molded construction, 
completely enclosed; elimination of harness 
wiring, etc. AND a single control knob for all 
34 ranges affording ease of operation and mini- 
mum burn out possibilities. 
Price $39.50 - 
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'1 + 

MODEL 630A ultra -accurate VOM 
designed for the laboratory where you need that 
PLUS in accuracy- mirror scales to eliminate 
parallax in making readings; 1 /2% resistors each 
mounted in its own insulated compartment; 
compensated ohmmeter circuit, resistance ranges 
are compensated for greatest accuracy over wide 
battery voltage variation. Single selec_or switch 
feature makes for ease of operation and elimi- 
nates possibility of burnouts through incorrect 
settings. 
Price $49.50 

ELECTRICAL INSTRUMENT COMPANY 
Bluffton, Ohio 
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i BE SMART ... install an RCA picture tube ... 
16._,Amiel certain of a satisfied customer 

.7INIMINENIMEra=19.sr-.I12111.1111.1.0.11....,.. 6-A...0.e. 

RCA - alces no chances with its reputation for quality - 
its pic'u:e tubes are quality -controlled throughout production. 

And you take nc chances when you install RCA picture tubes. Your 
customers will recognize the familiar RCA emblem - what it stands for: 

Top materials, top workmanship ...top product! Build your reputation 
for fine service with the finest picture tubes made -RCA. 

See your local RCA Tube Distributor for y cur RCA Picture Tube needs - 
sizes from 3" to 27 ". There's an RCA Picture Tube for virtually 

every set, regardless of make, in RCA's "Balanced Line." 

Vvir 
RADIO CORPORATION Of AMERICA 
ELECTRON TUBES HARRISON, N.J. 
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