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ANOTHER RAYTHEON FIRST! 

/ 
' 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 3% 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, Rartheon Picture Tubes are Right for Sight, Right for You. and 

--- 
always lieu'. Buy them through your nearest Raytheon Tube Distributor. 

R ('1 H E O N 

16 5!8", 3/8' 

. 9 1 .8 3/16" -+.F 6 1/2 "! 3/16 " -. 

19 1/4"! 3/8 

OLD 

RAYTHEON MANUFACTURING COMPANY 

RAYTHEON MAKES ALL THESE: 

xc ence CPI tonsat 
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1 WILL TRAIN YOU AT NOME 
FOR GOOD PAY JOBS IN 

RADIO-TELE V. SION 
1. E. SMITH hos trained more men tar Radio- Television 

than any other man. OUR 40th YEAR. 

America's Fast Growing Industry Offers 

You Good Pay- Bright Future - Security 

I TRAINED 
THESE MEN 

"Started to repair sets six 
months after enrolling. 
Earned $12 to $15 a week 
in spare time." -Adam 

rs- ,Kramlik, 
Jr., Sunneytown, 

Pennsylvania. 

"Up to our necks in Radio- 
Television work. Four other 
NRI men work here. Am 
happy with my work." - 
Glen Peterson, Bradford, 
Ont , Canada. 

2 
"Am doing Radio and 
Television Servicing full 
time. Now have my ovni 
shop. I owe my success to 
N.R.1. "- Curtis Stath, Ft. 
Madison, Iowa. 

"Am with WCOC. NRI 
course can't be beat. No 
trouble passing 1st class 
Radio-phone license exam." 
-Jesse W. Parker, Meri- 
dian, Mississippi. 

"By graduation, had paid 
for course, car, testing 
equipment. Can service 
toughest jobs. " -E. J. 
Streitenberger, New Bos- 
ton, Ohio. 

AVAILABLE TO 

VETERANS 
UNDER G.I. BILLS 

Training plus opportunity is the 
I'ERFECT COMBINATION for 
job security, good pay, advance- 
ment. In good times, the trained 
plan makes the BETTER PAY, 
(l ETS PROMOTED. When jobs 
are scauee, the trained man enjoys 
tiRE.A'l'ER SECURITY. Ni2I 
training eau help assure you more 
itf flit- better things tlf lift, 

Start Soon to Make $10, $15 

a Week Extra Fixing Sets 

keep pour ,II1L, \iLII IrnilliI .Z. i 
start sending you special booklets 
that silioW you how to fix sets the 
day yi Il 1uroll. Mullitestt -r built 
with bats I send helps you make 

a week extra fixing sets 
while training. Many start their 
own R, I i I it o-Te I1. c i >it,u business with 
spare tine c.irilings. 

My Training Is Up -To -Date 
You u benefit by my 40 -' i xperi- 
tul-o training men at hi IIII. Well 
illustrated lessons give you basic 
principles you need. Skillfully de- 
veloped kits of parts I .send (see 
below) "bring to life" things you 
learn from lessons. 

You Learn by Practicin 
with Parts I Sen 

g } 

p h build many ' 

dell* 
nto o P my 

Y many 

Nothin takes the ,lice of PRACTICAL EXPERIENCE. 
That's why NRI training is based on LEARNING BY 
DOING. You use parts I furnish to ut man circuits 
common Radio and Television. As part of m Communi- 
cations Course, you build man things, including low power 
transmitter shown at left. You put it. "on the air," perform 
procedures required r broadcasting operators. With my 

Servicing Course you build 
modern Radio, etc. Use Mul- - ( . titester you build to make 
money fixing sets. Many stu- 

dents make $10, $15 week 
extra fixing neighbors' sets 
in spare time while train- 
ing. Coupon below will 
bring book showing other 
equipment you build. It's 
all ours to kee 

Television Making Good Jobs, Prosperity -Even without Tele- 
vision, Radio is bigger than ever. 115 million home and auto Radios 
to be serviced. Over 3000 Radio broadcasting stations use operators, 
technicians, engineers. Government, Aviation, Police, Ship, Micro-wave 
Relay, Two-Way Radio Communications for buses, taxis, trucks, etc., 
are important and growing fields. Television is moving ahead fast. 

About 200 Television stations are now 25 million homes now have Television 
on the air. Hundreds of others being sets. Thousands more are being sold 
built. Good TV jobs opening up for every week. Get a job or have your own 
Technicians, 0peranms, etc. business selling, installing, se vicing. 

Radio -TV Needs Men of Action -Mad Coupon 
Aso now to get mote of the good things of life. Actual 
lesson proves my training is practical, thorough. 64 -page 
book shows good job opportunities for you in many fields. 
Take NRI training for as little as $5 a month. Many 
graduates make more than total cost of training in two 
weeks. Mail coupon now, J. E. SMITH, President, 
National Radio Institute, Dept. 41íI:. Washington 9, D. C. 
OUR 40TH YEAR. 

MR. J. E. SMITH, President, Dept. 4K1 
National Radio Institute, Washington 9, D. C. 

Mail me Sample Lesson and 64 -page Book, FREE. 
(No salesman will call. Please write plainly.) 

Name Age 

Address 

City... Zone. State 

VETS 
writ 

. 
. in 

erge 

RADIO 1510N NEWS is published monthly by Zlf.navle Publishing Company. William B. ZIT, Chairman of the Board (104(1.10531. at 04 E. Leke St., 
('liti-ago 1. III. Entered as conri -class matter July 21. 11148, at the I',,st Office, Cnlcagn, Ill.. under the act of March 3. 1870. Authorised by Post Office Depart- 
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1 
Work o'er 

All Electronic Paris 

YOURS TO KEEP! 

300 
ractíca/projects 
ifY/th/ THESE 

PARTS'', 
. 

r :r. 
uinTIu1T1R 

-...TO 
HELP YOU LEARN 

EL 

4,10% 

5[1 

I :to 

RADIO -ELECTRONICS Now ... at home in spare time you can get BOTH the very 
training and subsequent Employment Service you need to help you start earning real money in 
America's thrilling, multi- billion dollar opportunity field of Television -Radio -Electronics. Now 
that Television is coming to almost every community, here is a chance of a lifetime to prepare 
to cash in on one of Television's great expansions. 

D.T.I.'s amazingly practical home method enables you to set up your own HOME LABORA- 
TORY. You get many Electronic parts which you mount on individual bases with spring clip 
connectors. Tops for experimenting! Add or remove parts in a jiffy. No wasted hours of 
soldering and unsoldering for each project. You spend minimum time to get maximum 
knowledge of important circuits that really work. In fact, you get exactly the same type of 
basic training equipment used in our Chicago training laboratory -one of the nation's 
finest. 

Build and KEEP This VALUABLE TEST EQUIPMENT 
Your home laboratory projects also include building and keeping o versatile 5 inch 
Oscilloscope and precision Jewel Bearing Multi- Meter. These quality commercial test 
instruments help you EARN WHILE YOU LEARN and will prove mighty valuable, 
should you later decide to start your own full time TV -Radio service business. You 
also build and keep a quality 21 inch TV SET. 

D.T.I. Provides EVERYTHING YOU NEED to master TELEVISION 
In addition to your home laboratory and easy -to -read lessons, you even use 
HOME MOVIES -a wonderfully effective and exclusive D.T.I. training 
advantage. You watch hidden actions... see electrons on the 
march. Important fundamentals ... become "movie 
clear," helping you learn faster ... easier ... better. 

Full time Residential training in D.T.I.'s great 
Chicago laboratories also available. MAIL COU- 

PON TODAY for all facts. (If subject to Military 
Service, you'll espe- 
cially welcome the 
information we have 
for you.) 
D. T. l.'s Training 
is available in Canada 

Build and keep this BIG DTI 

Engineered TV set -easily 
converted to U.H.F. (DTI offers 

another home training, but 
without the TV set.) 

"ONE OF AMERICA'S FOREMOST 
TELEVISION TRAINING CENTERS" 

DEVRY TECHNICAL INSTITUTE 

October. 1 

AFFILIATED WITH 

DEFOREST'S TRAINING, INC. 
CHICAGO 41, ILLINOIS 

954 

DEVRY TECHNICAL INSTITUTE 
4141 BELMONT AVE., CHICAGO 41, ILL. DEPT. RN -10-K 

I would like your valuable information -packed publication 
showing how I can get started toward a good job or my own 
business in Television- Radio -Electronics. 

Nome Ape 

Street Apt .__ -- 
City Zone State 
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Zone Refining apparatus, showing tube and induction-heating coils. For transistors -tiny electronic 
amplifiers- germanium is made extremely pure. Then special impurities are added in controlled amounts 
for best transistor performance. 

1 part in 10,000,000,000 

6 

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 

RADIO 8 TELEVISION NEWS 
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HEAR THE 
Based on the famous University model 
WIC Theater System used so success- 
fully and extensively in deluxe sta- 
dium and outdoor theater insfallations 
... auditoriums, expositions, concert 
malls and other important applica- 
tions where only the highest quality 
equipment is acceptable -University 
engineers now bring you a smaller, 
compact version -the BIC -for gen- 
eral application in public address 
work. The BLC is the New stand- 
ard for both voice and music, 
indoors and outdoors. The 
BLC is now yours, at 
the low low price of 

ONLY 

DIFFERENCE 
MAKE P.A. 

A HI -Fl INSTALLATION 

WITH THE fiei» MODEL 

LC 
FULL RANGE 
WEATHERPROOF 

COAXIAL 
SPEAKER $75, 

LIST 

SPECIFICATIONS 

Response 70-15,000 cps 
Power 

Capacity 25 watts 
Impedance 8 ohms 
Dispersion 120 degrees 
Mounting 

180 adjustable "U" bkt. 
Dimensions 

diameter, 9" depth 

ah- 

Ark your distributor for o convincing 
den /enstretln, and HEAR THE 
DIMAINCI 1 

Write Desk No. 10 

For Full Descriptive 

LLiterature 

P0111111gBALANED "COM- 
PE FOLDED HORN, 

starting with eight inch throat and 
energized by top quality low fre- 
quency "woofer" driver provides 
more lows than other bulky designs. 

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

kams* 

More 
Efficient 
DUAL RANGE 

THEATER TYPE SYS- 
TEM permits uncompro- 

mising design of the 
"woofer" and "tweeter" sec- 

tions for greatest efficiency. Hear 
it penetrate noise with remark- 

able fidelity and intelligibility. 
Less Distortion SEPARATE LOW AND 

HIGH FREQUENCY RIVER SYSTEMS with 
electrical crossover reduces intermodulation 
and acoustic phase distortions common to 
other systems which attempt to use two dif- 
ferent horns on a single diaphragm. 

iiimEXCLUSIVE 
WEATHERPROOF 

OAXIAL DESIGN eliminates 
wasted space. Depth of BLC is only 9"'; can 
be mounted anywhere, even flush with wall 
or ceiling. 

re Dependable EXPERIENCED MECHAN- 
L ENGINEERING AND CAREFUL ELECTRI- 

CAL DESIGN meet the challenge of diversi- 
fied application and environmental 
hazards. Rugged, and conservatively 
rated -you can rely on the BIC. 

LOUDSPEAKERS INC. 
80 SOUTH KENSICO AVENUE WHITE PLAINS, N. Y. 

Octoberr. 1954 7 
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¡on the ineat in. 

HIGH FIDELITY_ 

gle.CZSYCL. 
ENCLOSURES 
and 

SPEAKER SYSTEMS 

Pioneer 
in Hi -Fi 

the Regency 

The Speaker System and 
Enclosure are the cornerstone of 
every high fidelity system 
From the complete E -V line, 
you can easily choose the exact 
reproducer to meet your 
musical taste and budget. The 
Aristocrat and Regency shown 
here are but two of the 2, 3 
and 4 -way speaker systems and 
enclosures designed by E -V 
to provide the full range 
of properly balanced music for 
most enjoyable high fidelity 
reproduction. 
Aristocrat -from $66.00 Audiophile Net and up 

Regency -from $120.00 Audiophile Net and up 

Others from $39.00 to $727.50 

See your E -V Authorized Distributor 

Write for Condensed 
Catalog No. 119 

8 

gLertydraCZ. INC. 
BUCHANAN, MICHIGAN 

RECORD. 
B Y T H E E D I T O R 

TELEVISION AND COMBAT 

THE use of TV to lend eyes to the 
commander of an army field force 

and make him an actual eyewitness to 
an amphibious landing or a defensive 
maneuver has long excited the imagi- 
nation. We therefore feel fortunate to 
have been among the few selected 
guests invited to participate in the 
first formal demonstration of an 
actual combat problem executed with 
the aid of small, portable TV cameras 
and equipment operated by U. S. Army 
Signal Corps personnel. 

The first portion of the demonstra- 
tion, held at Fort Meade, Maryland, 
involved the amphibious invasion by 
"friendly forces" of a beach which 
was being held and fortified by "enemy 
forces." Vidicon cameras, manufac- 
tured by RCA, were operated by mem- 
bers of the "invading force." The 
equipment was distributed in much the 
same manner as " walkie- talkie" radios 
are dispersed at platoon and at corn - 
pany levels. 

Eight monitor TV receivers were set 
up in the command post of the invad- 
ing regiment. This command post was 
a large tent arranged to represent the 
field headquarters of an armored 
cavalry regiment equipped with full 
combat television facilities. (Units of 
the 3rd Armored Cavalry Regiment 
were used in this demonstration.) The 
commanding officer, surrounded by his 
communications officer and other aides, 
sat at a long table facing the monitor 
TV sets. We sat behind the command- 
ing officer and had practically the same 
view of the TV screens. 

Each monitor TV set was hooked 
up to one of the cameras in the field 
rift a microwave link. The vidicon 
camera sent its signal through a cable 
to a microwave dish antenna from 
where it was transmitted to a base 
tation truck. This truck was posi- 

tioned right outside the tent, and fed 
the signals it received from all the 
camera transmitters to the various 
monitor TV sets in the tent. The eight 
receivers allowed us to follow the 
action occurring on the distant field of 
battle from almost any angle. Since 
one camera was mounted in an L -20 
observation plane flying low over 
"enemy" territory, we could also see 
the movement of enemy reserves be- 
hind the lines. 

Frequently, the commander had 
one of his aides switch the image from 
one of the small- screen TV monitors 
to a large -screen TV set located di- 
rectly in front of the long table. This 
allowed him to give detailed study to 
the picture. 

During the course of the problem, 

we noted that the enemy ground fire 
directed at our "invading" personnel 
carriers in the water was rather light 
indicating that oar artillery barrage on 
the "enemy's" strong points had been 
effective. 

Imagine being at an eight -ring cir- 
cus. Imagine each ring going at the 
same time. Imagine that you can see 
what is going on in the dressing rooms 
and under the stands also, and you 
have some idea of how we felt as we 
sat and watched combat television in 
operation. 

The beachhead was secured and the 
operation was successful. The speed 
with which this was effected, the ex- 
cellent organization of the attack, and 
the low "losses" in personnel and ma- 
teriel were, to a great measure, the 
result of the use of combat TV. 

What we saw of combat television 
was not a finished product in the sense 
that it could be used today with com- 
plete assurance along with the other 
Army, Air Force, and Navy communi- 
cations equipment. This, despite the 
fact that the vidicon cameras were the 
same as those presently available com- 
mercially. There are quite a few prob- 
lems requiring solution before combat 
television becomes a part of the 
ground force commander's communi- 
cations team. 

The land -borne vidicon cameras 
were restricted in their maneuver- 
ability by the fact that they were 
connected by cable to the microwave 
transmitter. A single unit capable of 
being carried on the back needs to be 
developed to overcome this handicap. 

At what level of command should 
the cameras be used? From the dem- 
onstration it was evident that combat 
TV is more useful to the regimental 
commander than to the company com- 
mander who is usually "right up 
there" with his troops. 

The maintenance problem of this 
complex TV equipment is one that 
should not be overlooked. However, 
experience with combat radio equip- 
ment and radar in the last war should 
assure us that, given the proper train- 
ing and tools, the GI will be able to 
maintain this new gear. 

The use of color TV should not be 
expected in military combat in the 
immediate future. Until commercial 
color TV equipment attains the high 
state of reliability and compactness 
that black- and -white TV has achieved 
its use must be limited. There is no 
doubt however, that color TV will be 
used eventually by the Armed Forces 
as an important weapon of offense 
as well as defense O.R. 

RADIO & TELEVISION NEWS 
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1955 AC 
LKUE ALLIED 

308 -PAGE CATALOG 

the only COMPLETE 

catalog for Everything 

in TV, Radio and 

Industrial Electronics 

r, 

SEND FOR IT TODAY 
Get ALLIED'S 1955 Catalog -305 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. 

alVUMN WYl(/oE `KUL:fGtll 

All 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 8 Supplies 
Equipment for Industry 

ALLIED RADIO 

Send for the 
leading Electronic 

Supply Guide 

World's Largest Electronic Supply House 

EAST -PAT 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. 

MI -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. 1 -K -4 
100 N. Western Ave., Chicago 80, Illinois 

Send FREE 308 -Page 1955 ALLIED Catalog 

Name 

Address 

ultra- modern facilities for the FASTEST IN ELECTRONIC SUPPLY C'i' 

October, 1954 

Zone State 

9 
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Atat/FTi_c Cartridges- 

You're in the best of company if you use a Pickering Arre Cartridge. You have this in common with: 

1. Leading record companies who use Pickering Cartridges for quality control. 

2. Leading F,'41/A11 good music stations and network studios. 
3. Leading manufacturers of professional equipment for radio stations, record- 

ing studios, wired music systems and automatic phonographs. who install 
Pickering Cartridges for the maximum performance of their equipment. 

Pickering Pickups are the Choice of Recording and Broadcast Engineers! 

precise laboratory measurements. This is why Picker- 
ing /1"e_ Pickups provide the most nearly perfect 
coupling possible, between reproducing equipment 
and original program. This is why they sound cleaner 
...less distorted. 
"Through the medium of the disc material, the re- 

producing system is effectively driven by the cutter 
electrical response itself." 

"All modern disc recordings are made with AEIC 
cutters. Within the geometrical and mechanical lim- 
itations of recording and reproducing equipment, a 

Pickering Pickup will re- generate an exact replica of 
AC&IC cutter response to the original program of 

music, speech or sound. This is a fundamentally in- 
herent characteristic of the Pickering Pickup, sup- 
ported by basic electromagnetic theory and countless 

PI('KEIiING and ronrpanginrorporated Ilreanxidp,L.L, New Yet* 

PICKERING PROFESSIONAL AUDIO COMPONENTS 
<< l/P 11/il4'GCl/l'L ¡Y/%/ » 

. . Demonstrated and sold by Leading Radio Parts Distributors everywhere. For the one nearest you and for detailed literature write Dept. C -5. 

10 
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SYLVANIA 

Better Contrast! 

Longer Life! 

Availability! 

SytyIDNtq 

ARE PACKED 

WITH PROFITS! 

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

r -y 
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 Cuide." Address: Dept. 4R -3510, Sylvania NOW! 

PERFORA4,4NCt 

SYI VANtA 
Sylvania Electric Products Inc. \W/ 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 
October. 1954 11 
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40% Sharper Tu ng 
than any other AUTOMATIC; ,..TOR 

k Here is EVERYTHING that ANYONE 

could ask for in a rotor! Powerful enough to 

turn any TV antenna ... sturdy construction 

... and a handsome modern design plastic 

cabinet that AUTOMATICALLY turns the 

antenna to any position...AND ACCURACY 

that presents 40% SHARPER TUNING than 

any other automatic rotor! 

...AND THEY ARE PRE -SOLD to Consumers 
In every leading rotor market area with 
saturation TV SPOT ANNOUNCEMENTS! 

12 

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 

C O R N E L L - D U B I L I E R 
SOUTH PLAINFIELD,N.J. 

Field Tested 
For Years 

1r t 
Poven 

THE R A D I A R T CORP. 
CLEVELAND 13, OHIO 

RADIO & TELEVISION NEWS 
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Now, TV set owners can understand 

benefits of Aluminized Tubes! 

IKTUIIIK WO* 

These three 
advertisem](ts will 

appear in Posifhh fall. 

THESE ADVERTISEMENTS IN 
POST EXPLAIN THAT: 

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

ON YOUR TV SCREEN, the pictures are also 
made by a series of dots (which appear as lines) 

--arpliegl electronically. These dots, in both cases. 
create a variety. of tones including black, a 
range of grays, Arid- white. BUT, it is the 
LENGTH of this "Blaeltto.' hite Range" 
(the gray scale) that makes the pTtuce e`cel- 
lent, good, fair, or poor. 

-A$THUR GODFREYJamctts 

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

3. CBS -HYTRON MIRROR -BACK TUBES produce up to twice the 
light output of ordinary picture tubes. Like the silver backing on 
a mirror, the shiny aluminum backing on a Mirror -Back tube 
reflects to the viewer all the light on the screen. The resulting in- 
creased brightness and reduced halation (unwanted spreading of 
light from one dot to another) is essential to give you a long 
"Black -to-White Range." The full range you must have for the 
clearest. sharpest, brightest pictures that are a joy to watch. TACK LONG "BLACK- TO- Wfl/TE RANGE" PICTURES 

...SELL 8/GOER-PROFIT 
CBS- HYTRON MIRROR -BACK 

PICTURE TUBES 
Talk ... demonstrate ... and sell "Long- Black -to- White -Range 
clearer, sharper, brighter pictures. It's easier to sell premium- grade, 
brand -new CBS - Hytron Mirror -Backs ... with their controlled 

quality and dependable full -year 
guarantee. Profit more. Tie in 
with POST. Get this Mirror -Back 
Promotion Kit ... from your CBS - 
Hytron distributor, or mail coupon. 

f- 

CBS-HYTRON, Danvers, Mass. 

I want all the material to identify me as a 
Certified Quality Service dealer who sells 
Mirror -Back tubes. Please rush me CBS - 
Hytron Mirror -Back Promotion Kit contain- 
ing: 
1. 22 x 28 -inch Advertised -in -POST window poster. 
2. 25 consumer self- mailers, "How You Can Have 

Clearer, Sharper, Brighter TV Pictures." 
3. Certified Quality Service decalcomania. 
I endose 250 for postage and handling. 
I want more consumer self -mailers at 10 each, 
for which I enclose an additional $..... ... 

CBS -HYTRON Main Office: Danvers, Massachusetts 

A Division of Columbia Broadcasting System, Inc. 

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

CBS laboratories CBS- Columbia CBS International and CBS- Hytron 

October, 1954 

Name 
(please print) 

Street 

City 

L 

State 
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Me &iVof Üìa&'ne/ 
craitsmen GRRtRD V "TRIUMPH" RCaO AUTOMATIC 

C500A 
3-SPEEO RECORD CHANGER 

ULTRA IDELITY AMPLIFIER 
craitsmen 

C800A 
DELUXE AM -FM TUNER 

4 gleZyz 
12 TRXB TRIAXIAL SPEAKER 

Latet production with 
higter sensitivity and im- 

'proved tone balance. Incor- 
porates Craftsmen's fa- 
mous AFC, Phono Pre -Amp 
and Record Compensator. 

Net $159.50 

Featuring the famous Williamson 
Circuit with superior KT66 Output 
Tubes. Full 15 watts 20 to 20,000 
cps within 1 /10 of 1 db. Distortion 
so low it can hardly be measured. 

Net $99.50 

The standard of excellence the 
world over. Plays all records, 331 
45, 78 rpm records in 7 ", 10" and 
12" sizes. Quiet, smooth -running 
4 -pole motor, weighted turntable. 
Automatic shut-off after last rec- 
ord. Muting switch cuts out sound 
during change cycle. Net $49.50 
SPECIAL '45' SPINDLE for Gar. 
rard "Triumph" Changer Net $3.50 

TERMINAL'S Ob/V 

Advance design full range 
easy to mount 12" TRIAXIAL 
3 -WAY SPEAKER SYSTEM. 
Electro -Voice laboratory re- 
search has combined Woofer, 
Middler and Tweeter into a 
near -perfect instrument for 
sound reproduction. Clearly 
and realistically reproduces 
all tones and overtones with 
unexcelled balance. 

Net $59.70 

5SMR'IIF BIII! 
Complete, Matched PHONO-RADIO SYSTEM 
ALL BRAND NEW famous name components ALL current models and 
production ALL Fully Guaranteed Supplied with ALL TUBES Warranty 
Cards Instructions Indoor Antenna GE Dual Sapphire Needle ALL 
Cables and Plugs Your '5 -STAR' System consisting of ALL ITEMS ILLUS- 

TRATED and DESCRIBED ABOVE .. , comes ready to plug together and play! 

OUR BIG BUY YOUR BIO SAVING! --- _ 

KLIPSCH 
MATCHED 

COMPANION CABINETS 

for 'S -STAR' SYSTEM 

ELECTRO -VOICE ARISTOCRAT SPEAKER CAB- 

INET WITH KLIPSCH LICENSED FOLDED HORN 

Companion Speaker Cabinet for the PEERAGE Equip- 
ment Console. Corner enclosure designed to match 
the characteristics of the Electro -Voice 12TRX8 
Speaker. The patented KLIPSCH principle provides 
a full octave of added bass without boominess and 
greater speaker power handling capacity. 291/2" 
high, 19" wide, 161/2" deep. 
In MAHOGANY Net á66.00 In BLONDE Net $72.00 

GENERAL ELECTRIC 
RPX -050 TRIPLE - PLAY 
VARIABLE RELUCTANCE 
MAGNETIC PICKUP 

For finest phono reproduc- 
tion of all types of records. 
Considered by many engi- 
neers and music lovers the 
finest pickup at any price! 
Furnished mounted in 
changer ready for use. Sup- 
plied with genuine General 
Electric Double Sapphire 
Needle. Net á9.20 

ELECTRO -VOICE PEERAGE EQUIPMENT CONSOLE 
Fashioned by furniture craftsmen. In Beautiful 
Blonde Korina or Tropical Mahogany Veneer, hand - 
rubbed finish. Supplied all cut out to house C800A 
Tuner, C500A Amplifier and RC -80 Changer. Tilting 
tuner compartment opens to easy -to- operate angle. 
Record changer mounts in drawer directly below 
tuner panel on roller slides for smooth operation. 
293-4" high, 201/2" wide, 183/4" deep. 
In MAHOGANY Net á96.00 In BLONDE Net $102.001 

Total Regular Net $379.90 .., 

"5-STAR" Hi - Fi SYSTEM 
Complete with Both PEERAGE 

and ARISTOCRAT Matched Cabinets 
(As 5ho «n Here) 

Available from Terminal 
ATTRACTIVELY PRICED 

When Ordered at One Time 
Price on Request 

Write Today! 

MAIL ORDERS FILLED WITHIN 48 HOURS 

If you cannot come to our store for this sensational 
value, order by mail. Send full remittance or $25.00 on 

account. Balance C. O. D. Every item FULLY GUARANTEED. 

DON'T DELAY -ORDER TODAY! 
WE RESERVE THE RIGHT TO LIMIT QUANTITIES 

urinal Radio CORP. 

85 CORTLANDT STREET, NEW YORK 7, N.Y. WOrth 4 -3311' 
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/t'New/3 rears ¡n Development 
-NOW READY FORYOUI 

New Equipment! New Lessons! Enlarged Course! 
SPRAYBERRY PRACTICAL TRAINING IN 

RADIO -TELEVISION 
3 NO OBLIGATION TRAINING PLANS 

You have NO MONTHLY PAYMENT CONTRACT to sign 
...pay for this outstanding training as you learn! 

These photos show only a small part of 
the training equipment I send my students. 

The complete fmty are SO big and so important to : a i (eking 
training in Itadio-Tel. t'isiun that I urge you to mail in ,pon be- 
low at once for my big all -new 36 page TREE I..1TA IA Iti and 
TREE Sainple Lesson. (net the full story of this nano rkable new 

Frank L Sprayberry and np -tu- the -second Training flan. You'll read about my 3 NO 
President, Sprayberry OBLIGATION PLANS or "packaged unit" instal 'lion for both 
Academy ul Radio beginners and the experieneed man. You'll learn low 1 can now 

prepare you in as little as In .l UNTI IS to take your place in this fast moving big money 
helm -Iry as a Tr:' d Iüolio-Television You'll see that von rake no risk in 
eurolliug for my 'Training because you DO NOT SIGN A BINDING TIME PAYNI ENT 
CONTRACT. I have been training sueressfnl Radio-TV technicians for 22 years ... I can 

Iutol. - prepare you, too, to get into your own profitable Service Shop or a good paying tut,, 
even if yon have no knowledge of Itadio-Television. Mail the coupon ... 1 rush full 
information FREE and without obligation. (Nu salesman will call.) 

NEWEST 

DEVELOPMENTS 

Your training cove 

ers U H F, Color 
Television, F M, 

Oscilloscope 
Servicing, High 
Fidelity Sound 
and Transistors. 

You whl build this pc crly. . crt wove 
and broadcast superbe? radio receiver 
for valuable shop instr 

PRACTICE AND TRAIN AT HOME 
WITH 25 NEW KITS OF EQUIPMENT 
You get valuable practical experience lu construction. test- 
ing and shop practice. l'oo build a powerful 2 hand superhet 
radio. the all -new Is range Sprayberry multltester. the new 
Sprayberry '!'raining Television receiver. Warm! generator, 
signal tracer and many other protects. All equipment IS 

yours to use 111111 keep ..sand you have practleally every- 
thing needed to set up a Rodin- l'ele'islon Service Shop. 

.'II your training Is IN VIIt 'R I10flE In spare hour.. 
Beep on With your present Job and lacuna while learning. 
I help you earn extra spare time money while you learn. If 
you expect to be In the armed forces later. there Is no better 
preparation than practical Sprayberry Itadl, releA+len 
training. hush coupon below for all the facts - FREE! 

SPRAYBERRY ACADEMY OF RADIO 
111 NORTH CANAL STREET, DEF T. 25 -P, CHICAGO 6, ILLINOIS 

1 

REE SAMPL LESSON 
Rush coupon for my catalog 
")low to Make Money in 

Radio -Television ". PLUS an 
actual trample Sprayberry 

Lessoui without oNigatiotl -ALL 
FREE. Mail coupon NOW! 

October, 1954 

SPRAYBERRY ACADEMY OF RADIO MAIL THIS COUPON FOR FREE 

Dept. 25 -P, 111 N. Canal St.. Chicago 6. III. FACTS AND SAMPLE LESSON 

Please rush all information on your ALL NEW Radio -Television Train -. 

ing Plan. I understand this does not obligate me and that no sales- 
man will call upon me. Include New Catalog and Sample Lesson FREE. 

Name Aga 

Address 

City Zone State 

15 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


A. C. 4We/te ? ELECTRICITY 

WIt IN YOUR OWN CAR! 

BE PREPARED FOR 
ANY EMERGENCY 

WITH ëfR INVERTERS! 

Ideal for 
Emergency Lighting 

and Power Applications 
for Civil Defense, Red 

Cross, Rescue Work, etc. 

Simply Using Extension 
Cords. 

,. 
REQ 

DRSS OMPItIl 
.Qß 

Iae p boot 
oo P r 

oy %a ollin3 
WITH 

INVERTERS 
for changing your storage bonny current 

to A. C. 't0,e4q/4 ELECTRICITY 

En- ` own car. 

,l UST 
PRICE $2250 

AND UP 

ATR INVERTERS especially designed for 
operating standard 110 volt A. C. 

TAPE RECORDERS DICTATING MACHINES 
WIRE RECORDERS ELECTRIC RAZORS 

See yarns 1afóe: er twat( Autos, today 
es ca.r.fte& eeket wile« 

AMERICAN TELEVISION t RADIO CO. Pat. to3t 
SAINT SSOT-u S 
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* Presenting latest information on the Radio Industry. 

By RADIO & TELEVISION NEWS' 

WASHINGTON EDITOR 

UPSTAIRS TV, beset by pounding in- 
vestigations and debates, and economic 
bewilderment, since the early winter 
months, has at last received a few 
words of encouragement from Con- 
gress and particularly the Commission, 
in the form of a proposal for a mild 
tax relief on ultra -high chassis and 
permission to set up satellite u.h.f. sta- 
tions. 

The decision to authorize the instal- 
lation of low -power high -band stations 
to spread signal coverage was looked 
on with greater optimism than the tax 
idea, which it was believed would be 
of little help; some even felt that it 
might add confusion to the scene. 
Originally Senator Potter's subcom- 
mittee investigating the higher chan- 
nels, had suggested removal of the 
complete 10% excise tax on all -chan- 
nel receivers, as recommended by Sen- 
ator Johnson, believing that this would 
spur sales. When the suggestion 
reached the Senate, a revision was 
offered and the net result was a com- 
promise providing a $7 -tax credit on 
chassis which featured a ... "device 
for receiving u.h.f. signals "; the credit 
would obtain on the manufacturing 
level. 

The satellite order will allow a TV 
broadcaster to re- transmit programs 
from his master outlet over one low - 
powered slave station, or possibly sev- 
eral units to increase signal zones; 
the only limitation to the number of 
satellites that can be used, it was said, 
was the extent of multiple- station 
ownership and relation of the dis- 
t ances covered to zone standards pre- 
scribed in the allocation table. 

In a lengthy dissent, Madame Com- 
missioner Hennock soundly rebuked 
her fellow Commissioners declaring 
that the policy simply ... "kills u.h.f. 
TV .. ." because the low -band sta- 
tions will now be able to embark on 
a new expansion program and . . . 

"gobble up the u.h.f. spectrum." She 
felt that the plan was railroaded 
through the Commission and now in- 
vites . . "monopolistic control over 
TV, the most important medium of 
mass communication ever devised." 

In the meantime, the Potter com- 
mittee felt that the varied problems 
of the high channels should be studied 
by a technical ad hoc committee and 
proceeded to arrange for a long -term 
probe. 

ONCE MORE RADIO has proved how 
vital it is to our immediate progress. 
Now, thanks to radio, it has become 
possible to use a remote -control sys- 
tem to measure automatically radia- 
tion intensities and other variables in 
the vicinity of an atomic explosion and 
transmit all data to headquarters. 

Using a system designed by mem- 
bers of the Bureau of Standards' nu- 
cleonic instrumentation lab, at the re- 
quest of the division of biology and 
medicine of the Atomic Energy Com- 
mission for use in nuclear tests, the 
radio link and interrogation contact 
features a frequency- modulated sys- 
tem operating in the v.h.f. band be- 
tween 162 and 174 megacycles. To in- 
sure adequate coverage, repeater sta- 
tions are located at positions of high 
elevation. Each repeater, it was said, 
can handle information from ten data 
stations and each data station offers a 
choice of ten different programs, each 
having several functions, which the 
operator can select for transmission to 
the control station. Thus, it was noted. 
one program might consist of station 
identification, several calibrations, and 
radiation intensity readings. while an- 
other program might contain weather 
information. 

To conserve battery power, cycle 
timers are used at the repeater and 
data stations. The timers operate in 
conjunction with a coder unit in the 
control station, which enables the op- 
erator at the station to select the de- 
sired repeater and data stations. These 
timers regularly turn the receivers at 
these stations on for two seconds out 
of every twenty. If, it was reported, 
during the on part of the cycle, the 
coder unit sends out a properly -modu- 
lated signal indicating that the control 
station desires to communicate with a 
particular repeater or data station, the 
receiver at this station will be locked 
on and no longer will be controlled by 
the cycle timer. Since the cycle tim- 
ers are installed at both the repeater 
and data stations, the control station 
must transmit its coded signal for 
about forty seconds to be sure to cap- 
ture the repeater station and also to 
have the repeater capture the data 
station. 

After the repeater and a data sta- 
tion have been captured, the control 
station operator is then able to direct 

(Continued on page 22) 
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IS THERE A SPRAGUE CAPACITOR 
IN THE HOUSE? 

Accept no substitutes. 
There is a Sprague 
Distributor in every 
sales area in the 
United States. Write 
for the name of your 
nearest source of sup- 
ply today. 

ir Trademark 

Don't Be Vague.. Insist on SPRAGUE 

Insist on Sprague 
TWIST -LOK:. 'LYTICS 

Sprague TVL's fill the top 
performance bill in the tough- 
est TV circuits. High tem- 
peratures, surge voltages, rip- 
ple currents won't faze them. 
Like all Sprague capacitors, 
Twist -Lok 'Lytics are your 
first line of defense against 
expensive call -backs. 

i 
t!!! 

_ ri 
Insist on Sprague 

TEL -OHMIKE 

This capacitor-resistor ana- 
lyzer is the handiest instru- 
ment you can buy ! Moderately 
priced for radio and TV re- 
pair shops, the Model TO -4 
Tel -Ohmike offers top qual- 
ity and accuracy for every 
service need. Priced so you 
can afford it at $73.50 

Insist on Sprague 
ATOMS D 

The smallest TV 'lytics made 
-and the only small ones for 
85 °C (185 °F) up to 450 volts 
d -c. Guaranteed for low leak- 
age and long shelf life, they 
withstand high temperatires, 
high ripple currents, nigh 
surge voltages. From crowded 
TV chassis to jam-pa.:ked 
portables, Sprague Mows fit 
'em all. 

SP IA CUE 
October, 1954 

Get your copy of Sprague's latest radio and TV 
service catalog C -610. Write Sprague Products 
Company', 51 Marshall St., North Adams, Mass. 
'Distributors' Division of Sprague Electric Company 

WORLD'S LARGEST 
CAPACITOR MANUFACTURER 
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The Only Professional Tape 
Recorder at a Popular Price 

Now you can sell 
the M30 and M33 

Magnecordeius 
at a lull dealer profit 

22 

your prospects 
Home hi -fi 
Schools and colleges 
Radio and TV 
Musicians 
City Government 
Offices 
Churches 
Doctors 
Lawyers 

There's prestige and a fast profit 
in these new low -priced 1Magne- 

corders - now with a full dealer 
discount! There's national adver- 
tising, too, and selling aids - and 
plenty of customers who know 
that the Magnecorder is the most 
widely used professional tape re- 
corder in the world. 

Write for full details 

'Magr) e cord, inc 
1101 S. KILBOURN AVE., CHICAGO 24, ILL. 

DEPT. RT10 

the data station to transmit the de- 
sired program of information. This is 
done by dialing the proper program 
number on a control console, which 
serves to energize the transmitter and 
modulator at the data station. Then 
the data station is able to transmit the 
desired program through the repeater 
to the control station. This informa- 
tion is transmitted in the form of a 
variable frequency covering the range 
of approximately 750 cps to about 4 
kc. At the control station, this audio 
frequency is fed to a frequency coun- 
ter, where it is counted and displayed 
in alternate one- second periods and 
also printed on a digital recorder. Cal- 
ibration curves of radiation intensity 
or other quantities as a function of 
frequency are utilized in interpreting 
the frequency variations in terms of 
measured data. 

Each data station includes a trans- 
mitter- receiver, cycle timer, decoder. 
program selector, modulator, battery 
power supply, and detecting instru- 
ments. The decoder is a mechanically 
resonant device that activates the pro- 
gram selector, when it is actuated by 
the proper incoming frequency. Then 
the program selector receives impulses 
consisting of interruptions to the mod- 
ulated suhcarrier signal which are 
produced by the dialing mechanism in 
the control- station coder console. 
These impulses occur at a rate of 
about ten per second. A stepping relay 
and associated circuitry are used in 
the program selector to advance one 
step for each impulse received. Thus, 
if an operator dials program number 
6, six interruptions occur, causing the 
program selector stepper in the data 
station to advance to position six. 

Bureau spokesmen noted that after 
the program selector stepping relay 
has been advanced by the decoder to 
select the desired detector (for radia- 
tion intensity or wind velocity, etc.), 
the output of this detector is routed 
to a function- selector stepping relay. 
The function selector is advanced one 
position every fifteen seconds by the 
cycle timer. 

The modulator is essentially an os- 
cillator with a variable inductance for 
controlling the frequency of oscilla- 
tion. Negative feedback is used to 
give amplitude stability and to limit 
the variation of amplitude with fre- 
quency. 

The repeater station consists bas- 
ically of a transmitter and receiver, 
with duplicate standby equipment. It 
also includes a cycle timer, decoder, 
and battery box. The repeater station 
has been so designed that the control - 
station operator can select either of 
the two receivers and either of the 
two transmitters in the instrument. 
This duplication of equipment was in- 
cluded since complete failure of the 
repeater could prevent reception from 
any of the data stations operating 
through it. 

At the control station, there are also 
duplicate transmitting (30 -watt) and 
receiving setups. The pair of receivers 

(Continued on page 109) 

RADIO & TELEVISION NEWS 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


KEEP YOUR 

PRESENT JOB AND 

TRAIN TO BE A 

TELEVISION 

TECHNICIAN 

Step Into a Higher Paying Position Without 

Giving Up Your Present Income 

EXPERT FM -TV TECHNICAL TRAINING 
My FM -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. 

1 S 

(W retrpha, T,an,miner 

I'll train you at HOME 

in your SPARE TIME 
{ 

l C. lasse, M.S., M A. 
s'es -ide Rodio -Tete. 
o, , Training g As ,- 

. En 
Dirtor, Pierce School 
F Radio & Television. 

If you're now working as a Radio 
Technician, Maintenance Man, or 
Operator you can keep your job while study- 
ing one of my two NEW and UP- TO -THE- 
MINUTE Courses - FM and Television Tech- 
nician Course - TV Cameraman and Studio 
Technician Course. 

These Courses - especially prepared for 
home study -will prepare you for top -paying 
jobs in the ever -expanding radio- television- 
electronics industry. ¡7 

Pubikr Addert S.vlem 

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! 

PRACTICAL TV CAMERAMAN & STUDIO COURSE 
My TV Cameraman and Studio Course is de- 
signed to train TV Studio Technicians and TV 
Cameramen, urgently needed today by Televi- 
sion Broadcasting Stations throughout the nation. 
New TV Stations are now mushrooming through- 
out the country. Men who can work as Audio 
Technicians, TV Cameramen, Microphone Boom Operators, Moni- 
tor Operators, Turntable Operators, Control Room Technicians 
can write their own tickets. 

I will train you for an exciting high pay rob 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 and 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. 

TRAINING FOR BEGINNERS 
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 experi 
ence whatsoever in the field. 

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

R aka El R.ti4iA tt © naiMVn9 A .eutíatf.etit, 
52 EAST 19th STREET NEW YORK 3, N. Y. 

Licensed by the State of New York Approved for Veteran Training 

October. 1954 

Suer Net 

Indra Reteint, 
Rf S'ena' (omb,nalion Voltmeter- 

FREE FCC COACHING COURSE 

Important for BETTER PAY JOBS requiring FCC l'cense. You 
get this training AT HOME and AT NO EXTRA COST. Top 

TV jobs go to FCC -licensed technicians. 

VETERANS!. 
My School fully approved to train veterans under 
new Korean G.I. Bill. Available only to Veterans 
discharged after June 27, 1950. If eligible, CHECK 
COUPON. 

EARN WHILE YOU LEARN 

Almost from the very start you can earn extra money while 
learning, repairing Radio -TV sets for friends ono neighbors. 
Many of my students earn up to $25 a week . . . pay for 
their entire training from spare time earnings . . . start their 
own profitable service business. 

YOU GET THESE FOUR FREE! I 

Ç. MAIL THIS COUPON TODAY! 
no salesman will call! 1......1.1========11.1 

Mr. t d c. lane, President Dept. 7.10 
RADIO -TELEVISION TRAINING ASSOCIATION 
52 Rase 19,11 Senn, New York 3, N. Y. 

Dear Mr. lane. Moil no sow NEW FREE t00ß. FITE SAMP:E LESSON, and 

FREE edc Mel will show me bow I ce 

n 

mkt III MONET IN TELEVISION. I 

understand I em ender no obligati. end na salesman will sen. 

(PLEASE PRINT PLAINLY) 

Nome Age 

GtY zane Stat. 

I AM INTERESTED IN, 
Radie-FM.TV T.hnicien (Mlle V E T I R A NS I 

FM -TY Tethnision (Nee 
(NO here 

for Training ende NEW 

TV Cameraman S Studie Technician (our. GI. Ein, 

I M=1/1 ===== - tttt 

23 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


See For Yourself! 

SUPER PERFORMANCE 

24 
RADIO & TELEVISION NEWS 
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GUARANTEED TO OUTPERFORM 

ANY EQUIVALENT TYPE ANTENNA OR 

YOUR MONEY and 

1Á60R COSTS BACK! 
There's been enough words written about TV antenna performance. Now 

.. see the facts for yourself !Compare any of the new PHILCO Super- Performance 

TV Antennas with any equivalent type on the market. If the new PHILCO does 

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

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

details on this amazing offer ! 

PHILCO VHF 

SUPER CONICAL 

PHILCO VHF 

LOW BAND VAGI 

PHILCO TWO -BAY SUPER CONICAL 

ALL -CHANNEL ANTENNA 

Strong signal pickup on VHF 
channels 2 through 13 ... UHF 
channels 14 through 83 ... ideal 
for fringe area reception ... all - 
aluminum construction with 
dowelled elements: Part No. 
45. 3096 -2. Rugged single bay 
design: Part No. 45.3096. 

PHILCO TWO -BAY VHF LOW BAND 

YAGI ANTENNA 

10 elements ... all- aluminum ... 
factory pre -assembled. Top per- 
formance on channels 2 through 6 
...13 db to 15 db gain on various 
channels. Single bay Part No. 
45- 3112 -2 through 6. Stacked ver- 
sion harness PartNo.45-3267. 

PHILCO GOLDEN YAGI 

UHF ANTENNA 

Designed for 300 ohm operation 
... all metal construction ... 1 L db 
to 12 db gain on various chan- 
nels. "Cronak" coated compo- 
nents resist salt air ... humidity. 
Six models cover entire UHF spec- 
trum: Basic Part No. 45 -1996. 

PHILCO PARAFLECTOR 

ALL- CHANNEL UHF ANTENNA 

Pre -assembled, all -aluminum .. . 

8 to 10 db gain ... outstanding 
fringe area performance ... im- 
mediate mounting on existing 
masts. Part No. 45.3071. Bow Tie, 
Part No. 45-3069 and Bow Tie 
with reflector, Part No. 45.3070 
give top quality pictures in many 
UHF areas. 

PHILCO UH= 

GOLDEN VAGI 

Ì 

i 
PHILCO UHF 

PARAFLECTOR 

PHILCO CORPORATION ACCESSORY DIVISION 
"A'' AND ALLEGHENY AVE. PHILADELPHIA 34, PA. 

October, 1954 25 
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RECEIVE EVERY CHANNEL 

NOWAND IN THE rAfiraR1 
TRU-YAGI PERFORMANCE on ALL CHANNELS 2.83 - B & W or COLOR 

ZI\. 
At last, a high gain, low cost 

antenna everyone wants 
that meets every needsin all 

dionsof the country. 

EOM IN --OM MINIM= =awl mm mamma= =um som.nm m r m . 
; -i 

I==1 MOO 111== 

.... 

CONICAL 

THE VEE -D -X 

CH/EF 

suPEA' CHIEF 
WITH "DYNA -PHASE 

The FIRST all- channel antenna employing Dyn 

sensational development recently released b 

laboratories. This new phasing technique 

high gain over the entire VHF -UHF 

directivity - high front -to -back rati 
transmission line. Neat in appea 
is completely pre -assembled 
construction featuring new 
on all elements - doubly r'. 

a num 

triad lock w. 

Small in size but a Goliath in perf 
ance, the CHIEF is essentially 
gain antenna for channels 7 

performs satisfactorily on nn el 

2 -6 as well. Same rugge nstruc- 

tion as the SUPER CHIEF, ntenna 

comes pre -assembled for - -free 

installation within minut 

A COMPLETELY HEW I /NF 

OFVEEsD sit *ANTENNAS 

26 

n 

ase, the 
e VEE -D -X 

is extremely 
with excellent 

all with a single 
the SUPER CHIEF 

edized all aluminum 
-X "squeeze lok" tubing 

ed at the stress points with 
and braced to the boom with 

durability plus easy installation. 

a ' NTE ELECTRONICS INC. 
R ILLE, C 

COPYRIGHT 1954 LAPOINTE ELECTRONICS INC. 

RADIO 8 TELEVISION NEWS 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


MORE SANDING AREA 
than any sander in 
its price class 

25 square 

inches 

only 2's/ " high . 

fits under tight places 

LOWEST 
SANDER DESIGN 

1ERRIFIe,PQWrflj WeDareYou to Stall It! 
The new Weller Sander is as efficient as any rotating 
motor -driven sander, and offers many practical features 

for craftsmen who want professional results. It has no 

equal for combined quality and price. Each Weller 

Sander comes with 6 sheets of assorted sandpaper and 
a special polishing cloth. Workmanship and material 
are guaranteed for 90 days. 

11..1E FINEST TOOLS 

POSITIVE STRAIGHT -LINE ACTION- 
No bucking or twisting. Sands with the 
grain for smooth surfaces and goes all 
the way into corners. 

POWER -PACKED- Powerful reciprocat- 
ing type motor gives 14,400 strokes per 
minute. 110/120 volts AC only. 8 foot 
power cord. 

Rubber insu- 

ators between housing and motor mini- 
mize vibration and give quieter operation. 

PUSH- BUTTON CONTROL- 
action for "on" or "off ". 

Fingertip 

Electric Corp. FOR TH 514, 
E FINEST CRW 

810 Packer Street, Easton, Pa. 

SOLDERING GUNS SOLDERING KITS POWER SANDERS 
October, 1954 2' 
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HIGH 

FIDELITY 

FM 

STARTS 

WITH THE 

antenna 

ARTHUR L. B. RICHARDSON has been 
elected secretary and general counsel 

of Sylvania Electric 
Products Inc. He 
succeeds John S. 
Learoyd who retired 
on August 1st. 

Mr. Richardson 
has been general 
counsel for the com- 
pany since 1953. He 
joined the firm in 

1945 as patent attorney and in the same 
year was appointed manager of the pat- 
ent law department. In 1950 he was 
named general attorney for the com- 
pany and in 1953 was elected general 
counsel. 

Good FM reproduction demands a 

good antenna. To realize the full 
potentials of any Hi -Fi FM system 
the full signal from the station 
must be captured by an antenna 
specifically designed for FM. 

TACO, the oldest name in re- 
ceiving antennas, has designed 
such antennas and is offering 
the following models for greater 
enjoyment of Hi -Fi .. . 

Cat. No. 644 Cat. No 645 
(Single) (Stacked) 
$19.00 $39.50 

High -gain design for fringe or weak -signal areas. Pro- 
vides FM signals at their best. Minimizes interference 
from other sources. Uni- directional- recommended for 
areas where all FM channels are received from one 

direction, or for use with mechanical rotator. 

VAN 
I': ol 

CTIONAL 

The most popular FM an- 
tennas ever offered. 
Ideal for the average 
FM installation. Unique 
design provides equal 
reception from all direc- 
tions with excellent 
gain. May be used as 
single antenna or stacked 
as illustrated. 
Cat. No. 624L (Single) 

$7.15 
Cat. No 624STL 
(Stacked) $14.10 

-11FA\\ ® 
TECHNICAL APPLIANCE CORPORATION 

SHERBURNE, N. Y. 

WRITE FOR YOUR FM 

ANTENNA BULLETIN 

Box MG, 

Technical Appliance Corporation, 
Sherburne, N. Y. 

Name 

Address 

28 

* * * 

JFD MANUFACTURING COMPANY has 
expanded its facilities to include a new 
electronic penthouse - laboratory atop 
its main plant at 6101 16th Ave. in 
Brooklyn ... Expansion of facilities and 
personnel of OAK MFG. CO.'s Advance 
Development Laboratory in Rockville 
Centre, Long Island has been announced 
by the firm's Chicago headquarters . 

A new $100,000 building housing of- 
fices, studios, and laboratories has been 
opened by NORTHWEST RADIO AND 
TELEVISION SCHOOL in Portland, Ore- 
gon. The modern building contains 7000 
square feet of space to help serve the 
more than 500 new students enrolled 
each month . . . BURTON BROWNE AD- 
VERTISING has opened a branch office at 
562 Fifth Avenue in New York . . . 

TEMPEL MANUFACTURING COMPANY 
has added a new administration build- 
ing to its facilities at Bryn Mawr and 
Damen in Chicago. The company now 
has 14 modern buildings comprising 
43,000 square feet on an 81 acre tract 

. CHICAGO TELEPHONE SUPPLY COR- 

PORATION of Elkhart, Ind. has opened 
a West Coast office at 928 S. Robertson 
Blvd. in Los Angeles. Robert A. Stack - 
house is in charge of the new facility 
... JEFF MARKELL ASSOCIATES has 
moved to 764 Sixth Avenue in New 
York City. 

s e * 

WILLIAM W. WEXLER is the new adver- 
tising and sales promotion manager of 

the equipment sales 
division of Raytheon 
Manufacturing Com- 
pany. 

In his new post he 
will be responsible for 
advertising and sales 
promotion for the in- 
dustrial and compo- 
nent products groups, 

the marketing servicing reporting to 
manager. 

Before joining the Waltham firm, he 
was with Murray Manufacturing Cor- 

poration of Brooklyn, N.Y. where for 
the first three years he was responsible 
for advertising and sales promotion and 
for the past year for the marketing re- 
search programs. 

* a: * 

THOMAS M. BLAKE has been named 
president of Littelfuse, Inc. of Des 

Plaines, Ill. For the 
past eight years he 
has been executive 
vice -president of the 
firm. 

In his new posi- 
tion, Mr. Blake will 
take over the re- 
sponsibilities f o r - 
merly handled by 
E. V. Sundt, chairman of the board. Mr. 
Sundt, who will continue as a technical 
consultant to the company, retains his 
chairmanship of the board. 

Mr. Blake joined the company at its 
incorporation in 1938. Prior to that, 

time he was with the Chicago office of 
General Outdoor Advertising Company 
for nine years. 

s a 

RICHARD G. BENNETT has joined the An- 
drew Corporation as sales engineer with 
headquarters in Chicago . . Rockbar 
Corporation has named ED STRAW as 

national sales and advertising manager 
for Collaro record changers, turntables, 
pickups, etc. He has been with the 
company's distribution program since 
1951 ... MILTON C. PERLMUTTER has 
been elected executive vice -president 
in charge of sales and merchandising 
for TeleTone Co. of America. He will 
continue his present duties as vice - 
president of B & R Electronics, the 
parent company . . . JOHN C. TAYLOR 
is the new merchandising supervisor for 
Sylvania's equipment picture tube sales 
department . Mycalex Corporation 
has named RICHARD A. HUMPHREY as 

chief of research and development at its 
Clifton, N.J. plant ... JAMES M. FAR - 

RELL. formerly eastern regional sales 
manager for Crosley radio and televi- 
sion, has been promoted to the newly- 
created post of field sales manager for 
the division . . . ANDREW H. BERGE- 

SON. who recently retired from active 
duty with the U.S. Navy with the rank 
of Captain, has been retained by Strom - 
berg- Carlson as a consulting engineer 

. The Potentiometer Division of Fair- 
child Camera and Instrument Corpora- 
tion has named THOMAS H. BAY to the 
post of sales manager. He succeeds 
STUART EDGERLY who resigned recently 

The appointment of E. R. SLIGER 

to the newly -created post of assistant 
general sales manager has been an- 
nounced by the Electronic Tube Divi- 
sion of Westinghouse . LAWRENCE 

J. STRAW has been named general sales 

RADIO & TELEVISION NEWS 
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MIEN 

G -E TV Field Clinics 
help build Volume 

"Our boys attended these General Electric service 
meetings, and right away we were able to give better 
service in much less time," says Mr. M. A. Gribin, Uni- 
versal TV, Los Angeles, Cal. 

Mr. M. A. Gribin's experience is typical of 
dealers throughout the country. Because 
they give better service faster, they attract a 
heavier volume of both repair work and new 
television sales. Satisfied customers come 
back again, and spread the word to pros- 
pects. This gives you the jump on competi- 
tion in today's tough market. 

Free G -E Field Clinics show you latest 

methods of diagnosing and correcting TV 
troubles in any make television. They're one 
of many reasons why millions have confi- 
dence in G -E TV, and why your G -E franchise 
is the most valuable in the market. 

Call your G -E Distributor now. Sign up 
for the next G -E Field Clinic in your area. 
General Electric Co., Radio & Television De- 
partment, Electronics Park, Syracuse, N. Y. 

Progress Is Our Most important Product 

GENERAL (6) ELECTRIC 
October. 1954 29 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


TAKE THE ADVICE OF EXPERTS... 

:STAL CLEAR 
CRyLI SPRAY 

resistant dielectric ng 
toc television and electronic 

use 

Do a better job 

Get a better price 

with KRYLON 
H 

Spray tube bells with Krylon 
Crystal -Clear or Flat Black to 
minimize chance of arcing. 

Krylon Crystal -Clear is an excellent 
dielectric, prevents corona when 
sprayed on high -voltage connections. 

Krylon Bright Aluminum (or 
Crystal -Clear) prevents corrosion 
and signal loss. 

Insulate lead -in splices with 
Krylon Crystal -Clear. Renew loud- 
speaker grids with Krylon Colors. 

NEW KRYLON DULLING SPRAY ENDS GLARE IN T -Y STUDIO 

New Krylon Di I.I.ING SPRAY kills glare and reflections from 
objects in T -V studio sets. Covers in seconds with fine 
dull spray that subdues bothersome highlights, 
simplifies lighting and arranging problems. 
Easily removed by simply wiping. 
Krylon Crystal -Clear, and Dulling Spray are 
available in 12 -oz. Spra -tainers. 13 Lustrous Colors 
available in 6 -oz. and 12 -oz. Spra- tainers. 
Order from your T -V Parts Jobber today! 

K RYLON, INC., 2038 Washington Ave., Philadelphia 46, Pa. 

30 

(9Y101r 

manager of Standard Piezo Company 
with headquarters at the company's 
main plant in Carlisle, Pa. . . . KEETON 
ARNETT has been elected vice- president- 
administration for Allen B. Du Mont 
Laboratories, Inc. He has been general 
assistant to the president since 1951 

Chicago Molded Products Corpora- 
tion has elected EDWARD F. BACHNEII, 
SR. to the post of chairman of the board 
and elevated MARCEL F. BACNNER, for- 
merly vice -president and treasurer. to 
the presidency . . . LOWEN H. JORDAN 
has been appointed director of sales for 
Jaunes B. Lansing Sound. Inc. of Los 
Angeles ... GEORGE BRODLEY has been 
named merchandising assistant for Sgl- 
ranitt's radio tube and television picture 
tube divisions . The Goldak Com- 
pany of Glendale. California has ap- 
pointed EDWIN M. KAUFMAN chief engi- 
neer in charge of research and produc- 
tion. 

LESLIE A. JOHNSON lias been appointed 
Mice- president of Llurilcll- Dubilier Elec- 

tric Corporation by 
the board of direc- 
tors of that com- 
pany. 

He has been as- 
sociated with the 
company since 1939. 
Prior to that date 
he was employed by 
Rohm und Haas 

Chemical Company of Philadelphia fol- 
lowing his graduation from M.I.T. in 
1937. 

Mr. Johnson has served in the South 
Plainfield, New Bedford, and Worcester 
plants of the company and is now man- 
ager of the new Sanford, N.C. plant, a 
post he will continue to fill. 

NATIONAL UNION RADIO CORP. has 
announced an official name change to 
NATIONAL UNION ELECTRIC COMPANY 
to more nearly reflect the expanded 
activity of the company . . . EECO 
PRODUCTION COMPANY, a wholly - 
owned subsidiary of ELECTRONIC EN- 

GINEERING COMPANY OF CALIFORNIA, 
has been incorporated to manufacture 
plug -in electronic circuits and other 
products for the industry. It was for- 
merly a division of the parent company 

. STANLEY WEBSTER LABORATOR- 
IES, INC. has been incorporated in Illi- 
nois to manufacture speech and hear- 
ing aid devices and a full line of tran- 
sistor products. The plant is located in 
the Elmhurst, Illinois area with exec- 
utive offices at 229 E. Oneida Ave. in 
that city . . . COOK ELECTRIC COM- 
PANY of Chicago has organized the 
PLYMOLD division with engineering 
offices and plant at 3415 Belmont Ave- 
nue, Chicago 18 . . . RADIO RECEPTOR 

CO., INC. has changed the name of its 
Seletron & Germanium Division to 
.nii- Conductor Division ... Option to 

¡Hire POTTER & BRUMFIELD MANU- 
FACTURING COMPANY, INC. of Prince- 
ton. Ind. has been exercised by AMERI- 
CAN MACHINE & FOUNDRY COMPANY. 
No management changes are contem- 
plated for the subsidiary . . . MONSON 

(Continued on page 184) 

RADIO & TELEVISION HEWS 
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JFD ADVANCED ENGINEERING CREATES A RADICALLY NEW ANTENNA! 

delivers highest gain! 

outstanding front to back ratio! 

sharpest picture clarity! 

greatest fidelity color reception! 

finest snow -free, trouble -free 
performance! 

IT ALL ADDS UP TO A NEW HIGH IN S /MATING 

*The S'N Figure of 
Merit sums up the 

major individual 
characteristics of n 

antenna in one 
concise value. 

Write for S/N 
Figure of Merit 

engineering folder 
No. 299 for 

complete derails. 

ANTENNA 

' . A 

%o0 

ái 

ANTENNA 

i 

B 

' 

ANTENNA 

I. 

C 

43.1531 31.8531 38.531 

The Microwave Helix design delivers record -shattering poweli 
signal magnitude on all channels with the least possible amplifies 

Only the Jet -Helix has been exhaustively pre- tested in the fier 

Only the JFD Jet -Helix comes to you backed by the greatest 
in antenna history -literally pre -selling the Jet -Helix for you! 

Yes, compare its Alcoa Aluminum construction, compare its pr 
compare the JFD Jet -Helix by any standards known -and you 
New Star of Antennas -the JFD Jet- Helixl 

THE JET -HELIX IS THE ONE ANTENNA T 

ALL OTHERS IN FRINGE AREAS ON Bq' 

60 06 rarM,:M" ' 

td performance- highest 
oise! 

by JFD engineers! 

tsumer advertising support 

ssembled convenience - 
it agree -here is the 

OUTPERFORMS 

VHF -UHF 

MODEL SAYS LIST 

JET 913 sINDLE $2550 

JET 913 S STACKED $5250 

JET 913 S -5 
HALF 

STACKEDE $5500 
DO NOT CONFUSE WITH 
OTHER SIMILAR ARRAYS! 

THIS ANTENNA IS RADICALLY NEW! 

Ìt 
16,4111111 

JFD MFG. CO., INC. 
BROOKLYN 4, NEW YORK 

INTERNATIONAL DIVISION 

15 MOORE STRUT NEW YORK CITY 
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'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 terns 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 he no antenna 

replacement when they convert to color can he 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. 

usfiest! 

db 

chart showing tr0.06 db variation 0-:r. 
,'.on band for INLINE. Channel 3 

Gain variation over the color modulation 
VHF channel should not exceed '-.75 db; 
table gives figures for the INLINE on all 

r color riodu- 

band for each 
the following 
channels. 

Channel 
Gain 

Variation .db Channel 
Gain 

Variation 'db 

2 -.0.40 g ±o.os 
3 -T-0.06 9 -.-0.04 
4 +-0.12 10 0.03 
5 w--0.27 11 =0.20 
6 +0.20 12 +0.30 
7 -.0.20 13 

AMERICAN PHENOLIC CORPORATION c ,. a,. 50, in,,r,,. 
Ir r'-,a,d,: AMPHENOL CANADA LIMITED 
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ADVANCE! Raise your earning power -learn 
RADIO- TELEVISION - ELECTRONICS 
by SHOP- METHOD 
HOME TRAINING 

GOOD JOBS AWAIT THE 
TRAINED RADIO -TV TECHNICIAN 

There is a place for you in the great Radio- Television- 
Electronics industry when you are trained as National 
Schools will train you at home! 

Trained technicians are in growing demand at good pay -in manufacturing, broadcasting, television, communica- 
tions, radar, research laboratories, home Radio -TV service, 
and other branches of the field. National Schools Master 
Shop- Method Home Training, with newly added lessons 
and equipment, trains you in your spare time, right in 
your own home, for these fascinating opportunities. 
OUR METHOD IS PROVED BY THE SUCCESS OF 
NATIONAL SCHOOLS TRAINED MEN, ALL OVER 
THE WORLD, SINCE 1905. 

EARN WHILE YOU LEARN 
Many National students pay for all or part of their train- 
ing with spare time earnings. We'll show you how you can 
do the same! Early in your training, you receive "Spare - 
time Work" Lessons which will enable you to earn extra 
money servicing neighbors' and friends' Radio and Tele- 
vision receivers, appliances, etc. 

PHASES: 

ASTER ALG t Mostet 
Shop-Method 
Training fPrat- 

on Established School 

l.\11, 
tical Resident raining 

/l GJ41, with itosl 50 Years 
of 

l en. 
:. I. ries, Studios -- l Ambitious 

M 
t 

Shops. 
Laboratories, in S % loot 

Successful 
National 

V'. Ono 

You also 
receive this 
Multitester 

Signal Generator 

T. R. F. Receiver 

Audio Oscillator 

National Schools Training is All- Embracing 
National Schools prepares you for your choice of many 
job opportunities. Thousands of home, portable, and auto 
radios are being sold daily -more than ever before. Tele- 
vision is sweeping the country, too. Co -axial cables are 
now bringing Television to more cities, towns, and farms 
every day! National Schools' complete training program 
qualifies you in all fields. Read this partial list of opportu- 
nities for trained technicians: 

Business of Your Own Broadcasting 
Radio Manufacturing, Sales, Service Telecasting 
Television Manufacturing, Sales, Service 
Laboratories: Installation, Maintenance of Electronic Equipment 
Electrolysis, Call Systems 
Garages: Auto Radio Sales, Service 
Sound Systems and Telephone Companies, Engineering Firms 
Theatre Sound Systems, Police Radio 
And scores of other good jobs in many related fields. 

TELEVISION TRAINING 
You get a complete 
series of up- to -the- 
minute lessons cov- 
ering all phases of re- 
pairing, servicing and 
construction. The same 
lesson texts used byresi- 
dent students in our 
modern and complete Television broadcast studios, lab- 
oratories and classrooms! 

FREE! RADIO -TV BOOK 
AND SAMPLE LESSON ! 
Send today for 
National Schools' new, 

illustrated Book of Oppor- 
tunity in Radio- Television- 

Electronics, and an actual 
Sample Lesson. No cost - 

no obligation. Use the 
coupon now -we'll 

answer by return 
airmail. 

Superheterodyne Receiver 

LEARN BY DOING 
You receive and keep all the 
modern equipment shown 
above, including tubes and 
valuable, professional qual- 
ity Multitester. No extra 
charges. 

APPROVED FOR 
VETERANS 

AND 
NON -VETERANS 

Check coupon below 

Both 
Resident and 
Home Study 
Courses Offered! 

NATIONAL SCHOOLS 
LOS ANGELES 37, CALIFORNIA ESTABLISHED 1905 
IN CANADA :811 W. HASTINGS STREET, VANCOUVER. B.C. 

October. 1954 

(mail in envelope or paste on postal card) 
NATIONAL SCHOOLS, Dept. RH -104 

4000 S. Figueroa Street 323 West Polk Street 
Los Angeles 37, Calif. or 

Chicago 7, Ill. 
Send FREE Radio -TV Electronics book and FREE sample 

lesson. No obligation, no salesman will call. 

NAME BIRTHDAY 19 

ADDRESS 

CITY ZONE STATE 
Check here if interested in Resident School Training at Los Angeles. 

VETERANS: Give Date of Discharge 
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C -C Ti1NER- XLEEN'R For every Stand - 
ard Co:I tuner. Cleans both sta- 
tionary and rotary contacts at every 
twist of the channel selector. Easy 
to install, means extra profit, better 
reception. 
No. 9132 Net $1.00 

THERE 

GOES 
NOISE! 

G -C SPRA -KLEEN The original power 
spray electrical contact cleaner and 
lubricant. Eliminates noises in TV 

tuners, contacts, controls, relays and 
switches. No waste, no need to 
remove parts. 
No. 8666 6 oz. con Net $1.00 
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G -C PORTABLE WIRE REEL New, con- 
venient way to handle wire coiled 
on spools. Just slip spool onto reel 
and pull out what you need. No 
more twisted or tangled wire when 
you go out on a job! 
No. 9111 Net $2.40 

C -C SPEEDEX WIRE STRIPPERS New 
automatic "766" series has delayed 
return action to prevent crushing of 
fine stranded wires. Easy to use, 
with easy -grip handles for easy 
operation. Interchangeable blades. 
Specify wire size. 
Series 766 (12 models)....Net 54.95 

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

SËRVICE AIDS 
AT LEADING PARTS DISTRIBUTORS EVERYWHERE 

C -C DELUXE ALIGNMENT TOOL KIT 

Handy roll type case with 16 most - 

used tools. Tool tips are extra thin, 
of best grade hardened spring steel 
for long useful service. Value of 
tools sold separately $15.00. 
No. 8280 Net $7.74 

C -C GENERAL SKRATCH STIK Easy to 
use, in handy carry -with -you case. 

Removes scratches on walnut, ma- 

hogany, oak -all shades and colors. 
Avoid embarrassment on the job 
. . wipe Skratch Stik on that 
accidental scratch! 
No. 909 Net $0.30 

G -C "TUX" TOOL KIT Made of re- 
markable new "Alothon" polyeth 
lene. Flexible, tough, will not lose 
shape. Keep your tools with you, 
your tape on a chain. Lightweight. 
No. 8943 Net $2.37 

G -C COMBINATION LEAD -IN TUBE ANO LIGHTNING ARRESTOR 

Simplest feed thru idea you ever saw. Drill ?:" 

hole, any wall up to 16" and insert. Arrestor on 

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

No. 8641 Net $2.37 

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

G -C ILLUMINATED INSPECTION MIRROR 

Penlight batteries make this tool 
independent of cords or connections. 
Adjustable 1" hinged mirror mounted 
to 6" transparent lucite rod. No 
shock. On -off switch. Length 121/4". 

Bulb, less batteries. 
No. 8725 Net $1.95 

FREE Your copy of the big, illustrated 

G.0 catalog. Send postcard today! 
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Home Study Courses in 

TELE VIS . ION SERVICING 
offered by 

RCA INSTITUTES 
Study Television Servicing -from the very source of the latest, up -to- 
the- minute TV and Color TV developments. Train under the direction 
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 "how" 
of servicing television receivers. 

FIRST HOME STUDY COURSE 

IN COLOR TV SERVICING 

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 thecry 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 
offered 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 

Moil coupon in envelope or paste on 
postal card. Check course you are inter- 
ested in. We will send you a booklet that 
gives you complete information. No sales- 
man will call. 

® 

1 

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. 

RCA INSTITUTES, INC. 
A SERVICE Of RADIO CORPORATION of AMER /CA 

3.50 WEST FOURTH STREET, NEW YORK 14, N.): 

MAIL COUPON NOW 

RCA INSTITUTES, INC. 
Home Study Dept. RN -1054 
350 West Fourth Street, New York 14, N. Y. 
Without obligation on my part, please send me 
copy of booklet on: 
1 Home Study Course in TF:LF'CISION .S :RvlcING. 

Home Study Coure in Cot uE TV SERVICING. 

Name 

Address 

City lone Gt3te 

(Please print) 
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VC!. be 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 

sgpeAK ATY- 2 

AMERICA'S 
TV 

MOST WANTED 

ANTENNA 

wins in every case! 
FAR REACHING Reception! 

New MOLDED, RIBBED 
INSULATOR for low water 
absorption! 
New RIGID Construction to 
withstand gale -force winds! 
EASY Installation! 
LESS DEPTH on mast! 

Best by Color -Testl 
Super Katy has been proved 
the best antenna for fine color 
reception by actual field tests. 

Every Super Katy installed 
will bring NEW SALES! 

"THE BEST SET IS ONLY AS 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 

DELHI METAL PRODUCTS, LTD., DELHI, ONTARIO 

KAY - TOWNES 
ANTENNA CO. 
ROME GEORGI 

a 
de BIG-JACK 
thw,4&66tcraf.,,,t 
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CREI prepares you 

quickly for success in 

The future is in your hands! 
The signs are plain as to the future of the trained men in the electronics 
industry. It is a tremendous industry, and -at the present time there are more 
jobs than there are trained men to fill them. But -when there's a choice between 
a trained and untrained applicant, the trained man will get the job. Your 
biggest problem is to decide on -and begin the best possible training program. 

CREI Home Study .. . 

The Quick Way to Get There. 

Since 1927, CREI has given thousands 
of ambitious young men the technical 
knowledge that leads to more money and 
security. The time- tested CREI procedure 
can help you, too -if you really want to 
be helped. CREI lessons are prepared by 
experts in easy -to- understand form. There 
is a course of instruction geared to the 
field in which you want to specialize. You 
study at your convenience, at your rate of 
speed. Your CREI instructors guide you 
carefully through the material, and grade 
your written work personally (not by 
machine). 

Industry Recognizes 

CREI Training. 

CREI courses are prepared, and 
taught with an eye to the needs and de- 
mands of industry, so your CREI diploma 
can open many doors for you. Countless 
CREI graduates now enjoy important, 

good -paying positions with America's 
most important companies. Many famous 
organizations have arranged CREI group 
training for their radio- electronics -tele- 
vision personnel. To name a few: All 
America Cables and Radio, Inc.; 
Canadian Aviation Electronics, Ltd.; 
Canadian Broadcasting Co rporation; 
Columbia Broadcasting System; Canadian 
Marconi Company; Hoffman Radio Cor- 
poration; Machlett Laboratories; Glenn 
L. Martin Company; Magnavox Com- 
pany; Pan American Airways, Atlantic 
Division; Radio Corporation of America, 
RCA Victor Division; Technical Ap- 
pliance Corporation; Trans -Canada Air 
Lines; United Air Lines. Their choice for 
training of their own personnel is a good 
cue for your choice of a school. 

p Benefits Felt 

Right Away. 

Almost immediately, you feel the 
benefits of CREI training. Your em- 
ployer, when informed of your step to- 
ward advancement (only at your request), 
is certain to take new interest in you and 
in your future. What you learn in CREI 
Home Study can start helping you do a 
better job immediately. 

CAPITOL RADIO 
ENGINEERING INSTITUTE 

Accredited Technical Institute Curricula Founded in 1927 

3224 16th Street, N.W. Washington 10, D.C. 

October. 1954 

BROADCASTING 

TELEVISION 

MANUFACTURING 

Il COMMUNICATIONS 

SERVICING 

II AERONAUTICAL 

ELECTRONICS 

CREI also offers 

Resident Instruction 
at the same high technical level - 

day or night, in Washington. D. C. New 
classes start once a month. If this instruc- 
tion meets your requirements, check the 
coupon for Residence School catalog. 

INFORMATION FOR VETERANS 
If you were discharged after June 27, 1950 -let the 
new G. I. Bill of Rights help you obtain resident 
instruction. Check the coupon for full information. 

Get this fact- packed booklet 

today. It's free. 
Called "Your Future in the New 

World of Electronics," this free illustrated 
booklet gives you the latest picture of the 
growth and future of the gigantic elec- 
tronics world. It includes a complete out- 
line of the courses CREI offers (except 
Television and FM Servicing) together with 
all the facts you need to judge and com- 
pare. Take 2 minutes to send for this book- 
let right now. We'll promptly send your 
copy. The rest - your 
future - is up to you. 

MAIL COUPON TODAY 

CAPITOL RADIO ENGINEERING INSTITUTE 
Dept. 1110A, 3224 16th St., N.W., Washington 10, D. C. 

Send booklet "Your Future in the New World of Electronics" and course outline. 

CHECK Practical Television Engineering 
FIELD OF Broadcast Radio Engineering AM, FM, TVt 
GREATEST Practical Radio Engineering C Aeronautcal Radio 
INTEREST TV. FM 8 Advanced AM Servicing Engineering 
Name 

Street 

City Zone State 
Check-0 Residence School Veteran 

J 
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NOW...2 SENSATIONAL 

EICO SCOPE VALUES! 
NEW AMAZING FEATURE PACKED 

7" PUSH -PULL OSCILLOSCOPE 

Only EICO Has All These Features 
VERTICAL FRED. RESPONSE: 
flat -- 2 db 10 cps - 1 mc 
VERTICAL SENS.: .01 volts 
rms /inch 
NOR. FRED. RESP.: flat ± 0 db 
10 cps - 200 kc, -4 db at 500 kc 

NOR. SENS.: .3 volts rms /inch 
SWEEP RANGE: 15 cpsI00 kc 

3STEP FRED,- 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 L H TRACE EXPANSION R 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 VTVM KIT $25.95 WIRED $39 

AC; DCvolts:0-5,10.100. 
500, 1000 (30 kv with 
HVP probe) 
Res.: 0.2 ohms -1000 
megs, 5 ranges 
DC input R: 25 megs 
4!2" meter in can't burn 
out circuit 
1X mull. resistors 

HIGH VOLTAGE PROBE $4.95 

Extends range of VTVMs & 
voltmeters to 30 kv. --,. 
630K CATHODE RAY TUBE CHECKER 

KIT 517.95 WIRED 524.95 

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. I 

MODEL 470K 
KIT $79.95. WIRED $129.50. 

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

Wired, $79.95. KIT, $44.95. 
PUSH-PULL V g H amplifiers. Sens: 0.5 -.1 rms v /in. Useful to 2.5 mc. 

SWEEP. 15 cps -76 kc. l -anis intensity modulation. Dual trace positioning controls. 

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

Sq. wave output at power -tine 
freq. with fullscale readings of 

1, 1, 10 or 100 V. peaktopeak 
Accuracy = 5% of lull -scale 

On each range. 

6V L 12V BATTERY ELIMINATOR KIT 
1050K KIT 529.55. WIRED $38.9.. 

DC c,:tout 0.8 V or 046 V. 

Cort,nuous 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 voit -eter L Am. 
me:. 

Ilium. gear -driven I 
"Speed Rollchart." 

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

Tests all conven 
tional & TV tubes. 

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

NOW ONLY tE Ó KITS 

& WIRED INSTRUMENTS Gives You 

LIFETIME SERVICE & 
CALIBRATION GUARANTEE* 

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

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

360K SWEEP GEN. KIT $34.95. WIRED $49.95. 

Continuous cover- 
age of all TV L FM 
fregs. from 500 kc to 
228 inc. 

Sweep width ear. 
iable 0 -30 mc. 

Crystal marker 
oscillator, variable 
amplitude. 

214K VTVM KIT $34.95. WIRED $54.95. 

Large 71 ', meter 

Large 71 /i meter, 
can't burn out circuit. 

AC DC volts: 0 -5, 10, 

100. 500, 1000 30 KV 
with NV Probe 

5 ohms ranges from 
2 ohm to 1000 megs. 

DC input R :25 megs. 

1 ":, mull. resistors. 

9508 -K R -C BRIDGE & R -C -L COMP. KIT 519.95. 
WIRED 529.95. 

Measures & tests all 
resistors; .5 ohm to 500 
megohms. 

Every type condeo 
ser, 10 mmf to 5000 mid. 

0.500 DC voltage 
source for capacitor 
leakage testing. 

352K BAR GENERATOR 
KIT $14.95 WIRED 519.95 

Reliable. accurale,port 
able. easy-to-use. 

Operates on channels 2 -6. 
16-2.1 vert. bars to check H 

linearity 13 -22 hoc. bars to 
check V linearity. 

Shows pic size g V g H 

sync circuit stability. 
Entirely independent of 

station-sent signals. 

Prices 5% higher ou west Corn. Specifications 
ro4 prim subject to champs without potin. 

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

l_- 

Ai 

with DUAL -PURPOSE AC DC unL "Irzobe 

KIT $29.95 WIRED 549.95 

Measures directly p -p voltage of complex and 

sine waves: 0.4, 14, 42, 140, 420, 1400. 4200 V. 

DC RMS sine voltage range 0 -1.5. 5. 1 . n550, 

150, 500, 1500 v. Ohms. megs. 
with- 

out 
ranges onfrom every 

cabinet 

11Zeroolicenter 
Freq. 

cul removing 
Rasp. 30 cps -3mc. 1,,r; precision ceramic multi- 

pliers. Exceptional stability and accuracy. Com- 

pact, portable i8',x5x5' . smart. rugged. 

NEW! UNI -PROBE! Terrific time -saver! On'y 1 probe 

for all functions -a ha;t -turn 
OHpe 

tip selects DC 

(Pat. Pend.) Of AC (Peak -to -Peak or RMS)/ MS 

249 K PEAK -to -PEAK VTVM METER KIT $39.95 WIRED 

944 K FLYBACK TRANSFORMER AND YOKE TESTER 

Kit $23.95 Wired $34.95 

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 

41," meter, 3 colored scales. Compact, portable 

(8 : X 5 x $), smart, rugged. 

488K ELECTRONIC SWITCH 
WIRED 53595 

1111K DECADE RESISTANCE BOX KIT 519.95 WIRED s2495 

11831( DECADE CONDENSER BOX KIT SI4.95. WIRED $19.95 

Covers range of 75 
kc to 150 mc. 

7 calibrated scales: 
accuracy better than 
1%. 

Bandspread vernier 
tuning. 

4 -step RF shielded 
output multiplier: con- 
stant 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 
direct -reading 
ranges. 

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

Cathode follower 
output circuit. 

536K MULTIME'ER KIT 512.90.WIRED $14.90. 

526K MULTIMETF.R KIT $13.90. WIRED $15.90. 

1000 D /V; 11 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. 

Write NOW for FREE lotest Catalog R -10 

565K MULTIMETER KIT $24.95 WIRED $29.95. 

- SSSK MULTIMETER KIT $29.95 á. WIRED $34.95. 
Iík4 precision reslstorss 

20,000 WV; 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 SIG. TRACER KIT $19.95. 
WIRED $29.95. 

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

Germanium crystal 
diode probe responsive 
to over 200 mc. 

Integral test speaker. 

1 320K SIG. GEN 

1 

1 

KIT 519.95. WIRED $29.95. 

4-- 
- 
Y:Or' 

Vernier tuning con 
feuler. 

Stable Hartley RF ose., 
range 150 kc to 34 me, 

calibrated harmonics to 
102 mc. 

Pure or modulated RF. 
R Colpitls oscillator 400 cps 
sine outputs. 

322K SIG. GEN. KIT $23.95. WIRED $34.95. 
(As above, plus individual calibration of its 

5 bands.) 

s 

Seperate Assembly 8 Operating Manuals supplied with each EICO KIT! 

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

SAVE OVER 50%! See the fomóus'EICO line TODAY, at your local jobber. 

CO., Inc., 84 5 eet, roo I 11, N. Y. 
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MOBILE COMMUNICATIONS CENTER 

PROVIDES EMERGENCY SERVICE 
By FRED C. McKAY, W5t1M 

Chief Radio Engineer 
Mississippi Highway Safety Patrol 

MERGENCY OMINU ICATI4_ NS CEN 
MISSISSIPPI luv ; : :, 

Emergency unit set up for full operation. 
Equipment on table is powered by 110 
volts a.c. from gasoline- driven generator in 
trailer. The various antennas are mounted 
on the truck and can be used singly or all 
together, as required by the bands covered. 

ALL departments which operate radio 
communications networks extend- 
ing over a wide area such as a 

state, have need, at times, for a mobile 
base station which can act, in time 
of disaster or other emergency, as a 
temporary net control station. This 
is nothing new for the Mississippi 
Highway Safety Patrol and Civil De- 
fense Council, as we have had in serv- 
ice for several years such a station, 
mounted in a small house trailer. 

During several disasters in the past 
years. such as the Gulf Coast hurri- 
cane in 1947, the severe ice storm in 
1951, and most recently the tornado at 
Vicksburg in December 1953, we have 
seen the need for, not only the estab- 
lishment of efficient and reliable radio 
communications from such disaster 
scenes. but also the urgent need for 
coordination of communication among 
various agencies involved in this work. 
It was with the two above purposes in 
mind that the Communications De- 
partment of the Mississippi Highway 
Safety Patrol set out, in the fall of 
1953, to construct and equip such a 
%chicle as is shown here, with the as- 
sistance of the Federal Civil Defense 
Administration. 

As our basic radio network consists 
of nine (9) base stations of 3000 watts' 
output each, located approximately 100 
miles apart throughout the state, all of 
%vhich are equipped with automatic 
stand -by electric generating equipment 
both at transmitter sites and control 
points, most emergencies of a lesser 
nature than the three referred to 
above can be handled satisfactorily 
with existing base station facilities. 
but in any such disaster as the Vicks- 
burg tornado, more elaborate means 
must be available to handle the com- 
munications necessary thereto. It was 
with this in mind that this communi- 
cations unit was actually constructed. 

Since the need for communications 

October. 1954 

Of interest to all readers is this description of a highly 

efficient and well designed disaster communications unit. 

from disaster scenes is urgent imme- 
diately after the disaster occurs, we 
considered it mandatory that any such 
mobile unit should be capable of 
traveling at 60 miles an hour, or bet- 
ter if necessary, in order to reach such 
point in a minimum of time. There- 
fore. the unit is completely self con- 
tained, that is, all radio, public ad- 
dress, and power generating equipment 
is built in, and can be used in motion, 
except, of course, the antennas which 
lie on top of the vehicle and must be 

raised, of course, for normal coverage. 
Equipment contained in the Center 

consists of (1) a 250 -watt base station 
type transmitter connected to a 35- 
foot triangular steel tower which is 
mounted at the front center of the top 
platform, to give an antenna height 
of 48 feet above ground when erect- 
ed; this transmitter serves as the 
movable base station on the Highway 
Patrol network: (2) a 60 -watt mobile 
unit on the Highway Patrol network 
for use in transit; (3) an amateur 

View from behind the driver's seat showing control unit and operating position in cab 
for the 250 -watt base station transmitter on Highway Patrol frequency of 42.02 mc. 

39 
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Three of the six bunks comprising the sleep- 
ing quarters in Center. They are removable 
and can do emergency duty as stretcher units. 

transmitter, Johnson- Viking 2 (CD), 
and a receiver type NC -125 (National); 
(4) a 60 -watt station type transmitter - 
receiver combination in the 30 -40 mc. 
band (with approximately 25 crystals) 
for operation on any existing network 
in the state within this band; (5) a 
60 -watt station type transmitter -re- 
ceiver in the 90 -50 mc. band (with ap- 
proximately 25 crystals) for the same 
purpose; (6) two transmitter -receiver 
combinations within the 150 -170 mc. 
band, also with a library of approxi- 
mately 25 crystals each to enable com- 
munications to be established with 
any existing network in the state in 
that frequency range. This provides 
a total of 7 transmitter- receiver com- 
binations which can simultaneously be 
operated at a disaster scene, enough 
to serve the purpose adequately in any 
natural disaster. 

The equipment is powered by a 10,- 
000 watt, 110 volt a.c. gasoline- driven 
generator mounted in the rear of the 
vehicle, which can be controlled from 
the driver's position. In addition to 
this unit, a battery- charging type 
gasoline generator is also mounted 
near the large unit for use on extenled 
operations wherein mobile operators 
have difficulty with automobile bat- 
teries due to excessive radio usage. 

For public address work, the unit 
is equipped with a 35 -watt amplifier 
and an omni -directional loudspeaker 
system consisting of four speakers 
rated at 15 watts each. Provisions have 

Floor plan of the Mississippi Emergency 
Communications Center. Lights Ll, L2, 1.3. 

1.4, L5. 1.6. and L7 are 110 volt a.c. and 
are controlled with a local switch. Ll is in 
the cab ceiling. The others are attached to 

the bottom of cabinets over the desk in 
each booth. Lights CL1, CL2, CL3. CL4, and 
CL5 are in ceiling and are controlled by 
wall switches. Each light has one 110 volt 
a.c. bulb and one 12 volt d.c. bulb. Fans 
Fl, F2, and F3 are in the ceiling and are 
110 volt a.c.-operated. They are controlled 
by wall switches. Outlets 01 through 019 
are 110 volt a.c. One 12 volt d.c. outlet (not 
shown) is located beneath main switches, 
etc. in generator room. The 110 volt a.c. 
10 kilowatt motor generator may be start- 
ed from the cab or the generator room. 
Switches Si. S2, and S3 are above the bus. 
type doors. Door on each side of the cab. 

The amateur radio position in the emer- 
gency communications center. It is parti- 
tioned off, as are all positions, for privacy. 

been made for operating the amplifier 
from two positions within the unit as 
conditions dictate. 

Upon arrival at a disaster scene, two 
men can erect all antennas on the 
vehicle in less than 3 minutes, because 
of special hinged base and side braces. 

The interior of the vehicle is finished 
throughout in Masonite benelex and 
leatherwood and heavy drapes are pro- 
vided across each "booth" or operat- 
ing position for the purpose of sound 
isolation. Booths are partitioned from 
ceiling to floor by means of ',s inch 
sheets of benelex to assist in this con- 
nection. Each booth is equipped with 
a small air vent which works in con- 
nection with three ceiling exhaust fans 
to provide air circulation in the ope- 
rating positions and elsewhere. Exter- 
ior colors are yellow, trimmed in 
black; antenna masts are orange and 
white. 

The outside dimensions of the vehi- 
cle are approximately 35 -feet long, 
124-feet high, and 8 -feet wide, and it 
can operate at any given location for 
periods exceeding 48 hours without the 
necessity of refueling the power gen- 
erator units, as a fuel line switching 
arrangement is incorporated wherein 
either the bus motor or the power 
units may consume all the gasoline 
available (80 gallons), depending upon 
which is needed. 

The existing agencies within the 
state with which this unit will be 
capable of communicating include 
Police, Forestry (State and Federal), 
Power, Petroleum, Forest Products. 
Taxi, Railroad, Special Emergency and 
Special Industrial stations and mobile 
units, in the FM bands, as well as 
amateur, CAP and others on AM and 
CW. 

It is not the intention of this De- 
partment to operate the other equip- 
ment in this vehicle, rather, a more 
workable plan seems to be that once 
the unit has arrived upon the disaster 
scene, communications will immediate- 
ly be established on the State Patrol 
network. Soon thereafter, since all 
data as to frequencies and locations 
of base stations throughout the state, 
as well as crystals for those frequen- 
cies are located in the vehicle, the 
process of changing frequency of the 
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Engineering staff of the Mississippi Department of Public Safety's Communications Division. From left to right are: F. C. McKay 
(the author), J. T. Payne, and W. A. Massey. Jr. with their radio. equipped patrol vehicles. These station wagons serve as 
highly mobile adjuncts to the larger "Communications Center." They are tied in by means of one of the Center's transmitters. 

four other FM transmitters to that of 
existing nearby networks will be un- 
dertaken. Upon completion of this, or 
before, an operator from the partic- 
ular netork will be assigned by his de- 
partment to duty in this unit and will 
remain there until properly relieved. 
This method will afford a maximum of 
efficiency throughout, and will serve 
the purpose, as far as the director of 
the disaster or rescue operation is con- 
cerned, of having within a small "head- 
quarters" a means of obtaining much 
information from all these various 
operators as to needed equipment or 
services, extent of damages, or any 
other information vital to the efficient 
handling of such an operation. 

The cost of this vehicle was upward 
of $35,000, and required about 5000 
manhours to equip and finish the in- 
terior. It stands as "a monument to 
cooperation," so to speak, as much 
of the labor and materials was donated 
by interested citizens who, as we, 
could realize its potential benefits to 
the people of this state. 

One of the Center's four 60 -watt transmit- 
ters. The top unit is for operation in the 
152 -170 mc. band. Note crystal holders 
mounted on narrow panel separating trans- 
mitter and receiver portions. This cabinet 
rests on a second transmitter rack which 
houses a unit for operation in the 30 -50 
mc. band. It also boasts a complete set of 
plug -in crystals which permit operation at 
any one of approximately 25 frequencies. 

H 

.- 
..,. 

Typical "booth" or control point for one of the FM transmitters in the Center. 

(AUTHOR'S NOTE : The present elaborate 
8yst ern of this gras n ixa l inn has been tiue 
largely to the excellent leadership and co- 
operation of Col. 7'. R. It irrlsu n g and Chief 
L. C. Hicks. Credit is also dire to the thirlg 
operators and the three engineers of the 
Coni nr fur iea t ions 1)epn rtvruvn who keep the 

Payne, McKay, and Massey refer to the 
map showing the base stations in the state 
with which the Communications Center is 
equipped to establish contact. Map (right) 
shows the location of the nine base stations 
of the Highway Safety Patrol and its mo- 
bile units plus the out -of -state police sta- 
tions and 30 city police stations with which 
the Center maintains a 24 -hr. contact. Lines 
connecting stations indicate the routing. 

IIGHWAY 
ON 

I 
SAFETY PATROL 

t 

ovine- station network of 3000 -watt transmit- 
ters operating ii -h run's -a -dug to serre ap- 
proximately t00 mobile units. When disaster 
strikes. a tenth station, [the Communica- 
tions ('enter] can be rapidly dispatched ro 
the scene to serre the mobile unit and tar 
others if needed.)0_ 

Generator compartment of Center. Unit in 
center is the 10 -kw.. 110 volt a.c. air -cooled 
generator. Unit at right is 6 -12 volt d.c. 
generator. Upper right is the 12- circuit 
breaker box, main switch, the 12 -volt 
lighting switch, and the meter panel con- 
taining an a.c. voltmeter, a.c. ammeter, 
d.c. voltmeter. frequency meter, and run- 
ning time meter for power unit. Exten- 
sion trouble lights are shown at right. 
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Over -all view of low -pow- 
ered amplifier for chil- 
dren. It can be installed 
in record player cabinet. 

SOONER or later, the question of 
building an amplifier for a child's 
record player is bound to come up 

if there are any children in the family. 
This can be an extremely rewarding 
piece of construction, first because it 
helps develop his appreciation of mu- 
sic, second because it gives him some- 
thing of his own. and third because if 
Junior plays his train records through 
a wide -open Williamson at 5:00 a.m. 
just once more, his little caboose is 
going to be redder than anything east 
of the Atcheson, Topeka and Santa Fe. 

Designing this type of amplifier is 
productive of a different set of prob- 
lems from those encountered when 
designing equipment for adult use. 

For example, a child's hearing is us- 
ually much more acute than that of an 
adult. Distortion components which 
would not be heard by an older person 
will be clearly apparent to a child. 
Since his earliest intensive acquaint- 
ance with the world of music will be 
through his record player, it is even 
more important that the amplifier be 
as free as possible from all forms of 
distortion. This distortion -free repro- 
duction is even more essential than a 
wide frequency range, since the child's 
appreciation of music must be allowed 
to expand naturally; this process will 
be aided if he does not have to learn 
the adult skill of Mentally ignoring 
the various forms of noise and distor- 
tion that are present in a well -worn 
record, and which are so noticeable 
when played through a wide -range 
system. 

In addition, the amplifier must be 
completely shockproof, be reasonably 
small, be rugged. be quiet (saves wear 
and tear on adult ears), use conven- 
tional tubes, be inexpensive, and be 
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Construction details on a simple and inexpensive 

unit for children. It is safe and easy to operate. 

completely safe to operate, all at the 
same time. 

The amplifier shown in the illustra- 
tion and in the schematic diagram was 
built to satisfy all these requirements. 

By avoiding the transformerless 
type of power supply, a completely 
shockproof design resulted. Building 
on the smallest chassis available re- 
sulted in an amplifier which could be 
tucked away in one corner of the rec- 
ord player, with plenty of room for 
ventilation, and with no danger of 
burned fingers from hot tubes. 

The equipment was set up for 78 
rpm operation for a number of rea- 
sons. Some decision had to be reached 
on one particular speed, since a multi - 
speed unit would be too complicated 
for a child to operate. The long -play- 
ing records were ruled out since a 
child will almost always prefer having 
a large number of individual records 
to having a smaller number of LP's 
with the same total amount of playing 
time -and he'd probably become bored 
with any one long -playing record be- 
fore it played through and change it 
anyhow. The 45 rpm records were 
found to be too small in size; experi- 
ment with a three -year -old revealed a 
preference for the larger sizes, espe- 
cially when the record material was 
colored. With the 78 rpm children's 
records available in an unbreakable 
form, it was decided to select this 
speed, partly to take advantage of the 
larger, more rugged groove walls of 
the record, in order to hold up to 
rough handling. 

The economic item appears, too. A 
single -speed 78 rpm motor and turn- 
table is more apt to be on hand than 
is its long -playing equivalent, and if 
purchased, can be less expensive. 

The selection of phono pickup is 
closely associated with the selection of 
speed. In this case a crystal pickup 
was used largely because a good 
rugged unit of this type was on hand. 
This is obviously a much more likely 
condition than having an extra mag- 
netic reluctance type on hand. In addi- 
tion, the crystal pickup was found by 
experience to be more rugged under 
rough use. A unit with a permanent 
needle is required, of course, in the 
interests of safety. If the only pickup 
on hand is built for replacement nee- 
dles, it is recommended that some 
sturdy permanent needle be installed 
and fastened in place with a drop of 
cement, shellac, sealing wax, or some 
similar substance. The screw which 
holds the needle in place should be 
similarly secured, or replaced with one 
having a screwdriver head. 

The first two stages of the ampli- 
fier are essentially straightforward, 
and resemble a conventional equalized 
preamplifier, as used with a magnetic 
cartridge. The one -megohm resist- 
ance, R,, across the condenser, C,, in 
the feedback loop of these two stages 
controls the equalization at frequen- 
cies below 100 cycles without introduc- 
ing any significant d.c. unbalance in 
the cathode biasing of the first stage. 

One unusual feature of the first 
stage is the use of a 10,000 ohm load, 
R,, for the crystal pickup. This low 
value makes the crystal operate on the 
velocity- responsive characteristic of a 
magnetic unit rather than on the am- 
plitude- responsive characteristic of a 
crystal unit. This circuit has the 
great advantage of providing sufficient 
electrical damping to the crystal to 
reduce the effective "Q" of the electro- 
mechanical circuit formed by the crys- 
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tal and its associated mechanical and 
electrical network. With the crystal 
operating into a high electrical im- 
pedance. there is no electrical damp- 
ing. and every microscopic irregularity 
in the record groove can set the crystal 
into a lightly damped series of tran- 
sient oscillations near its natural fre- 
quency. But with the crystal operat- 
ing into a low electrical impedance, a 
considerable degree of electrical damp- 
ing is provided, and each irregularity 
in the record groove can no longer 
throw the crystal into a series of oscil- 
lations. This provides a noticeable re- 
duction in the high -frequency record 
noise, at the expense of a lowered out- 
put voltage from the pickup. The value 
of input resistance may be lowered if 
necessary to reduce the maximum out- 
put level from the amplifier. 

In order to keep the distortion to 
the lowest possible figure, a special 
output circuit was required, especially 
in view of the restriction I for purposes 
of simplicity) to a single -ended output 
stage. At the same time, this circuit 
should be simple, foolproof, and com- 
pletely stable under all conditions of 
operation. These requirements were 
all met by an output circuit having 
two feedback loops, one inside the 
other. This circuit is shown in simpli- 
fied form in Fig. 2 and in the complete 
schematic diagram, Fig. 1. 

Before such a two -loop system could 
be properly designed, however, it was 
necessary to reduce the phase shift 
within the circuit to its lowest possible 
value. This was done primarily by (1) 
using tubes having a low plate resist- 
ance, to place the high -frequency 
phase shift beyond the upper limit 
of the audio range, and by (2) elimi- 
nating the conventional cathode -bias- 
ing circuit in the output tube and sup- 
plying its bias directly from the power 
supply, to eliminate the low- frequency 
phase shift in the cathode circuit. 

The first feedback loop is introduced 
by simply returning the plate load 
resistor, R,., of the half- section 6SN7 
to the plate of the 6V6 rather than to 
the plate voltage supply line. This in- 
troduces sufficient feedback on the 6V6 
to improve linearity, without the ad- 
dition of any components in a conven- 
tional feedback circuit. 

The second feedback loop is intro- 
duced by connecting the output volt- 
age of the entire amplifier so that it 
will be in series with the cathode cir- 
cuit of the half- section 6SN7. This 
feedback loop improves the linearity 
of the entire output circuit, as well 
as smoothing out its frequency re- 
sponse. In addition, a lower effective 
output impedance is presented to the 
speaker for greater speaker damping. 
This feedback loop also requires no 
additional components above those re- 
quired for a conventional circuit. 

A number of output transformers of 
differing power capacities were tried 
in this circuit, to find if the circuit 
were critical as regards transformer 
characteristics. In each case, the circuit 
was completely stable, and the Merit 
A -2900 four -watt universal output 
October. 1954 
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RI- 270.000 ohm. V2 W. res. 
Rs, Rs, R, -1 megohm, 1/2 r. res. 
Ra -2700 ohm, 1/2 r. res. 
R;- 100.000 ohm. 1/2 w. res. 
R., R,.- 220.000 ohm- 1 í w. res. 
R..-1 megohm pot (with switch SI) 
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C. -20 µ /d.. 450 v. elec. cond. 
C4 -C; -20/20 µ1d., 450 v. elec.. rond. 
C.-20 µ1d.. 25 v. elec, cond. 
TI- Universal output trans. (Merit 4.2900) 
T2-Power trans. 250.0.250 v. @ 40 me.; S 

@ 2 amps; 6.3 v. e.t. @ 2 amps. 
SI- S.p.s.t switch (on R,.) 
VI -6SL7 tube 
V2-1/2 6SN7 tube 
V,-6V6 tube 
Vs -513'4 tube 

Fig. 1. Schematic of amplifier. Transformer power supply eliminates shock hazards. 

transformer, T,, was finally selected 
as having the best combination of size, 
cost, and performance. Transformer 
connections, as shown in the schematic, 
were found to provide the proper phas- 
ing for the feedback loop. This same 
set of connections was tested on a 
number of different speakers with no 
discernible difference in the reproduc- 
tion, despite the variation in load im- 
pedance from one speaker to another. 

When using other output transform- 
ers, the proper phasing of the outer 
feedback loop can be found by the se- 
quence of (1) returning the 220,000 
ohm plate load resistor. RIB, of the 
half -section 6SN7 to "B+," and then 
(2) interchanging the two primary 
connections (or the two secondary 

BIAS 

OUT 

Fig. 2. Simplified schematic of the output 
circuit with the feedback loops indicated. 

connections) of the output trans - 
(Continued on page 178) 

Underchassis view of amplifier showing how compact construction can be achieved. 

il 
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COMMUNICATION SET -THE EASY WAY 

Front panel view of the author's 
home -built -converter-completer- 

MANY a ham or ould -be ham would 
like to build a communication re- 
ceiver -both to save money and to 

get the experience of working with re- 
ceiving equipment. But one look at the 
job of laying out a suitable coil- switch- 
ing "front end" is enough to scare off 
all but the most hardy. 

Fortunately, there is a ready -made 
solution: any of the several excellent 
"mobile" converters on the market - 
plus an easily -built "converter -com- 
pleter" unit which supplies voltage for 
the converter, and substitutes for the 
usual auto radio in the car. 

The word "substitutes" does not do 
the "converter- completer" justice. Ac- 
tually, since it can be designed for 
communication work, it can and does 
run rings around a car radio. For ex- 
ample, it uses a highly selective i.f. 
system, the kind needed to dig down 
into the muck on the phone bands. And 
it provides other necessities for com- 
munication work; a stand -by switch; a 
way of providing a "beat" for c.w. 
(code) reception: and even a simple 
noise limiter. Yet it is only a little 
more difficult to build than an a.c. -d.c. 
midget radio -and any builder who has 
successfully tackled equipment like an 
a.c. -d.c. set can build it with ease. 

The cost is modest -careful buying 
will keep the total under $25.00. The 
set is worked out in such a way that 
it can be built and aligned without any 
alignment equipment, although admit- 
tedly it is mighty handy to have some. 

When the unit is completed and is 
tied to a good converter, the combina- 
tion provides a double conversion re- 
ceiver which will compare favorably in 
both over -all sensitivity and selectivity 
with sets costing well over $100. 

The "converter- completer" actually 
is a refined a.c. -d.c. superhet which 
tunes the broadcast band -a fact 
which greatly helps in getting it go- 
ing, for signals are readily available. 
It consists of a mixer stage which 
tunes to the output of the converter; 
a high -selectivity i.f. stage which uses 
a rather unique regenerative circuit 

44 

By JAY STANLEY 

A "mobile" converter plus this easy -to build unit gives 

you a good double- conversion receiver at moderate cost. 

(credit goes to W3HTF) to provide 
for c.w. reception; the usual diode de- 
tector, a.v.c., and triode amplifier com- 
bined in one tube; and a power output 
stage. A rectifier completes the tube 
line -up. The unit also has a selenium 
rectifier power supply to furnish volt- 
age for the converter -a supply entire- 
ly separate from the set supply in 
order to keep 117 volts off the con- 
verter chassis -and to avoid disastrous 
voltage "cross- ups." 

In building the "converter -com- 
pleter" unit the first step, of course, is 
to round up the various parts. The 
only parts which are apt to be hard 
to locate are the 175 kc. i.f. transform- 
ers, and since these are of standard 
manufacture, even they should not be 
too tough. Burstein -Applebee Co. of 
Kansas City, Mo., stocks these trans- 
formers and, undoubtedly. any other 
firm which handles the Miller line can 
get them for you. 

The chassis is a standard 2" x 7" x 11" 
unit, which is first drilled and punched 
to allow the layout shown in the photo- 
graphs. The panel is a crackle -finish 
Masonite panel- chosen because it is 
easy to work yet looks like metal. 

Since the frequencies involved are 
fairly low, there is nothing critical 
about the layout -although following 
the photos fairly closely will make for 
easy wiring, as this layout is simple 
and logical. 

Mounting the parts is likewise 
straightforward -in building the set, 
there is some advantage to adding the 
panel after most of the other work is 
done, to avoid having it in the way for 
preliminary checks and to reduce the 
possibility of sticking a finger or screw- 
driver through the speaker cone. If 
this is done you may have to make 
some kind of temporary lash -up to in- 

dude the dial light -and wire across 
the standby switch S,. 

Before you begin wiring, it is very 
important that you read this portion 
of the article carefully -your life may 
be at stake. 

All of the "grounds" indicated in the 
wiring diagram (with certain excep- 
tions noted later) are not made to the 
chassis. The common ground symbols 
simply mean that those portions of the 
circuit connect to the "B minus" -and 
are connected together -which is done 
with a few strategically placed leads. 
This is done to keep the 117 volt line 
off the chassis. 

The chassis ground connections in- 
dicate connection to the chassis. Note 
that this applies to two variable con- 
densers, (C,, CO, the socket for the 
converter plug, condenser Cr, one end 
of L,, and nothing else. 

In wiring a set of this type, two 
techniques can save you a lot of grief 
later -whether you are a beginner or 
an old timer. The first is to lay a 
sheet of vellum over the diagram, and 
scotch tape it down. Then, with a 
china marking pencil, pencil in each 
lead as you make it. The idea is to 
avoid errors -and to prevent "forget- 
ting" to make some connection or 
other. (You can do the same thing by 
marking right on the diagram with a 
colored pencil -but doing so ruins the 
diagram for later use.) 

The other technique is "area" wir- 
ing. The idea is simply to build the 
set section by section -and to test out 
each area as you go along. This means 
that if trouble develops early there 
isn't so much to hunt through. Like- 
wise, should trouble develop further 
along, you know about where it is. 

In the diagram, you will notice that 
Area "A" includes the power supplies 
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and the tube heaters. Completing this 
portion of the set gives you a nice 
starting point in that you know that 
the voltages are all available -from 
there on you simply provide the parts 
to make use of them. 

Start out by wiring in the switch 
(on the volume control R.), tube heat- 
ers, and all of the other power supply 
leads. When this is done, check the 
wiring carefully to see that it matches 
the diagram. Then hold your breath 
and turn the set on. 

If the tubes light -and stay lit (!)- 
and nothing starts to fry or melt you 
are probably OK. 

To make more certain, shut the set 
off. 

Then, take a short length of wire - 
and short across condenser C. There 
should he a sharp "snap" of voltage as 
the condensers in the power supply dis- 
charge. 

Now do the same thing with con- 
denser C -and again expect the snap 
of voltage. 

Again, these tests should be made 
after the set has been turned off. If 
you short into the power supply with 
the set on -at best you will burn out 
a rectifier -and at worst you will burn 
out yourself. 

If everything is OK in Area "A," the 

Complete schematic diagram. 

next step is to wire Area "B" which in- 
cludes the detector and audio end of 
the unit. 

This set makes use of one of the 
popular little printed circuits, called 
the "Audet" (PCII. Rather than con- 
fuse things by showing the many parts 
which make up the " Audet," it is sim- 
ply illustrated with proper connections. 
Using the "Audet" saves time, money, 
and space. 

If you have not mounted the speaker 
(following the advice given previously) 
simply set it on the bench and run a 
couple of leads to it from T,. Likewise, 
the headphone circuit, C. and jack, can 
be omitted for the time being. 

Now we'll test Area "B." 
In effect, we now have an amplifier 

unit, complete with power supply. So 
all we need to do is to supply an audio 
signal to the top side of the volume 
control (marked "T" in the diagram) 
and we should hear it in the speaker. 

An audio signal generator is very 
useful at this point. However, you can 
do the job with nothing more than 
your finger -if you are careful! 

Simply place your finger on point 
"T" as indicated in the diagram. But 
he certain that point "T" is the "high" 
side of the control -not the "ground" 
side. where 117 volts may be waiting 

By following the "Area" construction technique. 

to nail you. If you have any doubts 
as to which end of the'control is which 
-grab one end of a .1 pfd. condenser 
and touch the other end to the control. 
The.condenser will insulate you from 
trouble. 

Now, when you apply your finger or 
condenser to the control, a loud, throaty 
hum should build up- becoming quite 
loud as you advance the control. If 
you do get this effect (what is happen- 
ing is that your body is picking up 
enough a.c. from the area so that you 
become a kind of feeble signal genera- 
tor( everything is probably OK. If not, 
start checking back to see where you 
made a mistake. 

If everything is all right so far, we're 
ready to tackle the only part of the 
circuit which is the least bit tricky, the 
mixer and i.f. stage. 

Watch the wiring carefully, follow - 
ing the dope sheets with the coils and 
the markings on the i.f. transformers 
in order to make proper connections. 
On T, the green lead goes to C,:. and 
the black lead to ground. On T, the 
blue lead goes to C,a and the red lead 
goes to ground. Otherwise. everything 
follows the standard practice for trans- 
formers. 

The antenna coil is one of the popu- 
lar "Loopsticks" and can be any an- 

errors can be avoided. See text. 
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trans. (Miller 012 -1(2) 

T -175 kc. half -wave output i.1. trans. (Miller 
012 -K3) 

Ti-Output trans. to match beam pentode to 
speaker (2000 ohms) 

Ts- Midget power trans. 110 v. @ 20 ma.; 
6.3 V. @ 1 amp. (Stancor PÁ8421 can be 
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RFC, -2! /2 mhy. r.!. choke 
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Top chassis view of unit. The front panel is Masonite, which is easy to work. 

tenna coil with an adjustable ferrite 
coil. L. is an extra winding, consisting 
of 10 turns of #30 enameled wire, 
wound at the bottom of the coil. One 
end goes to the chassis -and the other 
end to the center of the antenna fitting. 
which is a Motorola type connector. 

Now we're ready for the final test. 
Connect a wire a couple of feet long 
to the "high" end of L, and turn on 
the set. Rotate the tuning condenser. 
If all is well, you should pick up some 
of the stronger broadcasting stations 
in the area. 

Next tune the highest frequency sta- 
tion you can find (with the variable 
condenser farthest open). Then adjust 
the core in the "Loopstick" for the 
strongest signal. 

Now we're ready to line up the i.f. 
stage. Of course, if you have a 175 kc. 
signal generator, the job is simple. 

Without one, you can do fairly well, 
anyhow. First of all. plug the con- 
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verter into the antenna terminal and 
supply power to the converter from the 
converter power supply (on the set il- 
lustrated a miniature Jones plug and 
socket were used). No antenna should 
be used on the converter. 

See if the converter tubes light. No- 
tice if there is a soft click in the speak- 
er on the unit as the converter is 
switched on and off. 

Now turn the main tuning condenser 
on the set until you hear a "rushing" 
noise -the noise level from the convert- 
er which, unless things are hopelessly 
off, should come in with the tuning 
condenser on the "converter-complet- 
er" fairly well open. (If you can't 
find the noise, mark the adjustment on 
the oscillator coil L, -L, in some way 
and try different settings to see if you 
can tune to the proper frequency with 
the tuning condenser. The marking is 
suggested so that you can find your 

Under chassis view. Since frequencies are low the layout is not critical. 

way back if something else is the mat- 
ter.) 

Once you have the "rushing" sound 
you have a signal you can use to align 
the i.f. transformers. Fortunately, 
these are already set at the factory, so 
very little tuning is needed. 

Do this tuning with an insulated 
alignment tool, starting with T. and 
working your way forward. Very care- 
fully, tune the trimmers for maximum 
sound in the speaker. After you com- 
plete the sequence, do it once more. 

This alignment method is not per- 
fect, one of the shortcomings being 
that the ear is not sensitive enough to 
changes in sound, but will result in a 
satisfactory set. If you want to get 
the most out of the set, and don't have 
alignment equipment, a technician can 
do it for you. 

Now move back to the antenna coil 
and again peak up on the rushing 
sound to get the antenna circuit on the 
unit tuned to the i.f. output on the 
converter. 

The adjustable oscillator coil will 
probably be fairly close to being OK 
as it comes from the factory, exact fre- 
quencies are not too important since 
we are primarily concerned with only 
one, that the set will tune to the i.f. 
output frequency of the converter and 
the tuning condenser allows consider- 
able latitude. However, you may want 
to tune the broadcast band in odd mo- 
ments -and, if so, the oscillator coil 
will need a bit of setting. 

First, tune in a station on another 
broadcast -band set on the low end of 
the band (toward 550 kc.). Then set 
the tuning condenser on the "converter - 
completer" so that the plates are 
meshed approximately the same 
amount. Then adjust the slug on the 
oscillator coil (L. -L,) so that the sta- 
tion you want comes in. 

Actually, the "converter- completer" 
is a poor broadcast -band set because of 
one of its advantages; it is very selec- 
tive, which is fine for communications, 
but knocks the spots off music. 

If everything is OK up to this point 
we are ready to do some tuning with 
the converter so hook an antenna onto 
it. From here on, the converter takes 
over as the tuning unit and what you 
will pick up will depend upon what the 
converter tunes in. 

Phone signals are received with the 
switch S. on R. open so that the a.v.c. 
circuit operates and the slider on R. 
is at the point where there is no resist- 
ance between C. and ground. (If the 
control is reversed there will be spur- 
ious oscillations in the 12SK7 i.f. 
stage). To receive c.w. signals, con- 
trol R. is turned, the switch closes and 
shorts the a.v.c. to ground and after 
the control is advanced until you hear 
a soft "plop" in the speaker you are 
ready to hear c.w. signals as the fa- 
miliar high pitched whistles. You will 
also discover that you have to advance 
the volume control, but don't let this 
worry you, there is sufficient audio to 
handle the signals in good shape. 

(Continued on page 187) 
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By E. D. LUCAS. JR. 

Community TV is a wide open field 

for profit if you will learn from the 

mistakes and successes of others. 

WHEN you read that Casper, sec- 
ond largest city in Wyoming, now 
enjoys television programs piped 

from Denver, Colorado, 240 miles 
away, by means of a microwave relay 
network and a community TV system, 
you realize that this new form of pub- 
lic utility has made notable progress. 

In the early days of the community 
TV pioneers, a few citizens had 
planted antenna towers on hilltops 
and, using relatively primitive elec- 
tronic equipment and coaxial cable, 
managed to bring TV to residents of a 
handful of towns isolated from the 
wonders of television by either rugged 
terrain or distance, or both. Commu- 
nity television development in 1951, 
however, took on many of the aspects 
of a gold rush or land grab. Entrepre- 
neurs all over the country rushed to 
get franchises in likely looking towns. 
They besieged the few manufacturers 
of equipment. Scores of community 
systems began construction, and the 
National Community Television Asso- 
ciation was formed. By the end of 
community TV's first big year, nearly 
100 systems in as many cities had 
been started. 

The growth of this new branch of 
the television industry has continued 
to be rapid but not quite so fevered. 
Now there are some 350 major com- 
munity TV systems serving about 
1,000,000 viewers. This includes only 
systems organized as business corpora- 
tions, operating like small utility com- 
panies to provide TV service to sub- 
scribers much as telephone companies 
serve their subscribers. It does not in- 
clude many hundreds of additional 
"canyon systems" in which one master 
antenna, an amplifier or two, and a 
thousand feet or so of open wire at- 
tached to rooftops, trees, and fence - 
posts bind together a few homes. 
October, 1954 

Service technician on a ladder truck used for re- 
pairing and maintaining community TV systems. The 
technician is checking a pole- mounted amplifier. 

The resemblance between a com- 
munity TV system and a utility such 
as an independent telephone company 
is evident. Both use cables strung on 
telephone or power company poles, 
and suitable electronic amplifying and 
distribution equipment to bring a com- 
munications service to subscribers. 
Both make an initial installation 
charge and then a continuing monthly 
service charge. 

From the construction of the first 
community TV systems, both the oper- 
ators of these systems and the manu- 
facturers of equipment have watched 
warily such regulatory bodies as the 
Federal Communications Commission 
and the public utility commissions of 
the numerous states where commu- 
nity TV flourishes. They have been 
waiting and wondering whether some- 
one in authority would rule commu- 
nity television to be a public utility. 
So far nothing official has happened. 
The FCC has studied community TV 
like an interested bystander watching 
Topsy grow. State public utility com- 
missions have generally pursued a 
similar laissez -faire policy, insisting 
only that the installation of electronic 
equipment and cable for TV on poles 
owned by electric power or telephone 
companies conform to public utility 
standards. 

Community television systems, even 
those serving as many as 4500 sub- 
scribers, continue to operate like utili- 
ties without either the benefits or 
curses of regulation aside from the 
normally non -rigorous provisions in- 
cluded in city franchises. But the day 
is coming, in the opinion of many ex- 
perienced executives, when recogni- 
tion and regulation as a utility will be 
useful. Financial, legal, and technical 
standards will be established to gov- 
ern the service provided and the rates 

charged for it. In many cases, this 
will compel the operating company to 
be more careful in its business organi- 
zation, its construction methods, and 
its selection of equipment. This should 
result in better TV pictures for sub- 
scribers. 

Another interesting factor is that 
some of the major motion picture 
companies have organized community 
TV systems and are considering pur- 
chasing existing installations. The 
movie moguls find it easy to consider 
several hundreds or thousands of 
homes connected by cable as merely 
a new and exciting kind of theater- 
with armchairs before a TV screen in- 
stead of the customary rows of seats. 
Paramount Pictures. operators of a 
community system in Palm Springs, 
California, and Video Independent 
Theatres, owners of a large movie 
theater chain and operators of TV sys- 
tems in Ardmore and Durant, Okla- 
homa, are examples. 

The principal producers of special- 
ized community equipment are such 
relatively unpublicized firms as Jerrold 
Electronics. Internutionrl Telemeter, 
Spencer- Kennedy Laboratories. En- 
tron, and Blonder- Tongue Laborato- 
ries. Why this is so evidently lies in 
that word speciali_ed. The engineers 
VI ho design and build successful com- 
munity TV equipment are wedded to 
their work. Their best ideas come 
from field experience, perhaps up on 
a pole with a soldering iron. It takes 
actual living with the day -by -day 
problems of a community system to be 
able to design and build equipment - 
and to sell it to others. Many new 
companies, dependent on the success 
of community TV for their daily 
bread. have grown up with this para- 
doxical non -utility. 

Another oddity is the way in which 
47 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


-44 

Left, antenna towers of the community TV 
system at Cuyama Valley, California. The 
yogi antennas pick up seven channels from 
Mt. Wilson, 125 miles away. Right, a typi- 
cal mobile cn'enna tower unit for making 
field strength surveys to find the best 
antenna site for a community TV system. 
This tower can be handled by one man and 
mounts on the roof of the truck after be- 
ing cranked down into the bottom section. 

some television broadcasters have used 
community (wired) TV to prepare the 
way for their broadcast service. In 
general, the broadcasters have been 
mildly interested in community sys- 
tems because such systems help to ex- 
tend the viewing market. As a result, 
TV stations have been willing to let 
the operators of community TV s- s- 
tems receive and distribute their pro- 
grams. 

Certain TV station licensees have 
utilized community TV to build an 
audience and make a little cash, too, 
before their stations could go on the 
air. The North Dakota Broadcasting 
Company, in Minot, for example, built 
a community TV system and operated 
their TV station, now KCJB -TV, on a 
closed- circuit basis during the late 
freeze. As a result, many residents of 
Minot bought receivers and enjoyed 
them and, equally important, the sta- 
tion's personnel gained valuable expe- 
rience prior to the thaw. 

A different technique was and is 
being used by Rogan Jones and Jim 
Wallace in the State of Washington. 
Their community TV system in Bell- 
ingham, about 90 miles north of 
Seattle, was one of the first successful 
community systems in the United 
States, receiving programs from 
KING -TV in Seattle. By the time 
(over two years later) that they were 
licensed to go on the air with their 
own station, KVOS -TV, in Bellingham, 
their community system had about 
500 subscribers and was bringing in a 
tidy income. During the past year, 
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they started another community sys- 
tem in Wenatchee, Washington, where 
they operate a radio station, in antici- 
pation of the day when they'll start 
telecasting from that city. 

Another aspect of community TV 
and its relationship to television broad- 
casting is the interesting interaction 
between u.h.f. telecasting and com- 
munity systems. Before the end of the 
freeze, some experts in the television 
industry were predicting the rapid 
demise of community TV as soon as 
the hundreds of new u.h.f. and v.h.f. 
stations went on the air. Nothing even 
remotely resembling this melancholy 
prediction has happened. Community 
TV is flourishing as never before. One 
reason is that the substantial majority 
of community systems is to be found 
in cities or towns too small to support 
a TV station. 

The other reason for community 
TV's healthy survival is more surpris- 
ing; apparently, cable systems and u.h.f. 
(or occasionally v.h.f.) stations can 
exist side by side in some larger cities. 
Perfect TV, Inc., in Harrisburg, Penn - 
sylvania, has been operating a com- 
munity television system since early in 
1951, and now has more than 3000 sub- 
scribers. Originally, channels 4 and 6 
from Philadelphia, and channel 2 from 
Baltimore were received by Perfect 
TV's antennas atop Fort Hunter Ridge, 
six miles north of Harrisburg. The 
only change, made nearly two years 
ago, has been to substitute the nearer 
channel 8 station in Lancaster for 
channel 4. Meanwhile, two stations 
have gone on the air in Harrisburg. 
Theoretically, this should have put the 
community system out of business. Ac- 
tually, according to the latest reports. 
Perfect TV is continuing to grow and 
add new subscribers. 

Advertising and Public Relations 
There are three principal stages in 

the advertising and public relations 
program needed by a well- managed 
community TV company. The first 
phase occurs when the company has 
been organized, its corporation papers 
have been duly recognized by the state 
of its choice, and applications have 
been made for a city franchise and for 
agreements with the electric power 
and telephone utilities for the use of 
telephone and power poles for the 
community TV cables. Incidentally, a 
corporate entity for the system is re- 
quired for such dealings. 

By the time the city franchise is ap- 
plied for, the proverbial cat is far out 
of the bag. Unless news releases are 
ready for the local newspapers and 
radio stations, plus paid advertising to 
tell accurately and in detail the story 
of what is being planned, the rumors 
will fly fast and furiously. We have 
known founders of community TV sys- 
tems who vow they spent most of 
their first month in the business an- 
swering the phone -at the office and 
at home, far, far into the night -to 
tell their story to potential subscrib- 
ers. The budget for publicity need not 
be large. Preliminary planning, so that 
complete, factual stories are available 

for the press, together with one good 
large size paid advertisement in the 
locally -read newspaper giving the com- 
pany's story of how it is bringing TV 
to town, will help the company to a 
good start in its relations with the 
public. 

The second phase of the campaign 
occurs while construction is under way 
and before TV can be supplied to the 
first subscribers. Often the time lag 
is longer than can be foreseen. Bad 
weather, delays in obtaining critical 
materials or pole clearances, and other 
obstacles may slow construction. 
Therefore, it is necessary that regular 
progress reports go to the local news- 
papers and radio stations. A TV sta- 
tion which will increase its audience, 
thanks to the community system. will 
probably cooperate. A paid newspaper 
advertisement once a month, or oft- 
ener, is a good investment. 

The third stage in this advertising 
and public relations program begins 
when the date can be fixed for the 
first subscriber connection. The pre- 
liminary planning for this great event 
is vital. First. the cooperation of the 
wholesale distributors and dealers who 
handle TV receivers in the area must 
he enlisted. If possible, tap -offs should 
he made from the cable to several 
dealers' stores before the gala opening 
-"TV Day in Thomasville." 

In any community, the TV system's 
success is so largely dependent upon 
the good will of dealers and distribu- 
tors that their cooperation should be 
cultivated with care. Many systems, 
as for example the one in Shenandoah, 
Pennsylvania, have made it easy finan- 
cially for the dealers to obtain multi- 
ple hookups by offering reduced in- 
stallation rates for bonafide merchants 
of TV receivers. This type of coopera- 
tion with dealers has another advan- 
tage beyond helping them to make 
sales which insure subscribers for the 
system. 

Many people find it desirable to 
finance the purchase of their TV sets 
and also to finance the installation or 
connection charge for community TV. 
This charge averages $125 and, in 
many cities, is now $150 per home. In 
cooperation with dealers, both banks 
and finance companies have worked 
out financing plans in most communi- 
ties to handle, as a package, the in- 
stallment purchase of a TV receiver 
and the connection to the cable. Some 
community systems find that one -third 
of their subscribers make use of such 
financing. In some cases, the com- 
munity TV companies, in addition, 
have offered their own installment 
payment plans. but the TV dealer is 
generally the key man in putting such 
paper through. One interesting side- 
light is that the risk in financing con- 
nections to community cables has been 
found negligible; subscribers will make 
every sacrifice to keep TV coming into 
their homes. 

Still another benefit to community 
systems from cooperation with distrib- 
utors and dealers is that these mer- 
chants who sell TV sets will be glad, 
for highly practical reasons, to run a 
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considerable volume of advertising on 
the day of the first hookup. 

Not everyone can do what the com- 
munity system in Palm Springs, Cali- 
fornia, did, heralding the first TV pic- 
tures in town by the full Hollywood 
treatment of movie stars, searchlights, 
etc., but other communities, including 
Casper and Laramie, Wyoming; Reno, 
Nevada; and Wenatchee, Washington, 
to name but a few recent "premieres," 
have had the whole town talking 
about TV, and signed up many sub- 
scribers because of well -publicized 
openings. 

Although the job of advertising and 
public relations never really ends, it is 
particularly important during the first 
months of operation when there are 
apt to be more than the usual number 
of equipment failures; when a storm 
disrupts service while apparently every 
man, woman, and child in town is 
watching the championship prizefight; 
or when potential subscribers in one 
end of town have to be pacified until 
the TV cable reaches their area. 

Legal Problems 
There are many legal problems, be- 

yond taxes, which call for legal work. 
The first step is incorporation of the 
company which is to own and operate 
the community system. Then the corn - 
pany must either buy or lease a site, 
often on a hilltop, on which to erect 
its master antenna towers; obtain 
right -of -way for any private pole lines 
it must construct, or individual poles 
needed (besides those on which space 
is rented from the utility companies); 
rent or purchase office and shop facili- 
ties. 

Just as the matter of obtaining 
municipal franchises has become some- 
what standardized and hence, simpli- 
fied, thanks to the growth of com- 
munity systems, so it has also become 
much easier to obtain pole rental 
agreements and other necessary facili- 
ties from the utility companies. Most 
electric power and telephone com- 
panies now have standard agreement 
forms for renting space on their poles 
or providing power or other services 
to community TV systems. 

In the pioneer days of wired televi- 
sion-a mere three years ago -the 
idea of community TV was so new 
that arrangements between the power 
and telephone companies and the 
TV entrepreneurs were often informal. 
This happy state was brief, probably 
because the utilities recognized that 
many TV companies were stringing 
cable unprofessionally and creating 
hazards. Good wiring practices were 
rapidly codified and have become part 
of the standard operating procedures 
for all properly organized community 
television systems. 

Subscription TV 

It is significant that subscription TV 
is receiving its first prolonged com- 
mercial test on the community system 
in Palm Springs, California. Since the 
FCC has not seen fit to take jurisdic- 
tion over community TV operations, 
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nor to restrict what may be distributed 
over such cable systems, International 
Telemeter has set up a subscription 
service on channel "6- plus" (about 91- 
97 mc.) of its community network in 
Palm Springs, which is also distribut- 
ing channels 2, 4, and 5 received from 
stations in Los Angeles, 85 miles away. 

This first experiment with subscrip- 
tion TV in a community system has, 
despite the usual problems of a 
pioneering venture such as occasional 
equipment failures and a high early 
maintenance cost, been reasonably suc- 
cessful. The company has a studio and 
transmitter in the center of town, and 
there "scrambles" the feature mo- 
tion pictures which it distributes on 
the pay -channel. In the subscriber's 
home, there is an unscrambler, an elec- 
tronic "black -box" attached to the rear 
of the TV set (but out of sight), and 
a small coin box and tape recorder 
designed to be placed on top of the 
receiver. The user puts a dollar or so 
in coins into the box when he wants 
to see the movie, usually a current 
feature, and the tape recorder marks 
down this selection and the price. Once 
a month the coin boxes and recorders 
are collected, and the record on the 
magnetic tape indicates to the com- 
pany how to divide the "box- office" 
among the various motion -picture pro- 
ducers, the transmitter operator, the 
service company, etc. 

For other community system opera- 
tors, the idea is intriguing but it 
should be remembered that the initial 
investment is high. The transmitter 
for subscription TV and associated 
equipment, not including the unscram- 
blers and coin boxes for subscribers, 
cost about as much as the equipment 
investment for a small TV broadcast- 
ing station. Subscriber equipment re- 
presents another very substantial sum. 
There is also the highly difficult prob- 
lem of getting satisfactory motion pic- 
tures to show. However, this pro- 
gramming source is certainly worth 
investigation for enterprising corn - 
munity systems with a sizable num- 
ber of subscribers especially since 
some equipment manufacturers, nota- 

bly Jerrold, are investigating simpler 
means of instituting paid TV. 

Canyon Systems 

Scattered all over the country are 
small groups of homes connected to a 
single master antenna by one or two 
amplifiers and a few hundred feet of 
open -wire line, usually strung from 
tree to tree, rooftop to rooftop, or 
fence post to fence post. For instance, 
Hollywood hills above the main metro- 
politan section of Los Angeles has sev- 
eral dozen of these "canyon systems." 

Generally, such systems have been 
installed by an enterprising TV serv- 
ice technician, or by a dealer who 
wanted to sell sets where reception 
without a small master antenna sys- 
tem was just plain terrible. Such an 
informal system may be owned either 
jointly by the subscribers, or by the 
enterprising TV service technician or 
dealer. 

The system may consist of a single 
broadband antenna on the nearest 
available hilltop where the reception 
is satisfactory, an inexpensive ampli- 
fier which can be obtained for about 
$160, and a good- quality open -wire 
line, preferably with copper -clad con- 
ductors and wide polystyrene spacers. 
In such systems there is generally no 
attempt made to prevent radiation of 
signals; the open -wire line has low 
loss but radiates generously. General 
performance throughout the system 
may suffer by comparison with a ma- 
jor community TV system, but such a 
small master system brings moder- 
ately viewable pictures to many a 
home that would otherwise be perm- 
anently "snowbound." 

In this article there has been an 
attempt to point out the many simi- 
larities between community television 
and communications utilities like the 
telephone. Many of the larger com- 
munity TV systems are now being 
operated along utility lines. The au- 
thor believes that this trend toward 
the adoption of utility standards by 
community TV operators will con- 
tinue, even without legal regulation of 
these TV systems by federal or state 
government. 30L 

Single channel and broadband type line amplifiers for community television systems 
made by companies specializing in such equipment. The prices run from S150 to $400. 
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Fig. 1. Front panel view of the home-built 
two -tube square -wave generator. The power 
supply may be built on the same chassis. 

2.5- 12.5KC. 

12.5.- 62.5KC. 

62.5- 312.5KC. 

FREQ. R'NG 

5 
FINE FRED. 

OUTPUT 

TWD-TUBE 

SQUARE-WAVE 

GENERATOR 

Build this unit which features wide frequency coverage, 

good rise and fall time, and cathode -follower output. 

HERE is a square -wave generator 
which you can build, at a mini- 
mum outlay of cash, in one or two 

evenings. This is just the signal source 
you'll need to visually check the re- 
sponse of your kit -type oscilloscope or 
the one you may be planning to build 
from scratch. It can also be used in 
service work or to check video and 
audio amplifier response. 

Before describing the construction of 
this unit, first let's examine the char- 
acteristics of this square -wave gen- 
erator. 

As the rise and fall curve of a square 
wave approaches the vertical, the 
high -frequency harmonic components 
necessary to reproduce these steep 
sides have to be quite high. See Fig. 2. 
If we hope to keep the tops of these 
square waves perfectly flat and per- 
pendicular to the sides, the square 
wave must then be composed of low - 
frequency components. 

Once we have developed a nearly 
perfect square wave, we will want to 
keep it that way so its output must be 
taken from a low- impedance source 
to prevent external sources, containing 
large values of capacitance or low 
values of resistance, from introducing 
distortion. These conditions are met 
by the following characteristics derived 
from the circuit shown in Fig. 3: Rise 
and fall time -.05 microsecond; output 
impedance -260 ohms; output voltage 
-7.5 volts peak -to -peak; attenuation - 
7.5 v. to 0 v., continuously variable 
with no distortion; frequency range- - 
20 cps to 300 kc. in six overlapping 
ranges with fine- frequency control for 
intermediate frequencies; and power 
50 

requirements -30 ma. C' 175 volts and 
.6 amp. (it 6.3v. 

The circuitry, as shown in Fig. 3, 
utilizes basic circuits but in a unique 
combination. V, is a symmetrical, free - 
running multivibrator whose frequency 
is varied by the choice of condensers 
to vary the grid time constants in mul- 
tiples of five, and a fine -frequency con- 
trol for the intermediate frequencies. 
The fine -frequency control can be di- 
vided into five positions on the panel 
and by multiplying this indication by 
the low end of the indicated frequency 
range, an approximation of the fre- 
quency may be obtained. 

Direct coupling from the cathode of 
the multivibrator results in improved 
frequency response. V, is a combina- 
tion double limiter and cathode -fol- 
lower output tube. Negative cut -off 
limiting of the multivibrator pulses is 
accomplished in the first half of the 
triode while the positive portion is 
amplified, inverted, and fed to the grid 

Fig. 2. The high-frequency harmonic con- 
tent of Al is lower than in (B). See text. 

A 
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RISE TIME-, 
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IF FALL TIME 
II IpSEC. 

By J. GIANNELLI 
Electronic Test Technician 

of the second triode. The second triode 
is a conventional cathode follower, 
biased (by the choice of a cathode re- 
sistor of approximately 390 ohms) so 
that large negative -going pulses will 
cut the tube off. Under these condi- 
tions, the cathode -follower has an out- 
put impedance of 260 ohms, calculated 
by using the formula: R = (E, -E.)/ 
(1, -I:) where E, and /, are the voltage 
and current at the output with no 
load and E: and I, are the voltage and 
current with added load. 

A power supply which can be used 
with this unit, if the builder does not 
have a suitable unit available, is shown 
at the left of Fig. 3. It is a conven- 
tional circuit with a choke input filter 
for improved regulation. It can be 
placed on the same 5" x 7" chassis as 
there is plenty of room providing the 
parts layout of Figs. 5 and 6 is followed 
closely. 

If the square waves produced by this 
circuit are not symmetrical, V, may 
be substituted for V.. or R. or R, 
shunted with another 1/2 w. resistor. 
This resistor can be any value between 
1 and 3.5 megohms, the value being 
determined by the symmetry obtained. 
Once obtained, symmetry will be re- 
tained on all ranges. 

Once construction of this unit has 
been completed. you will do well to ac- 
quaint yourself with the interpreta- 
tion of the scope patterns taken from 
the output of units under test, having 
square -wave inputs. One important 
factor must be borne in mind. Since a 
square wave is composed of a funda- 
mental frequency and many harmonics 
of different amplitudes and phases, in 
order to faithfully reproduce these 
square waves in the output of an am- 
plifier the amplifier must have a flat 
frequency response from a few cycles 
to several megacycles. 

Checking Pulse Response 

With kit -type oscilloscopes becoming 
RADIO & TELEVISION NEWS 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


117V 
AC 
601. 1I 

R R,,, -1500 ohm, t/2 v. res. 
Rs, Rc, R7, R,s-47 ohm, 1/2 w. res. 
R,, R,-720.000 ohm, 1/2 w. res. 

R, -390 ohm, 1/2 sr. res. 
R,,- 20,000 ohm, 1/2 w. re,. 
R, - 100,000 ohm pot ( "Fine Frequency" con- 

trol) 
R,,-10,000 ohm, 1/2 w. re,. 
R,,, R, -, -750 ohm, 1 w. res. 
R,,-1 megohm, 1/2 w. res. 
R, -1600 ohm, r/2 w. res. 
R,,,-500 ohm pot ( "Output" control) 
C,, C -39 1,91d.. 200 r. cond. 
C7, C, -160 µpfd., 200 v. cond. 
C:,, C,- -820 µ91d., 200 v. cond. 
C,, C,0-.004 µfd.. 200 r. cond. 
C5, C,,, C,:r.01 old.. 200 r. cond. 
C,,, C,ß.1 pfd.. 200 v. cond. 
C,,-100 old., 25 v. eles. cond. 

old., 100 v. cond. 

U L7 

c2 Ls 

RI RIO 

Su rs- SIB le ey, SIa 

.1177105 

1 / I GO i / -- - 

tr 

Ln 
-I 

R2 

ß3 Ra / L12 

R9 

R6 R 

i 
C13 

R15 
RII 

175 V-20DV 

If a long "Bt" 
lead is used from 
an external power 
supply add a I 

pfd.. 4(0 v. cond. 
across the "B +" 
input terminal and 
ground. This will 
prevent radiation 
to nearby receiv- 
ers. 

LIS 

C14 

417 

C16 

e 

C,,, -1 pfd., 100 v. cond. 
C, -16 pfd., 400 r. rlec. cond. 
5,- 6 -pos., 4- circuit wafer switch 
T, -Power trans. 250 -0 -250 r. I 40 ma.; 5 v. 

2 amps; 6.3 v. @ 2 amps 
CH,- 5 hn @ 35 ma. (,leer choke 
V,. V- 12.4T7 tube 
V;,-5Y 3 tube 

OUT 

GROUND 

Fig. 3. Complete schematic of the two -tube square -wave generator. A suitable power supply is diagrammed at the left. 

increasingly popular, the owner may 
want data on its performance and thus 
be in a position to interpret waveshapes 
observed with it, or he may wish to 
improve the response of his scope to 
satisfy his particular requirements, or 
keep a photographic record of the past 
condition of his scope in order to make 
a comparison in case of suspected mal- 
functioning. 

More and more of these scopes are 
being put into use to examine the com- 
plex waveshapes found in television 
sets. Some of these scopes cannot re- 
produce all the pulses required. For in- 
stance, the rise time of the horizontal 
sync pulses in a television set is ap- 
proximately .2 microsecond. By apply- 
ing the formula f =.4/t, where f = 
frequency in megacycles and t. = rise 

time of the pulse in microseconds, and 
.4 = the constant factor, we find that 
a bandpass flat to 2 megacycles will be 
necessary to reproduce such a pulse 
with good fidelity. The bandpass of 4 
megacycles (which very few sets have 
today) is not for the purpose of pulse 
reproduction alone but for good picture 
detail, since the horizontal sweep 
speed of 63 microseconds scanning 250 
black vertical lines for its entire sweep 
length will produce a video signal of 
250 cycles in 63 microseconds or ap- 
proximately 4 megacycles -per- second. 

Since we are primarily interested in 
the reproduction of pulses, the scope 
should contain video amplifiers capa- 
ble of a flat response from 30 cps to 
1 or 2 megacycles (sine waves). With 
the square -wave generator described. 

Fig. 5. Under chassis view. There is sufficient room on 
chassis to allow power supply to be added if desired. 

J L 11Î 
IA) lei Ici 

Iol IEI IFI 

Fig. 4. Distortion of square waves due to 
improper or insufficient compensation in 
amplifiers. (A) input square wave. (B) in- 
sufficient low -frequency gain. (C) mild 
case of insufficient high -frequency gain. 
(D) severe case of insufficient high -Ire. 
quency gain, (E) unequal phase shift. (F) 
pattern obtained with overcompensation. 

you can make a quick check of this 
response by visual analysis of the 

(Continued on page 124) 

Fig. 6. Rear view of unit showing C,:, mounted on a ter- 
minal strip with resistors R. R, going to wafer switch. 
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"BOOTSTRAP" 

INTERVAL 

TIMER 

By MURRAY HILLMAN, W6QHK Fig. 1. Front panel view of the interval timer. It is 
housed in a Bud cabinet. The dial scale was home- 
made from lucite, with the numerals scribed on the face. 

Intervals from .5 to 35 seconds and .5 to 175 seconds can 

be controlled by means of this two- scale -dial instrument. 

SINCE the first undercooked "hard 
boiled" egg broke with an unap- 
petizing splash upon the breakfast 

plate of a disappointed husband, woman- 
kind and mankind, too, have searched 
for more and more exact methods 
of interval timing. More recently the 
exact timing of short intervals has 
taken on new importance as greater 
numbers of amateur photographers 
have set up their own developing and 
printing equipment at home. Interval 
timing has ranged from the seeping 
sand of an hourglass to the mechanical 
marvels whose chromium dials grace 
the control panels of today's most 
modern appliances. It is only natural 
that electronics, with its precision ac- 
curacy, should invade this lucrative 
field. 

Most electronic timers are based on 
the fact that a condenser, charging 
toward some applied voltage through 
a series resistance, requires a definite 
amount of time to build that charge. 
A typical RC circuit is shown in Fig. 
2A with an accompanying graph of 
condenser voltage rests time. In 
this RC charging circuit, the time (in 
seconds) required for the condenser to 
reach about 63' of the applied volt- 
age is the product of the resistanc( 
(in ohms) times the capacitance (in 
farads) or T = RC. This product is the 
time constant of an RC circuit and is 
a universal index of the timing charac- 
teristic of any particular resistor and 
condenser. 

The slope of the condenser's charge 
path (Fig. 2A) is amost linear up to 
the 63'% point so that a given interval 
will yield about the same increase in 
voltage anywhere along this portion of 
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the line. However, as the curve pro- 
gresses past this 63'% point, it begins 
to flatten out so that the same inter- 
val of time yields less change in volt- 
age. Herein lies the limitation of the 
ordinary RC circuit for timing applica- 
tions. 

One of the most successful circuits 
designed to circumvent this flattening 
of the RC curve is the "bootstrap" cir- 
cuit used in radar. A basic "bootstrap" 
circuit is shown in Fig. 2B. With a 
given voltage existing initially across 
R, due to tube current, the charging 
condenser C, will begin charging, 
through R: toward that voltage. How- 
ever, as the charge builds up across 
C,, the grid of V, is going more posi- 
tive and the tube passes a greater cur- 
rent through R,, increasing the volt- 
age toward which C, is charging. As 
the condenser charges almost linearly 
up toward 63% of the applied voltage, 
the applied voltage (across R,) con- 
tinues to increase and the condenser 
is prevented from reaching the 63% 
point. Therefore, the charge curve re- 

Fig. 2. (A) Typical RC circuit and its graph 
of condenser voltage vs time. (B) Basic 
"bootstrap" circuit used in timer design. 

mains almost linear for a longer inter- 
val of time. The name "bootstrap" is 
derived from the fact that the RC 
curve, instead of flattening out. "pulls 
itself up by its own bootstraps." This 
circuit is the heart of the "bootstrap" 
interval timer. Fig. 1 is the front 
panel view of the timer. The "on -off" 
switch is a single -pole, single -throw 
switch connected into one side of the 
a.c. input power line. The push- button 
switch directly above it is depressed 
to start the timing cycle. The three - 
position switch, marked "C -T -F," is 
normally in the "T" or "Time" posi- 
tion and the timer delivers 60 -cycle 
line voltage to a standard appliance 
receptacle, mounted on the rear of the 
chassis, for a period of time deter- 
mined by the setting of the time selec- 
tor dial. This dial has two scales, 
marked "A" and "B," with the "A" 
scale calibrated from .5 to 35 seconds 
and the "B" scale from .5 to 175 sec- 
onds. Selection of the "A" or "B" scale 
is made by the range switch, marked 
"A -B ", in the lower right -hand portion 
of the front panel. The time selector 
dial was made from lucite with the 
calibrating lines and numerals scribed 
into the front side with a steel scribe. 
A dial light is inserted through a hole 
in the lucite and a small window is 
cut in the under side of the dial light 
assembly to allow edge illumination 
of the lucite plate. The light transmit- 
ting properties of lucite cause the 
scribed markings and the edges to 
glow brightly against the black wrin- 
kle finish of the case, resulting in a 
readable and decorative dial assembly. 

When the timer is used to deliver 
voltage to a photographic enlarger or 
other equipment requiring initial focus- 
ing, the "C -T -F" switch is turned to 
the "F" or "Focus" position during 
focusing, thereby applying voltage con- 
tinuously to the receptacle. The switch 
is returned to "T" position for timed 
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operation. Once a timing sequence is 
begun by depressing the push- button, 
line voltage is applied continuously to 
the receptacle until the end of the 
selected time interval. However, the 
operator may stop the timing cycle 
and remove power from the receptacle 
by turning the "C -T -F" switch to "C" 
or "Cancel" position, grounding the 
grid of the "bootstrap" charging tube 
and immediately establishing the full 
charge on the charging condenser. 

For a complete understanding of 
the circuit operation, refer to the 
schematic diagram, Fig. 3. The d.c. 
power is supplied by two half -wave 
rectifiers, one delivering plus 150 volts 
and the other delivering minus 150 
volts. The minus 150 -volt supply con- 
sists of a half -wave rectifier, V,.,, re- 
sistor R,, and filter condenser C,. V,., 
is half of a 12AU7 dual triode, with 
its grid and plate connected together 
to give diode operation. It is used in- 
stead of a more conventional rectifier 
to provide circuit stability and is an 
important feature in the design. The 
filter condenser C,, is a 30 pfd. e!ec- 
trolytic providing adequate ripple eli- 
mination. R, is a 50 ohm current - 
limiting resistor which holds the rec- 
tifier current to a safe value on de- 
mand peaks. 

The plus 150 -volt supply consists of 
Rect., a half -wave selenium rectifier; 
R, a 50 -ohm series resistor to safely 
limit the initial charging current; and 
C., a 30 pfd. electrolytic ripple filter. 

V,,., the other half of the 12AU7, 
and its associated circuitry comprise 
the "bootstrap" charging circuit. Its 
plate is returned directly to the posi- 
tive voltage supply while its cathode 
returns through R, and R. to the nega- 
tive voltage supply, giving a total of 
about 300 volts across the circuit. This 
large voltage differential permits long 
timing intervals with good linearity. 
S. is the range switch and selects a 
charging capacity of 1 pfd. (C. only) 
in the "A" position or 5 pfd. (C, and C. 

07V A C 

SO OUTPUT 

=P11111MiWINII 

ITIME0 II 
R,, R. 50 ohm. 1 w. res. 
R,-2 rewards., pot 
R R,- 47.000 ohm, 2 w. res. 
R-, -2200 ohm, s,2 w, res. 
R; -1 megohm VI w. res. 
R,-220 ohm, 2 w. res. 
C C_-30 µid., 200 v. eke. tond. 
C5 -8 pfd., 150 n elec. cond. 
Cs -4 pfd., 600 v. cond. (see test) 

PLI 
C,, -1 µ1d., 600 r. cond. (see text) 
Ca -.1 sad.. 300 v. cond. 
S,- S.p.s.t, toggle switch S- S.p.s.t pu hbuttorr swilds 
S,- S.p.s.t. toggle switch 
St -D.p. 3.pos. switch 
SO, -117 v. socket 
PL, -TS47 pilot light 
RL, -117 v. d.c. relay, d.p.d.t. contacts 
Rea. , -25 ma. hall -wale selenium rectifier 

(G -E 6RSSGH21 
T, Fil. trans. 6.3 s. (n 1 amp l',- 12407 tube 
l', -2D21 tube 

Fig. 3. Complete schematic of "bootstrap" 

in parallel) in the "B" position. These 
condensers charge through R. and R. 
toward the voltage across the cathode 
resistors, R, and R.. R:, is a 0 -2 meg- 
ohm pot whose resistance is deter- 
mined by the setting of the timer dial. 
R. is necessary to limit the charging 
circuit resistance to a safe minimum 
value. If it were omitted, with a dial 
setting of zero the circuit would cycle 
repetitively during the time the push- 
button is depressed, and would over- 
load the d.c. supply. 

The voltage at the cathode of V,,, is 
direct coupled through R. and R. to 
the grid V., a 2D21 gas tetrode operat- 
ing as a grid- controlled rectifier. R. 
is a 1 megohm resistor limiting the 

Fig. 4. Underchassis view showing compact parts placement. 

interval timer. See text on special features. 

grid current drawn from the 2D21 
when the cathode of V,,, goes positive. 
Since the RC time constant of R, and 
C,. is only about .1 second, the grid 
voltage of V. will follow the cathode 
voltage of V,,, with no noticeable de- 
lay (except at the lower end of the 
dial). V., in series with R. and the 
winding of relay RL,, is connected di- 
rectly across the 117 -volt, 60 -cycle 
source. If the grid voltage of V. is 
sufficient to allow the tube to fire, d.c. 
will flow through the winding of relay 
RL, and close its contacts. The 8 pfd. 
condenser, C., across the winding, 
filters the half -wave pulses to prevent 
relay chatter. Since the initial surge 

(Continued on page 185) 

Fig. 5. Parts can be accommodated on a 7" x 6" x 2" chassis. 
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Fig. 1. Front pan- 
el view of grid 
dipper. It meas- 
ures 6u2" x 31/2' 
x 3, " over -all. 

ECONOMY MODEL 

GRID DIPPER 

FAMILY economics can be a great 
deterrent to ownership. This is true, 
even of the inexpensive and versa- 

tile grid dip oscillator. All too often 
the price of coffee and the paucity of 
the junk box dictate that we must go 
on jeopardizing neighborly relations 
by borrowing, rather than owning 

Mathematically speak in g, if we 
could integrate components from the 
junk box, cancel the expense of meter 
and power supply, and add a trip to 
the local five -and -dime, we would have 
an equation that yields a minimum of 
expense. The assumption proves to be 
valid, and the heterogeneous concoc- 
tion looks good and, more important, 
works good! 

The circuit is intriguingly simple, 
as demonstrated by the circuit dia- 
gram. Basically, the GDO is nothing 
but an oscillator with a grid current 
indicator. Since the grid current of 
an oscillator is proportional to the 
amount of energy generated in its 
tank circuit, any change in that en- 
ergy level reflects itself as a drop or 
dip in grid current. Thus, resonance 
with an external circuit is indicated 
by a dip in grid current due to energy 
transfer. 

Being interested in price rather than 
in propaganda, we shall not go into 
all the multitudinous uses of the in- 
strument at this point. The reader is 
referred to the section on operation 
in this article and to articles that have 
already appeared in this magazine. ' , 

2 

No great amount of originality can 
be claimed for the circuitry used. 
Chambers has already solved the prob- 
lem of our non -existent microammeter 
by substituting the "ever- popular -for- 
economic -reasons" magic -eye tube.3 
The versatile 6E5 proves to be an ex- 
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By ROBERT D. OLIVER 

Construction details on a useful test 

instrument which covers range from .8 to 

180 mc. by means of six plug -in coils. 

cellent indicator of oscillator opera- 
tion during the development and test- 
ing stages and it is highly recom- 
mended that the constructor build this 
part of the circuit first. The eye closes 
at approximately -3 volts and adjust- 
ment of the potentiometer, R, pro- 
vides a positive bucking voltage from 
the power supply to adjust its sensi- 
tivity or reference level. 

Only oscillators of the Colpitts and 
Hartley variety lend themselves readi- 
ly to this application. The Colpitts has 
a distinct advantage since it utilizes a 
two- terminal oscillator coil; however, 
it requires a split- stator tuning con- 
denser. Condensers of suitable capac- 
ity (50 to 100 pµfd. per section) are as 
scarce as hen's teeth in the usual 
spare -parts collection. Several versions 
utilizing a Hartley oscillator were 
tried in order to eliminate the ex- 
pense of the split- stator condenser. 
However, the added inductance of the 
cathode tap seriously limited operation 
above 140 mc. and added enormously to 
the complications of efficient circuit 
layout. 

After sadly replacing the radio cata- 
logue and the baby's piggy -bank on 
the shelf, we discovered a motley as- 
sortment of old b.c. tuning condensers, 
saved for some obscure purpose or 
other. A condenser with two identical 
sections was selected and two-thirds 
of the original plates were carefully 
removed with long -nose pliers, leav- 
ing a condenser with about seven 
plates per section. This later checked 
on a capacity meter (borrowed) at 
almost 100 µµfd. per section. This pro- 
vided a tuning capacity of about 50 
µµfd. since the sections are effective- 
ly in series. Certain doubts as to its 
physical size were dispelled when the 

"now Colpitts" showed a healthy tend- 
ency to oscillate at well over 200 mc. 

The 6C4 was chosen as an oscilla- 
tor tube because it was available. A 
6J6, 6AB4, 12AT7, or any high -fre- 
quency triode would work just as well. 

The power supply was not included 
as an integral part of the design since 
it seemed expedient to pirate the 
modest requirements from another 
piece of equipment. Any supply of 
from 150 to 200 volts capable of sup- 
plying an additional 15 ma. will do. 
Operating voltage should be within 
20% of that used during calibration. 
The main "on -off" switch is assumed 
to be on the auxiliary power supply. 

The construction of the unit is ex- 
ceedingly simple. The components are 
mounted on a "U" shaped bracket 
which serves as the cover of a utility 
box, 6'2"x33,,2 "x3U ". The particular 
box used was very simple to fabricate 
from 15 gauge aluminum, using noth- 
ing more complicated than two dime - 
store "C- clamps" with some short 
pieces of heavier gauge material to 
serve as bending brakes. Utility boxes 
of comparable size arc available com- 
mercially. 

As may be seen in the photographs, 
the parts arrangement is uncompli- 
cated and uncrowded. The only critical 
placement is that of the oscillator grid 
and plate circuit components, C,, C2, 

C:,, and the coil socket. The rest of 
the components are located for acces- 
sibility and front panel symmetry. 

The upper 214" of the panel is oc- 
cupied by the tuning condenser, C,, 
which is mounted at the horizontal 
center of the panel with stator con- 
nections lying in the vertical plane. 
It is mounted by the simple expedient 
of tapping two of the holes that con - 
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denser manufacturers so mysteriously 
leave in the frame. Metal standoff 
bushings are used to locate the con- 
denser as far back as its shaft will 
allow in order that the coil socket 
may he situated for the greatest 
utility in use. 

The four -prong coil socket is 
mounted on 1" standoffs; two large 
terminals located over half -inch holes 
drilled directly above the upper sta- 
tor connections of C. The socket -to- 
stator connections are made of 1 +" 
strips cut from sheet copper. The 
copper strips, stators of C and block - 
ing condensers, C. C, comprise an 
integral part of the oscillator induct- 
ance. These are an appreciable part of 
the parallel line tank circuit for high - 
frequency operation. One of the un- 
used terminals of the coil socket is 
grounded by means of a soldering lug 
fastened under the supporting bolt. 

The 6C4 oscillator tube is mounted 
at the upper left hand corner bracket. 
1'2 x 2 inches, located as close to the 
lower stator connections of C, as the 
length of the 100 wad. blocking con- 
densers will allow. Its one -inch flange 
is secured by drilling it to pass the 
hushing of the sensitivity control. R. 
Care must be taken that sufficient 
clearance is allowed on the panel for 
the four -inch dial and the knob of 
R. 

A three -terminal tie -point is mounted 
at the bottom of the oscillator tube 
bracket to provide heater, "B+." and 
bias connections as well as support for 
the lower ends of R, and R. The 1000 
ititfd. bypass condensers, C., C, and 
C.:, are wired directly from the socket 
terminals to the nearest ground point 
on the bracket. These should be of 
the ceramic type although, physically, 
small micas will do. 

The switch, phone jack, and indica- 
tor tube are mounted symmetrically 
on the lower portion of the panel. 

The tube shield serves the dual pur- 
1 ose of light shield and tube support, 
fitting snugly in the 1.1á" hole cut in 
the panel. The base of the 6E5 is 
secured by means of a tube clamp 
fastened to the chassis. The leads to 
the 6 -prong tube socket are left long 
enough to facilitate removal. 

Data for winding the coils is given 
in the parts list. The high-frequency 
coils, L, and L, are wound on 1" diam- 
eter forms. A hairpin of %" diameter 
copper tubing is force fit over screw - 
terminal banana plugs to serve as L,. 
Its length, including plugs, is 2" and 
its width is dictated by the spacing of 
the coil socket terminals. The coils, 
L., L. and L:, are wound on 14" 
forms, which were originally 4 -prong 
tube bases. If the constructor desires, 
he may wind the low- frequency coils, 
tapping them, to utilize the grounded 
terminal on the coil socket, thus con- 
verting the circuit to a Hartley oscil- 
lator. This is necessary to supply ade- 
quate excitation on the lower fre- 
quencies. 

The local dimestore can provide a 
number of the items needed for the 

October, 1954 

GDO. For ten cents you can get a 
plastic hardware container that may 
be utilized with banana plugs for the 
1" diameter coil forms. (And, you'll 
probably be able to use the miscel- 
laneous nuts and bolts found around 
the house. t The plastic dial once 
served as the top of a ten cent food 
container. It was drilled for a 14" 
shaft and marked with a sharp scribe. 
Equi- spaced holes were drilled along 
the hairline to facilitate calibration of 
the various ranges. The dial may be 
fastened to a standard knob by small 
self -tapping screws or by a plastic ce- 
ment. In case the tuning condenser 
has a shaft diameter larger than 1,i", 
it may be tapped to support the dial 
directly: or. if the shaft is splined for 
a drum. the plastic may be under -cut 
and press -fit. after heating the shaft 
with a soldering iron. 

Black construction paper is used un- 
der the plastic dial and final calibra- 
tion put on with white marking ink. 
IA moistened nail -white pencil is less 
messy. 1 The dimestore also supplies 
the dull black enamel for the panel 
layout and colorless nail lacquer for 
protecting the lettering. 

Testing the completed oscillator is 
simple with the inclusion of the grid 
voltage indicator. An appreciable clos- 
ing of the eye when S, is closed in- 
dicates proper oscillator operation. The 
eye should open when the oscillator 
coil is grasped with the hand. On the 
lower frequency coils it may be neces- 
sary to back off the sensitivity control 
to allow for opening of the eye. Gen- 
erally speaking, the degree of clos- 
ing is an indication of the strength of 
oscillation: sharpness and the amount 
of opening an indication of the "Q" of 
the circuit under test. With a few 
tuning condensers it may be neces- 
sary to add wiping contacts at both 
ends of the stator to completely elim- 
inate spurious dips at the highest 
frequencies. although these can usually 
be eliminated by adjustment of the 
sensitivity control. 

A number of methods may be used 
for calibration. A heterodyne fequen- 

PRONG SOCKET a PLUG 
(SEE TEZn 

C2 

Cf 

6E5 
v2 

P5 

R3 

6 
Br <. GND. 

R:- 10.000 "lu... : 2 o. res. 
L-2500 oh,,,. I 2 sr. res. 
R:.- 50.000 oh,., pot 
R,- 50.000 ohm, i w. res. 
Ra- 50.000 ohm. 1,2 w. res. 
126-I megohm. 12 w. 
CI-Two-section var. cond.. 100 paid. per sec- 

. (see text) 
Ca. Cs-1OO paid. ceramic cond. C Cc, C -1000 paid. disc ceramic coud. l,- Closed circuit jack 
S,- S.p.s.r. toggle switch 
L1-.8 -2 mt.-130 t. #3O en., center- rapped. 

scra,nblewound. I1/4" dia. 
L -2 -5 ,nc. -63 t. 11:3U en., elosenound. 

dia. 
L :,-5 -13 mt.-20 t. 30 en., closewound. 

1 b," dia 
L4-12.30 n.c. -12 t. #.20 en., s /s" long, 

I" din 
L:. -30 -75 mc. -4 t. ?.`20 en., dosewound, 1" 

die. 
La-75 -1811 me. -2" hairpin loop. s /a" copper 

tubing (This length will have to be adjusted 
it operation to 200 mc. is desired, 

V, -6C4 tube (see text) 
V -6E5 tube 

Complete schematic of economy grid dip- 
per. Other tubes may be used if desired. 

cy meter of the "LM type" is nice if 
you can borrow one; but a communi- 
cations receiver will serve just as well. 
Extreme precision in calibration is not 
necessary. The writer used a number 
of war -surplus crystals coupled induc- 
tively by a few turns of wire to estab- 

(Continued on page 95) 

Side view of grid dipper. If the builder wishes. the size of the cabinet can be in- 
creased slightly to permit inclusion of a power supply to make unit self -contained. 
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r III .- 11, 

TONE -COMPENSATING 

PREAMP 
F .---c- - l 

_.. Chassis measures 5 x 912 x 3 inches over -all. 

Author housed his preamp in a standard wood cabinet. / / // / ////// //AMIAMM/ / / ///Imo AIM ///// /// ///// / / // / / /// //. 
By JOHN H. DANIEL 

This design incorporates, on a single chassis, almost every 

conceivable tone compensating network. It includes separate 

circuits for bass and treble controls, additional bass boost and 

sharp cut -off high -frequency attenuator, and loudness control. 

THE high -fidelity enthusiast who 
builds his own equipment can find 
numerous articles to guide (or con- 

fuse!) him in (1) selecting a suitable 
design for a high -quality audio am- 
plifier, (2) converting the electrical 
output of such an amplifier into rela- 
tively undistorted (or at least pleas- 
ing) sound, and (3) choosing a pre- 
amplifier with appropriate equaliza- 
tion curves to be used with magnetic 
phonograph pickups. For a summary 
of the three general types of circuits 
employed, see "A Preamp for Mag- 
netic Pickups," by William Creviston, 
RADIO & TELEVISION NEWS, December 
1952. While such a combination of an 
equalizing preamplifier with a flat - 
frequency- response amplifier and a 
well designed speaker -baffle system 
may possibly give all that is desired 
for the playing of records, it is prob- 
ably a rare individual who does not 
desire further tone adjustment and 
control, even in this case. Such a com- 
bination almost certainly will not sat- 
isfy a discriminating listener when 
used (minus the equalizing preamp, 
of course) with various AM or FM 
radio programs, or with TV sound. 

To obtain the additional tone varia- 
tion desired, one can refer to numerous 
articles on the general principles of, 
and special circuits for, bass and 
treble "boosts" and "cuts." However, 
it appears that somewhat less atten- 
tion has been devoted to the Problem 
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of integrating these ideas and circuits 
into a satisfactory over -all system. 

The system presented in Fig. 1 is a 
preamplifier designed to work from 
the equalizing preamp of the record 
player, the AM or FM tuner, or the 
TV discriminator output, into the in- 
put of the audio amplifier. It is not 
intended to be the simplest arrange- 
ment that might give a desired tone 
control, but was made as simple as 
possible while still furnishing nearly 
every type of control for which the 
author has heard a desire expressed 
by several high -fidelity experimenters. 
It can be said to be "versatile" not 
only because of the large number of 
tonal effects which may be incorporat- 
ed, but also because it furnishes a 
basic framework which lends itself to 
the substitution of alternative circuits 
to accomplish certain results, as will 
be discussed in the section on "Modi- 
fications." 

Features 

The schematic of Fig. 1 incorporates 
the following general features: 

1. "Primary" tone controls consist- 
ing of continuously variable amounts 
of bass and treble "boosting" or "cut- 
ting" on either side of a middle audio 
frequency (800 cycles -per- second), 
with flat frequency response resulting 
when all controls are in "zero" posi- 
tion. 

2. Additional tone controls consist- 

ing of a bass boost and a treble boost 
which can be switched in at any de- 
sired frequency (or frequencies, result- 
ing in several steps of boost) and for 
various amounts. 

3. A separate gain control and loud- 
ness control, allowing the former to be 
set for various inputs so that the latter 
operates on the proper Fletcher -Mun- 
son curve, and avoiding the likelihood 
of saturation in any stage for high 
level inputs. 

4. A sharp treble cut which may be 
set at various frequencies, as desired, 
to eliminate record scratch or high 
frequency noise. 

5. A sharp bass cut to be used with 
record players or programs having ex- 
cessive turntable rumble or 60 cycle 
hum. 

Primary Tone Controls 

The primary tone controls (Feature 
1) are realized by the network between 
the two halves of the 12AU7 tube, Vr, 
as indicated in Fig. 1. Because the 
impedance of this network is low for 
certain frequencies at certain potenti- 
ometer settings, it is driven by a low - 
impedance cathode - follower source 
which, with its high input impedance, 
serves as a buffer between the net- 
work and the high impedances asso- 
ciated with the output of the 5879 
tube, V1. The frequency response 
curves for this section are shown in 
Fig. 3. The four potentiometers, one 
each for bass boost, bass cut. treble 
boost, and treble cut, are arranged so 
that the boosts turn clockwise from 
the zero or flat position, and the cuts 
counterclockwise from that position. 

Additional Tone Controls 

The adjustable treble boost of Fea- 
ture 2 is accomplished by shunting 
networks such as R,, R:, C,, C: (Fig. 1) 
across the 0.47 megohm resistor R.,. 
With no shunt, this resistor, in series 
with R,,, cuts the gain of the preamp 
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Front and rear views of the tone -compensating preamp. See Fig. I for identification of controls and parts. 

///lL'///////////////////////////////////////////////////. 
to about a fifth. Shunting R. partially 
restores the gain for those frequencies 
for which the shunting impedance is 
low. Examples of the effect of several 
network parameters R,, R,, C,, and C_ 
are shown in Fig. 2, curves 1 -5. 

The adjustable bass boost of Fea- 
ture 2 is accomplished by feedback 
networks R, R,, C,, C., etc. (Fig. 1) 
which feed the output of the second 
half (V,,,) of the 12AX7 back to its 
grid input. Its operation may be un- 
derstood if it is remembered that the 
gain of this stage is approximately 
equal to the ratio of the total feed- 
back impedance between plate and 
grid to the resistance R. For flat re- 
sponse, network R,, C, R,, C, becomes 
a direct short (position 1 of switch 
S,), giving a constant gain and a low 
output impedance of approximately 
3000 ohms. This low output impedance 
is desirable if the preamplifier is to be 
cabled any distance to the amplifier 
proper, both from the standpoint of 
reducing 60- or 120 -cycle pick up, and 
of preserving the high frequencies. 

To boost the bass below a given 
frequency, a network, R,C,, having a 
higher impedance below this frequency, 
is switched in place of the short. The 
higher impedance results in less feed- 
back and therefore greater gain below 
this frequency. Examples of several 
choices of parameters R and C are 
given in the frequency curves of Fig. 2, 
curves 6 -14. 

Feature 2 furnishes an ideal means 
of properly equalizing the acoustic 
output between a woofer and a tweet- 
er. It is not unusual for the high 
damping factor of a good amplifier - 
speaker system to be nullified to a 
large extent (usually for the tweeter) 
by the insertion of a resistance -type 
equalizer in the dividing network for 
the speakers. Feature 2 avoids this by 
making an equalizer in the dividing 
network unnecessary. (Theoretically, 
our method, since it uses essentially a 
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single element in the feedback loop to 
produce a 6 db- per -octave slope, is per- 
fectly suited only to a dividing network 
having a 6 db -per- octave roll -off, such 
as is produced by a single capacitance 
in series with the tweeter and induct- 
ance in series with the woofer. In prac- 
tice, however, it seems to work equally 
well with the 12 db -per- octave net- 
works, probably because the transi- 
tion region is small, and the departure 
from flatness within it usually less 
than 2 db for the equalizations nor- 
mally required), besides providing ad- 
ditional possibilities for obtaining tonal 
effects at frequencies other than the 
one selected for the primary tone con- 
trol of Feature 1 (and other than the 
crossover frequency of the dividing 
network) . 

Loudness and Gain Controls 
The loudness control shown between 

V, and V, in Fig. 1 is the one advo- 
cated by Johnsonl with the addition 
of a 0.1 megohm resistor R,.. This ad- 
dition gives less emphasis on the high 
frequencies at low volumes, which 
seems desirable, at least in the au- 
thor's opinion. 

To use the loudness control prop- 
erly, the operator must associate a 
given position of the control with its 
corresponding (and unique) loudness 
level, preferably choosing the position 
corresponding to the level at which he 
is accustomed to listen. With the con- 
trol in this position, the gain control 
R, is varied to obtain this accustomed 
loudness level. From this point on, 
any desired "loudness" change is made 
with the loudness control, so that 
proper tonal balance is maintained at 
all levels. 

It is quite properly argued that such 
tonal balance can usually be main- 
tained by adjustment of the primary 
tone controls; however, this requires 
(for finicky listeners) a new "experi- 
mental" balance each time the loud- 

ness is changed, instead of the one 
initial balance. Occasionally also the 
range of the primary controls may be 
found insufficient to take care of both 
the primary tone adjustment and the 
Fletcher -Munson effect. 

Sharp Treble Cut 
When record scratch or high -fre- 

quency noise is reduced by means of a 
treble cut -off (Feature 4) such as is 
introduced by switch S, in Fig. 1, the 
sharper the cut -off the more effective 
the noise elimination before it inter- 
feres with quality of reproduction. 
The high plate impedance of the 5879 
pentode as a constant -current source 
is somewhat more effective in produc- 
ing a steep slope than a triode would 
he. In addition, a two- section, low - 
pass filter is used. The frequency char- 
acteristics are given in Fig. 2, curves 
15 -17. 

Sharp Bass Cut 
The bass cut (Feature 5) introduced 

by switch S, in Fig. 1 is obtained by 
means of a two- section, high -pass filter 
whose characteristics are given in 
Fig. 2, curves 18 and 19. Should the 
input impedance of the amplifier driven 
by this preamp be other than 0.47 
megohm, the 0.47 megohm resistor R. 
of the filter should be changed to equal 
it. The cut -off frequency, of course, 
varies inversely as the product of this 
resistor and the value of the two equal 
condensers switched in. 

The undesirable hum or rumbling 
which would lead to the use of this 
feature should, if possible, he eliminat- 
ed at their sources. However, the ex- 
penditure required to produce an am- 
plifier and speaker system which re- 
produces well at such low frequencies 
may sometimes be such that the finan- 
cial limit has been reached without 
including the considerable amount 
necessary to replace a hitherto per- 
fectly acceptable record player or 
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tuner with one meeting the new and 
more stringent requirements of ex- 
tended low- frequency coverage. In ad- 
dition, there are, at times, radio and 
TV programs with objectionable hum 
over which the listener has no other 
means of control. 

Layout 
The finished unit is shown in the 

photo on page 57. In its final form 
the unit includes an equalizing pre - 
amplifier2 for reluctance pickups and 
a selector switch (for various equali- 
zation curves as well as different in- 
puts) in addition to the elements of 
the circuit of Fig. 1. The plate supplies 
of 130 and 160 volts for the first and 
second halves, respectively, of the pre- 
amp tube were obtained by cascade 
decoupling filters from the 180 volt 
supply of the 5879 tube IV,). 

A chassis measuring 5"x9)::" al- 
lowed easy access to all components 
with a soldering iron when metallized 
condensers were used for values of .05 
to .25 pfd. Paper condensers would 
make access more difficult. 

With usual judicious placement of 
leads, no compartmental shielding was 
found necessary if the input leads to 
the equalizing preamp and to the 5879 
grid were shielded, and tube shields 
used on the preamp and 5879 tubes. 
The 250 -volt plate and 6.3 volt fila- 
ment supplies were taken from the 
main audio amplifier. With the fila- 
ment supply connected as shown in 
Fig. 1, 60 -cycle hum can be adjusted 
to a negligible value. 

Modifications 
It is a fair assumption that no two 

people will agree on what effects are 
desirable from a preamplifier as de- 
scribed here nor the best way to pro- 
duce any effect they do happen to 
agree upon as desirable. Consequently. 
the preamp has been designed to allow 
substitutions of other types of circuits 
with minimum disruption. 

For example, if it is desired to use a 
different circuit for obtaining the 
Fletcher -Munson curves than that 
shown in Fig. 1. it can undoubtedly be 
inserted as a direct replacement, since 

it is driven by a fairly low impedance 
and works into the high impedance of 
a cathode follower. 

Similarly, if it is desired to use a 
primary tone control which has bass 
and treble controls in series. with each 
driven separately by a triode section, 
the two sections of the 12AU7 may be 
used for this purpose. The Fletcher - 
Munson circuit may then he inserted 
between the two halves of the 12AX7. 
If it requires more than the 0.27 meg- 
ohm impedance. R R. shown in Fig. 1, 
this can easily be obtained by increas- 
ing the value of both R. and R. to 
the desired impedance. and increasing 
the grid resistor R:: by the same factor 
(or not less than 1, this factor). This 
will, of course, require larger values 
of R :,R.. etc., and smaller values of 
C:C,, etc., by the same factor. It may 
also be desirable to insert between re- 
sistors R, and R ,: a condenser of ap- 
propriate value (such that the product 
of its capacity and resistor R:,: gives a 
time constant of at least 0.025 second) 
to avoid possible leakage of plate volt- 
age to the grid. 

Fig. 1. Circuit diagram and parts list covering the tone- compensating preamplifier. it offers unusual circuit flexibility. 
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R ,,-I00 ohm, 12 w 
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11,-500,000 ohms audio taper pot ( "Bass 

Boost ") 
R_.,- 50,000 ohm linear taper pot 
R -200 ohm linear taper pot 
R -150,000 ohms. ' e 11.. res. 
R_ -22,000 ohm. ' 2 A. rus. 
K,-47,000 oh,,,, ' 2 w. res. 
R., -12OÚ ohm, I , . 

R,,,- 300.1100 ohm linear taper pot (ganged with 

R14 
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R24 

C22 

R25 
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^C27 
R30 

R291 
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C28, 

R,.... R -IRC Q 11 -1331 ( /'art of 'Lomines. 
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R_:. R_.. R3,.- 100.000 ohm, 12 w. res. 
R.. -1 nregohm audio taper por f ganga with 

R .,, R:,,, -IRC Al 13.1371 (Part of "Loud- 

R 

:,.rness Control-1 
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R,,, R,., RC M 13-1281 ( Part of "loud- 
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CI, Cs. Ca. C.-See Table 1 and section in text 
on "Additional Tane Controls" 

C-:,,. c,, -.OS p1d., 400 A. metallized 
cond. (see text) 

µ1d.. 200 v netallizeJ cond. (see text) 
C -3U pfd., 25 v. dec. cond. 
C, -20 pfd., 250 V. cautype elec. cond. 
C,. C,_. C_., -100 pith!. mica cond. 
CI". C1, -250 ppfd. mica cond. 
C,,, C,,-500 ps/d. mica cond. 
Cn. CI, C_;. C;,,, C :c, -.Ot pii., 400 V. cond. 
C,,, -25 pld.. 25 v. elec. cond. 

phi., 200 s. metallized cond. I'tee nati 

n ,n J. 
pfd.. 400 s. metallized cond. (see 

text) 
C,-40 pld.. 250 v. an -type elec. cond. 
Cl,. C_:, --.1 pfd.. 400 v. paper cond. 
C J pfd.. 400 v. metallized co' J. (see text) 

C .005 pfd.. 400 ,. cond. 
SI, S:, -2 -gang. II -pos. rotary switch /Mallory 

176C n equis. Author used 3 pos. on S,, 
"Treble Bon st' and 9 on S,. "Bass Boost ") 

J - 2gang, 4 -pos. switch (Sharp "Treble 
Cut") 

S, -2 -gang. 3 -po,. switch (Sharp "Bass Cut ") 
V, -5879 tube 
V.. -12ÁU7 tube 
V -124X7 tube 
The following parrs are shoats in the photograph 
on page 37. They make up an equalizing pre- 
amplifier used by the atehoi n I,,ch feeds into 
the preamp discussed. This equalizing prearr,p 
is not corert.d in the ars,de ,n r shown in the 
schematic. 
C -30 -30 pfd. decoupling cond. 
S- Selector switch (4.51. T.N. TV, equalizing 

curves for phono) 
V -124X7 tube 
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It might be pointed out that the 
primary tone control scheme of Fig. 1, 
if it is considered to include the entire 
12AU7, has the advantage over any 
scheme with separately driven bass 
and treble circuit elements of being 
able to drive another type of circuit 
(such as the Fletcher -Musson) di- 
rectly from its output beca Ise of its 
constant and comparatively low out- 
put impedance. It has the possible dis- 
advantage of requiring a cathode bias 
condenser and a 0.5 µfd. coupling con- 
denser. Both schemes are equivalent 
in providing roughly unity g.,in at the 
mid- frequencies. 

For those who desire step rather 
than continuous controls, no 2hange in 
basic design is necessary; the burden 
of the problem is to provide switching 
facilities with the desired resistance 
steps. A simpler means for obtaining 
essentially the same result s to use 
calibrated dials on the pane so that 
the continuous controls can 1.e set ac- 
curately and reproducibly tc the de- 
sired step value. 

To effect a slight economy, a type 
6AU6 may be used for the pentode in 
place of the 5879, using circuit com- 
ponent values recommended in the 
RCA "Receiving Tube Mani al," and 
maintaining the ratios of the resist- 
ances in the two- section, low -Sass filter 
to the plate resistor. 

For those who have a satisfactory 
equalizer for their woofer -tweeter di- 
viding network, or who are satisfied 
with a single speaker, and who do not 
feel the need for frequency control of 
bass boost other than that prcvided by 
the primary tone control, a simple ar- 
rangement is given by merely omit- 
ting the 12AX7. The price of the treble 
boost control and the treble sharp cut- 
off is that of the RC compomrnts and 
switches, since no tubes can to omit- 
ted by leaving them out, although an 
increase in gain (which is not needed) 
may he obtained. 

It is worth noting that the type of 
primary tone control used in Fig. 1, 
when considered as not including the 
second half of the 12AU7, still has an 
output impedance not exceeding 5600 
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Fig. 3. Frequency response characteristics of primary tone control 
network. Network shown between halves of 12AU7. V_, in Fig. 1. 

Fig. 2. Response curves of the addi'ional controls. The curves 
correspond to the network component values shown in Table I. 

ohms for the treble and 75,000 ohms 
for the bass (except for bass cuts). 
This is suitable for driving the Fletcher - 
Munson circuit directly. Thus, prob- 
ably the most economical version of a 
preamp with all the features listed 
would have the primary tone control 
driving the Fletcher- Munson circuit, 
which then drives the last half of the 
12AU7 in a circuit like that of the last 
half of the present 12AX7. Alternative- 
ly, the 12AX7 can be used with its first 
half connected as a cathode follower 
to drive the tone control. This version 
has less gain than the present arrange- 
ment. If more gain were necessary 
for inputs other than the record 
player, it could be provided by a 

switching arrangement which would 
place these inputs on the equalizing 
preamp of the record player and pro- 
vide it with a flat characteristic. Or, 
the gain could be increased for the 
record player as well by omitting the 
additional treble boost feature and 
using a single- section filter for the 
sharp treble cut -off. 

Try constructing this unit for good, 
reliable performance. 

REFERENCES 
1. Johnson, K. F..: ,l Continuously Vari- 

able Lon fir cxx Control.'' Audio Engineering, 
Ihvember 1930 

(;oode ll..Jo lue U.: "Problems in l'hono- 
1 /rfr pb Reword Reproduction." RADIO & TIME - 
\'LIIIS NE:4p., .November 1930 

Table 1. Component values for the additional tone controls and bass and treble 
sharp cut -offs. Refer to Fig. 2 for the various response curves obtained from 
the above listings (Curves 1.19). Only one set of values for RI- R: -CI -C. and 
R,- R; -C, -C, are shown in the schematic diagram of Fig. 1. Additional controls 
may be added at the discretion of the bui:der. Switches S, and SI have added 
contacts as shown in the diagram and may be used for this purpose. The con- 
densers Involved in C, -C,,, CI -C I C.,-C... and C,.-C, . C.:. -C,I are intended 
to be substituted for those used by the author. They can be added if the 
switches S, and S. are changed to provide the additional contacts required. 

CURVE C1 R, C, 

1 0 18 ppfd. open 
2 0 50 µpfd. open 
3 100,000 75 ppfd. open 
4 560,000 75 µpfd. open 
5 560,000 75 µµíd. 0 SO ppfd. 

R C., 

120.000 .01 pfd. 
120,000 .001 pfd. 

R, 

0 
0 

C, R 
0 
0 

C,I 

6 
7 
8 120.000 .001 pfd. 390,000 .003 old. o 
9 270,000 .0005 pfd. 0 0 

10 270.000 .0005 pfd. 220,000 .009 pfd. o 
11 120,000 .0025 pfd. 180.000 .016 pfd. 0 
12 470,000 .0003 pfd. 0 o 
13 270,000 .002 pfd. 560.000 .001 pfd. 1.2 meg. .005 µfd. 
14 1.8 megohm .005 pfd. 0 o 

C9, C,_ C, , CI C. C14 

15 .0001 pfd. 
16 .0005 pfd. 
17 .002 pfd. 

C:11, C33 C -, C.1 
R and C is an additional paral- 

18 .005pfd. let combination In series with R.. 
19 .01 pfd. 
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By BERT WHYTE 

THIS month might be described as the "otti- 
cial" opening of the "audio season." Chicago 

will have had its Fair by the time you read 
this and the New York Audio Fair will just 
be getting its exhibit rooms ready for the an- 
nul riot. All across the land hi -ti fans will be 
tuning their beloved systems to still further 
perfection and consulting their budgets on 
record expenditures. I hope you have been 
saving your pennies during the summer. he- 
cause there is such a plethora of fine 
that most budgets will require a drastic revi- 
sion . upwards. If you're going to indulge 
yourself, you may as well have as wide a 
choice as possible. So once again. I'm going 
to review more recordings than is usual. Nat- 
urally the reviews will be shorter. but that 
can't be helped if were to cram in all the 
good LPs that have made their appearance 
this summer and early fall. Incidentally, 
speaking about the X. 1'. Audio Fair, I am 
reminded to tell you that I shall be at the Fair 
and can usually be tracked down at the RADIO 
& TELEVISION News exhibit room. If I can 
be of any possible help to you in your record 
or equipment problems, drop in for a chat and 
we'll see what we can resolve. 

As promised last month. this issue will in- 
augurate reviews of tape recordings. i managed 
to obtain three of the new RCA Victor pre- 
recorded tapes and these will constitute the 
first review with more to follow in the com- 
ing months. 

Equipment used this month: Fairchild 280 
anti and 215a cartridge, Rek-O-Kut tl2H 
turntable, McIntosh C -108 audio compensator 
two 30 -watt 31eIntosh amplifiers. Jensen Tri- 
axial in Aarlson enclosure, Jensen Triaxial in 
Jensen folded horn. .11oynecord PT(13 tape 
equipment. 

TSCHAiKOVSKY 
SYMPHONY NO. 5 

Leopold Stokowski and his orchestra. 
DVORAK 

SYMPHONY NO. 5 
NBC Symphony Orchestra conducted by 
Arturo Toscanini. 
BRAHMS 

PIANO CONCERTI) NO. 2 
Artur Rubenstein, pianist with the Bos- 
ton Symphony Orchestra conducted by 
Charles Munch. RCA Victor "Red Seal" 
pre -recorded tapes. 71/4 ips, half- track, 
$14.95 each. (Tapes courtesy of Sam 
Goody, New York City.) 

It seems kind of funny and it gives me 
an odd thrill to lie writing a review on pre- 
seem-tied tape! After all the wishful thinking 
and the drum- beating for this medium its 
sort of hard to realize the dream has come 
true at last. Are the results worth all the 
trouble and the waiting? Decidedly-, yes! I 
will not go into the musical vanes repre- 
sented here. since they have long since been 
evaluated on the discs, which preceded these 
tapes. Suffice it to say the performances are 
excellent, which might be expected of the con- 
ductors and orchestras of such formidable 
reputations. I am sure you are more inter- 
ested in the technical quality of these tapes, 
since this was the stumbling block of all previ- 
ous efforts with pre -recorded tape. Oh. there 
have been a kw decent tapes prior to these. 
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Sonic of the late Al' Tape Library material 
is fairly good. but the quality is offset by the 
poor repertoire, and orchestras and conductors 
of considerably less luster than those on the 
Victor tapes. These Victor tapes were played 
back on .1lagnecord í'T63 machines fed into 
the main system. At 7!/; in:per- second, the 
tapes exhibited good wide range, although it 
was obvious that the wide range was obtained 
through pretty heavy treble equalization. This 
minor defect would only be noticeable on very 
fancy high -priced equipment and would sound 
"normal" on the average home machine. Back- 
ground tape hiss. long a hug -a -boo of previous 
tapes, white not completely absent, was at such 
a level that you have to consciously listen for 
the hiss against the music For all practical 
purposes then. hiss is no problem. it was with 
the dynastic range where the tapes really 
shone! \\'hat a difference from the discs! At 
last it is possible to hear a piece of music in 
its proper perspective. Pianissimo passages 
are really super -quiet and the fortissimo pas- 
sages will positively blow your head off! Even 
with the tromped -up equalization, this great 
dynamic range gives you a balance that is 
fabulous. In other words all the elements 
which are needed to make a good tape are 
present in these new Victors. \Vide range, 
wide dynamics, quiet background -no more 
snap, crackle, and pop! The pleasure of listen- 
ing to tape is a'so found in the stunning clar- 
ity of the individual instruments. Strings are, 
at last. edge:ess and smoothly silken. Brasses 
have that bright impact which is peculiar to 
their reproduction on tape, and the uninhib- 
ited transients of the percussion are incred- 
ibly "live." The tapes themselves were nicely 
packaged. with the !enders plainly marked 
with the name of the selection and the speed 
and which track to play. Pretty rough price 
you say ? Well, there is no use denying that 
$14.05 is pretty steep. Remember this though, 
you're getting a truer representation of the 
music, without the annoyance of record noise, 
and which Igiven reasonable care) can be 
played thousands of times without significant 
deterioration of quality or increments of noise. 
Remember too. that this is after all. the pio- 
neer effort by a major record cotti 'any. Even 
better quality will come, along with greatly 
reduced prices. as the market develops. How- 
ever. it should be pointed out at titis time, 
that it is extremely doubtful if a tape record- 
ing wid ever be sold as cheaply as discs. To 
give you but one of many re: -sons consider 
this: a vinylite blank on which an LI' is 
pressed costs no more than 5 to 10 cents at the 
outside. The same record manufacturer has 
to start with a 7" reel of raw tape to dottlicate 
his recording and the cheapest reel available 
these days is about $1!00! i think you will 
agree this is a whopping difference. Take 
this large basic price and add on all the rsaal 
costs such as duplicating. packaging. distrib- 
utor discounts. etc, and it's easy to see why 
tape is high priced at the present time. l'a- 
tience my friends, patience! At least we've 
actually got pre -recordad tapes and of good 
quality, too! Many years from now, these 
tapes may well become collector's items, much 
the same. as the first phonograph cylinders and 
discs. So a salute to l'ictor for their pioneer- 

The opinions expressed in this column are those or the 
lel it, ter and do not n res-.arily reflect the views or opin- 
ions or lb. tolitors or the publisher of tills magazine. 

ing and I'll review some more of their output 
next month. 

HANDEL 
THE MESSIAH 

The London Philharmonic Orchestra 
conducted by Sir Adrian Boult, The 
London Philharmonic Choir, Jennifer 
Vyvyan, soprano; Norma Proctor, con- 
tralto; George Maran, tenor; Owen 
Brannigan, bass. London LLA -19, RiAA 
curve. Price $23.80. 

It is hard to realize that with this edition, 
six versions of this great work are available. 
Nose I'm going to strike out boldly and say 
that further recording of the "Messiah" would 
accomplish nothing. In other words, this is a 
definitive edition as far as I'm concerned. The 
soloists are all splendid. the choir magnifi- 
cently trained, the orchestral playing a perfect 
accompaniment, and Sir Adrian's conducting 
of the original Dublin score a marvel to the 
ear. Sir Thomas Beecham's reading I have 
always greatly admired. but this takes you 
one step further in the direction of clarity 
and understanding. The sound is fabulous, 
with perfect balance maintained between or- 
chestral and vocal forces. String tone is some 
of the most beautiful on record. the all im- 
portant trumpets sharp and bright. The fa- 
mous "Hallelujah Chorus" is simply over- 
whelming in its cleanly delineated power. 
'Ruff said! Listen to the other "Messiahs" 
if you can, then listen to this great recording. 
The choice should be obvious and easy. The 
RIAA curve was better with a couple of db 
bass boost. Quiet surfaces. 

TCIIAIKOVSKY 
ROMEO AND JULIET 
1812 OVERTURE 
MARCHE SLAVE 
CAPRICCIO ITALIEN 

Vienna State l'hilharmonia conducted 
by Jonel Perlen. Vox P18700, NARTB 
curve. Price $5.95. 

Here is another of those super "bonus" 
discs that Vox has been putting out lately. 
Timis quartet of warhorses gives you well over 
an hour's playing time, a real bargain for your 
stoney. Of course mere length alone is no 
criterion of the worth of a recording. Happily, 
there are other virtues combined in this disc, 
not the least of which is the vigorous and 
forceful readings of Perlea. His "1812" is 
especially noteworthy for balance and preci- 
sion coupled with plenty of fire. Most people 
will probably buy this disc for the "1812," 
which is here afforded for the first time on LP, 
the authentic performance which includes the 
scoring for cannon, brass band. etc.! As you 
can imagine, this is productive of some mighty 
sounds, and even this tired old warhorse perks 
up when real cannon are boosting away. along 
Stith the great bells. etc. String tone a little 
strident in spots, but generally a good record- 
ing. A solid satisfying buy, especially for be- 
ginning audiophiles. The NARTB curve was 
adequate and surfaces were moderately quiet. 

KHATCHATURIAN 
VIOLIN CONCERTO 

Igor Oistrakh, violinist with Philhar- 
monia Orchestra conducted by Eugene 
Goossens. Angel 35100. RIAA curve. 
Price $5.95. 

For all those audio martyrs who like this 
music and the artistry of David Oistrakh, and 
who have had to endure the miserable record- 
ing on Mercury, this disc will be welcome in- 
deed. I don't think the Alerntry people knew 
at the time they contracted for this work, that 
what they would receive was the music from 
an old film track! Even present day Russian 
material is far from good and the film track 
was just plain awful. However, the Oistrakh 
playing and tone and technique was so phe- 
nomenal, it was decided to release the work. 
The disc sold remarkably well, a tribute in- 
deed to titis superb artist. in this Angel disc 
we have Igor Oistrakh, son of David. and in 
nearly every respect an artist as gifted as his 
father. His technique is simply fabulous as 
witness a cadenza of his Owll invention half- 
way through the first movement. He has a 

huge soaring tone that is shown off to great 
(Continued on page 157) 
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A REGENERATIVE 

SHORT -WAVE 

RECEIVER 

THE regenerative type of receiver 
has always been popular. Many of 
the earliest broadcast sets were re- 

generative, commercial and home con- 
structed alike, and the regenerative 
detector was a favorite of radio ama- 
teurs for many years. Nearly every 
old timer in radio has had experience 
with this type of receiver, and can 
remember long hours spent in getting 
the "tickler coil" of his one -or two - 
tube set adjusted to give the proper 
amount of regenerative feedback. Al- 
though long obsolete as a practical 
commercial circuit, the regenerative 
detector is often used by experiment- 
ers and beginners interested in build- 
ing a sensitive and useful receiver 
without undertaking the rather diffi- 
cult job of building a superhet. Many 
articles have appeared on the subject 
in recent years, and many manufac- 
tured kits are sold today to simplify 
still further the project of building a 
simple regenerative receiver. 

One of the simplest forms of the re- 
generative receiver for student con- 
struction is a regenerative grid cir- 
cuit detector (triode or pentode) fol- 
lowed by a stage of a.f. amplification 
(usually a pentode) for headphone 
reception. A circuit of this type was 
described by the author in the Oc- 
tober 1953 issue of RADIO & TeLevt- 
SION News. Sensitivity is good, and 
selectivity is also fairly good when 
the regeneration control is advanced, 
but there is a tendency for very strong 
signals to "tail off" over a considerable 
space on the dial and interfere with 
weaker signals. The use of a single 
tuned circuit makes construction sim- 
ple, and avoids the somewhat tricky 
alignment problems encountered with 
multiple tuned circuits. 

A number of advantages may be 
gained, however, by using a stage of 
tuned r.f. amplification ahead of the 
detector. Not only are sensitivity and 
selectivity increased, but the isolation 
of the detector from the antenna cir- 
cuit eliminates or minimizes several 

October, 1954 

Over -all view of the home -built regenera- 
tive short-wave receiver. It is housed in 
a cabinet which measures 8 x 8 x 7 inches. By WILLIAM C. STOECKER 

A simple, battery- operated receiver that features a tuned 

r.f. stage. It covers short -wave and three amateur bands. 

inherent difficulties often present in 
the regenerative detector. One diffi- 
culty sometimes encountered at high 
frequencies is "body capacity," or the 
tendency of the detector to change its 
tuning or regeneration setting slight- 
ly as the hand is brought near the re- 
ceiver or phone leads. This results 
from the fact that the body becomes 
part of the antenna circuit and changes 
its electrical characteristics. This 
change is then reflected in the tuned 
circuit of the detector. Other changes 
in antenna constants, such as physical 
movements of the antenna or changes 
of current in adjacent power lines, are 
likely to detune the detector circuit 
slightly unless an r.f. stage is used. 
Another inherent characteristic of the 
regenerative detector is its tendency 
to "dead spots," or spots on the tun- 
ing dial where the detector cannot be 
made to oscillate by advancing the re- 
generation control. It results from 
resonance effects in the antenna or 
other circuits which may be coupled to 
the detector. The use of a tuned r.f. 
stage reduces this tendency, but may 
not eliminate it altogether. 

The set described here has three 
tubes, a pentode r.f. amplifier, a triode 
detector, and a pentode a.f. amplifier. 
It is battery operated, requiring a 11/2 - 
volt "A" battery, a 45 -volt "B" bat- 
tery, and a 41/2 -volt "C" battery. The 
output circuit is designed for head- 
phone reception, but a connection may 
be made to an external amplifier and 
speaker if so desired (see Fig. 1). Two 
sets of plug -in coils are used to cover 
the desired frequency ranges. Range 1 
covers 3.3 to 8.1 megacycles, and range 
2 covers 7.7 to 19.9 megacycles. Thus 
the set includes the 16 -, 19 -, 25 -, 31 -, 
41- and 49 -meter international broad- 
cast bands as well as the 20 -, 40 -, and 
80 -meter ham bands. The antenna may 

be an outside antenna or an indoor 
wire of any convenient length. The 
present installation uses a wire about 
30 -feet long attached to the moulding 
on two sides of a room. 

The receiver has been used chiefly 
for short -wave broadcast reception. 
Foreign stations in all parts of the 
world have been heard; some come in 
at good headphone volume fairly con- 
sistently over periods of weeks or 
months. There are no dead spots in 
either of the two ranges used, al- 
though there are a few points where the 
setting of the regeneration control 
must be increased somewhat as com- 
pared with adjacent points. No signi- 
ficant tendencies to body capacity have 
been observed, and physical move- 
ments of the antenna are without ef- 
fect. Power line changes do have a 
slight effect on regeneration at one or 
two places on the high- frequency 
range, however, since the location of 
the receiver is somewhat unfavorable 
in this respect. 

Construction is not difficult, and the 
only electrical equipment required is a 
standard signal generator to aid in 
alignment. 

Circuit Design 

Fig. 1 shows the circuit diagram of 
the set. It is conventional and most 
of its features have been used many 
times before in regenerative receivers. 
Battery operation was chosen in order 
to avoid any difficulty due to hum pick- 
up to which the sensitive regenerative 
detector would he particularly sus- 
ceptible, and also to provide a stable 
plate voltage supply. Unless a voltage - 
regulated supply were used, a.c. line 
operation would not provide a suffi- 
ciently constant voltage for the detec- 
tor plate, and the regeneration con- 
trol would have to be reset frequently. 
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ILB4 
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L5 

RFC2 

060 \ 

CONNECTION TO EXTERNAL AUDIO AMPLIFIER 

PHONE .d LAMP CORD 
PLUG ssssssss I I ; 

20K 

05 

RECEIVER CHASSIS 

AMP 

AMP CHASS 

Ri. R -1 megohm, lis w res. 
Rr- 10,000 ohm pot, linear taper 
C,. Cr,, Ca. C11-.05 old., 200 v. cond. 
C_Cr- 140/140 ppld. v r. cond. (a standard 

2- section 420/420 µµId. t.r.f. unit was modi- 
Fed. See text) 

Cs. Cs -3.30 odd. trimmer rond. (on Cc-Cs, 
see text) 

C, -3 -30 pp /d. trimmer cond. 
C -140 odd. (mas.) rar. cond. (Bud MC- 

1876) 

W 
SPEAKER 

C.,.-200 µµ/d. mita cond. 

IS 
Ci-.1 old., 200 v. cond. 
L1, Lx, La, L,, L, -See coil diagram and table, 

Fig. 2. 
RFC,, RFC -7.5 mhy. r. /. choke 
T,- Interstage audio trans., 10,000 ohm pri., 

1:2 turns ratio I Thordarson T- 20416) 
5, -3 -pole, 2 -pou. rotary switch (Mallory 3242- 

J, 4 -pole, 2-pos. unit was used) 
E1- 2000 -th, magnetic headphones 
1-11/2 volt "A" battery 
1 -45 volt "B" battery 
1 -45= volt "C" battery 
3- Loatal sockets 
2 -Octal sockets 
1- Cabinet with hinged lid, 8" x 8" x 7" (Bud 

C -973) 

C12 

R3 ^ 

GAIN 
CONT. 

+45V -4.5V. 

L1 

+4.5V. +1.5V 
- I.5V. 
- 45V 

I -Open -end chassis (Bud CB -41) 2- Shielded coil norms with tuning slug (Millen 
74001) 2- Shielded coil forms (Millen 74002) 1- Vernier dial (National "B ") 

1-Flexible metal coupling for s,á" shaft (Na- 
tional TX -22) 

1 -Phono jack 
1 -Phono plug 
V, -ILCS tube 
V:.-1LE3 tube 
V5-1 LB tube 

Fig. 1. Complete schematic diagram of the regenerative short -wave receiver. See Fig. 2 for details on winding the plug -in coils. 

The r.f. and a.f. pentodes were chosen 
from the low -voltage line of battery - 
operated tubes in order that "B" bat- 
tery requirements might he held to a 
minimum. The current drain is 150 
ma. from the "A" battery, 3.9 ma. from 
the "B" battery (42 volts), and 0.5 
ma. from the "C" battery. The load 
is light and batteries last many 
months. 

The r.f. amplifier is an r.f. pentode 
(1LC5) having a semi- remote cut -off 
characteristic. The r.f. gain is con- 
trolled by means of a variable resistor, 
R:1, across the "C" battery, and is 
greatest at the clockwise limit of 
the control where the voltage applied 
externally to the grid is zero. Bypass 
condensers are used at the usual 
points in the circuit in order to block 
d.c. voltages and at the same time 
provide a path for free flow for r.f. 
currents. In order to realize maximum 
r.f. gain, the impedance of the plate 
load has been made quite high by 
winding a large number of turns on 
the detector primary, L. 

The detector is a triode (1LE3) and 
uses the familiar grid -leak and con- 
denser method for rectification of the 
modulated r.f. signal in the grid cir- 
cuit. An r.f. component of current 
exists in the plate circuit, and is fed 
back in proper phase into the tuned 
grid circuit by the tickler winding of 
the detector coil, Ls. Regeneration is 
controlled by means of a variable by- 
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pass condenser, C in the ground re- 
turn of L. This method of controlling 
regeneration works exceedingly well. 
It is smooth and quiet in operation and 
permits a very close control over the 
entire tuning range. Also, the detun- 
ing effect of the control is very slight 
and, usually, is not noticeable. As in 
all regenerative detectors. however, 
the regeneration control must he reset 
whenever the tuning condenser is 
varied over more than a very small 
range. In receiving c.w. signals, the 
detector functions as a tuned -grid os- 
cillator, producing an a.f. note by het- 
erodyning with the incoming signal. 
The grid circuit detector, considered 
apart from the regenerative feature, is 
one of the most sensitive methods of 
detection ever devised, and was used 
extensively in the early era of radio. 
A detailed explanation of its operation 
may be found in any of the older books 
on radio, and, as a matter of interest, 
the constructor is strongly advised to 
consult one of them. 

The audio frequency amplifier is a 
power output pentode (1LB4) capable 
of producing 35 milliwatts of power in 
its plate load. The 1LB4 requires a 
load impedance of 20,000 ohms, and 
the usual pair of magnetic headphones 
(2000 ohms d.c.) has an impedance of 
this order. Fixed bias was used in pref- 
erence to self bias since use of the 
latter would have meant dropping the 
entire plate voltage supply by 41/2 volts 

(the over -all value of the grid bias). 
The detector plate was transformer - 

coupled to the a.f. amplifier grid using 
an interstage audio transformer hav- 
ing a 10,000 ohm primary impedance 
and a 1:2 turns ratio. The advantage 
of transformer coupling over resist- 
ance coupling lies in the fact that the 
voltage on the detector plate is re- 
duced only slightly from the "B" bat- 
tery terminal voltage. The detector 
plate is, therefore, operated at its 
optimum voltage of approximately 45 
volts. 

Construction 
The receiver was built in a stand- 

ard metal cabinet 8" x 8" x7" equipped 
with a hinged lid. A 7" x 7" x 1/2" open - 
end chassis was attached to the panel 
so that the panel and chassis could be 
removed as a unit. The phone jack, 
switch, and gain control mountings ex- 
tend through the panel and chassis 
front and thus serve to attach the two 
parts. Since the lower front edge of 
the cabinet has a flange, two wooden 
strips were attached to the floor of the 
cabinet running front to back and ex- 
tending slightly above the flange to 
form a support for the chassis. A tray 
for the batteries 2%" x 7" was at- 
tached to the rear of the chassis in 
order to keep the batteries from slid- 
ing into other parts as the receiver is 
moved. It was formed by bending an 
aluminum sheet in the manner shown 
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in the photographs. Battery, anten- 
na, and ground connections were made 
to a fiber binding post strip attached 
to the back end of the chassis. Holes 
were drilled in the chassis under each 
terminal large enough to clear the 
binding post and an attached terminal 
lug, so that the fiber strip could be 
mounted flush. The under chassis 
photo shows this construction. A rec- 
tangular window 1 :4" x 6'4" was 
sawed in the rear of the cabinet 1" 
from the bottom to provide access to 
the terminal strip. 

The chassis layout was planned to 
conserve space and at the same time 
provide the shortest possible leads for 
the critical coil, condenser, and grid 
connections. The receiver is compact, 
and considerable care should be given 
to the placement of parts, particularly 
if parts of different manufacture from 
those of the parts list are used. Be- 
gin by mounting the phone jack. 
switch, and gain control. Then, with 
panel and chassis attached, place the 
other parts in their intended location 
and check to see if the arrangement is 
satisfactory before drilling holes. See 
that the variable condensers are 
mounted far enough apart to give a 
spacing of at least '_" between the 
detector coil shield and the plates of 
either condenser. Wire with No. 20 
solid hook up wire and make all leads 
t except d.c. leads) as short and direct 
as possible. Ground connections are 
best made to soldering lugs attached 
to the chassis with 6 -32 machine 
screws. It is essential that ground 
leads be short and direct. A punch was 
used for socket holes in this receiver, 
but if machine screws are used to 
mount the sockets, the grounding lugs 
could conveniently be attached to the 
mounting screws. 

The tuning condenser has two iden- 
tical 190 µµfd. sections for simultane- 
ous tuning of the r.f. and detector 

RF COILS -MILLEN FORM 74001 

BAND I -3 3 TO B I MEGACYCLES 

BAND 
W 

BAND 2 

á;ó 

' 
,¡I 

u45 TURNS, NO 30 
LO ai,' ,NS.NO2B 

6 3/32' 

L I .20 TURNS, NO 28 
L2.15 TURNS, N026 

SPACED ONE DIAM- 
ETER BETWEEN 
TURNS 

41 (Bl 

DETECTOR COILS- MILLEN FORM 74002 

BAND 2 -77 TO 199 MEGACYCLES 

BAND I 

3/32' 

BAND 2 

L3.53 TURNS, NO 30 L326 TURNS, NO 28 
L4.45 TURNS, NO 28 L4. 16 TURNS, SPACED 
L5.36 TURNS, N030 ONE DIAMETER BE- 

TWEEN TURNS, NO 
28 

ICI LS 12 TLRNS, NO 28 
ALL COILS WOUND IN SAME DIRECTION ON FORM. CLOSEWOUND UNLESS OTHERWISE INDICATED IDI 
NO28 B 30 PLAIN ENAMELED WIRE 

PIN R.F. COILS 
1 Ground ring 
2 Top of L. and pin 1 

3 Top of L_ 

4 No connection on Band 1, jumper to 
pin 3 on Band 2 

5 Bottom of I._ 

6 No connection 
7 No connection 
8 Bottom of L. 

DETECTOR COILS 
Top of L 

of L. 
Top of L, 
No connection 

Bottom of LI 
No connection 
Top of LI and gerund ring 
Bottom of L. 

Fig. 2. Coil winding data on the plug-in coils and correct internal coil connections. 

coils. Since no such unit of sufficiently 
small physical size was available, it 
was made by removing rotor plates 
from a 420 µµtd. standard broadcast 
t.r.f. condenser. Of the fifteen rotor 
plates on each section, all but the five 
closest to the dial end were removed. 
This is easily accomplished by cutting 
away the spacer to free one plate at 
a time, bending the plate to the side 
with a pair of long -nose pliers. and 
pulling. The condenser was mounted 

Under chassis view of receiver. Parts are not unduly crowded. 

October, 1954 

on a steel right -angle bracket secured 
to the chassis by two screws. The dial 
was mounted first, and the condenser 
bracket was then positioned accurate- 
ly to make the condenser shaft line 
up properly with the dial. A flexible 
metal coupling between the condenser 
and the dial serves the two -fold pur- 
pose of correcting any small mechan- 
ical misalignment, and preventing 
stresses applied to the dial or panel 

I Con fillur(' on pug(' 761 

Top view showing construction of the battery "compartment." 
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C 0 

FUNDAMENTALS OF 

0 R 

DEFLECTION AND 

HIGH VOLTAGE 
By MILTON S. KIVER 

Author, "Television Simplified" 

THE deflection system of a tri -gun 
color television receiver possesses a 
marked similarity to the deflection 

system of a monochrome receiver. This 
is best illustrated by an examination 
of the deflection system of a colon 
television receiver. 

In the vertical section, Fig. 1, there 
is an integrating network, a blocking 
oscillator, and an output amplifier. Ap- 
plication of the deflection voltage is 
made in the normal manner (i.e., via 
transformer) to the two windings of 
the deflection yoke. The only signifi- 
cant change from monochrome practice 
is the addition of a vertical convergence 
amplifier control which evidently sup- 
plies some voltage to a special ampli- 
fier. More on this presently. 

In the horizontal system, Fig. 2, 
there is a 6SN7 synchroguide horizon- 
tal oscillator and control tube, fol- 
lowed by a 6CD6 power output ampli- 
fier. The pow. n. requirements of the 
horizontal output stage in a color re- 
ceiver are greater than for a compar- 
able monochrome receiver because, 
first, three beams must be deflected 

TV 

The new CBS -Hytron 19 -Inch color TV picture tube. This type I9VP22 tube uses three 
guns and a curved shadow mask with the phosphor-dot pattern on the curved face plate. 

Part 8. The deflection and high - voltage systems 

of typical color TV sets using the tri -gun tube. 

instead of one, and second, a 20,000 
volt accelerating voltage is required 
by the tri -gun color picture tube. In 
addition, there is also a special focus 
rectifier in the high -voltage system 
and it, too, must be supplied with 
power. 

The horizontal output transformer 
contains one main winding and several 
auxiliary windings. The principal wind- 
ing provides connections for the plate 

Fig. 1. The vertical sweep system of an RCA color set for a 15 -inch tube. Aside from 
the voltage made avai:cble for a vertical convergence amplifier, the circuit is 

identical to the vertical stages found in many black -and -white television receivers. 
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of the 6CD6, the high -voltage recti- 
fiers, the deflection yoke, and the 6AU4 
damper tube. The auxiliary windings 
provide positive and negative trigger- 
ing pulses for the various a.g.c. and 
chrominance circuits, and heater pow- 
er for the high- voltage rectifiers. 

In the circuit of Fig. 2, three high - 
voltage rectifiers are employed to 
develop the 20,000 volt accelerating po- 
tential required by the tri -gun pic- 
ture tube. The circuit is apparently 
unlike any we have ever seen in mono- 
chrome receivers although the labeling 
on each tube does provide some clue 
as to its function. The first tube is 
labeled as the high -voltage rectifier, 
the second tube is called a diode cou- 
pler, and the final tube is the high - 
voltage doubler. 

To understand how this section op- 
erates, let us examine a high -voltage 
doubler that was used for a time in 
monochrome sets. The circuit is shown 
in Fig. 3. In brief, it operates as fol- 
lows: During the retrace interval, the 
voltage developed across the full pri- 
mary- secondary winding of the output 
transformer rises sharply to, say 11,000 
volts. This causes V, to conduct, and 
C, charges to 11,000 volts (after the 
first few cycles) with the polarity as 
indicated. In the longer interval be- 
tween retraces, C, and C: are seen to 
be essentially in parallel with each 
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Fig. 2. Schematic diagram of the complete horizontal 

other through the primary- secondary 
winding of T, and R,, R and R. Hence. 
C. also charges up to the full 11,000 
volts. 

At the next retrace interval, 11,000 
volts once again appears across the 
transformer. If we pause at this mo- 
ment and add up the voltages existing 
between point "A" and ground, we see 
that the transformer voltage and the 
voltage across C2 are equal to 22,000 
volts. This potential is applied to V., 
causing this tube to conduct, and CJ 
charges to 22,000 volts with the polari- 
ty indicated. Losses in the circuit plus 
the current drain on the power supply 
by the picture tube usually reduce the 
output voltage to some value less than 
twice the peak applied pulse, say 
20,000 volts. 

It can be seen from the preceding 
discussion that the purpose of the re- 
sistive network of R., R,, and RE is to 
help transfer the charge from C, to C. 
and thereby assist in the voltage dou- 
bling action. The same job can be ac- 
complished more efficiently (i.e., with 
less high -voltage power loss) by sub- 
stituting a diode for the resistive net- 
work. When this is done, the circuit 
of Fig. 3 becomes equivalent to that of 
Fig. 2. 

Within the same high -voltage supply 
of Fig. 2 is a special triode (6BD4) 
labeled a shunt regulator. The purpose 
of this tube is to maintain a constant 
load on the high voltage power supply 
so that changes in picture contrast will 
not cause the high voltage to change, 
with corresponding variations in bright- 
ness, focus, and deflection (i.e., picture 
size). What the regulator tube does, 
in essence, is vary its internal resist- 
ance in a manner opposite to the cur - 
October. 1954 

deflection system of an RCA 

EDITOR'S NoTE: Part I of this series, 
which appeared in the March, 1954 issue. 
explained color mixing und its applirrx- 
linn in color TV. Part 2, appearing in the 
April issue, described the NTSC color 
signal. The block diagram of a typ i.,l 
color TV recrirer was described in th, 
.1ln y issue. The June article in this Seri, .s 

drxrribed the tuner, sound, and some or 
th, video circuits of a color recel r. 
Typical chrominance circuits (demodula- 
tor, matrix, adders, etc.) were analyze d 
in the July article. The formation rond 
composition of the color signal were o - 
plained in August. t olor synchronization 
circuits including the su beurrier oscilla- 
tor we' e a ordit rol in September. 

In view of the many erg xtest8 received. 
RADIO & TELEVISION NEWS will publi.s'i 
titis series in reprint form. The first three 
parts are in a single unit (SO cents). the 
balance will be reprinted in indiridual 
parts at 20 cents each. Por quantities of 
50 or more, write for quota /ions. .I d,Lr.'.s 
your inquiries to RADIO k TEa.es'is I N 
NERs Reprint Editor. 366 Madison .1 rr.. 

rent drawn by the picture tube. For 
example, when a bright element is be- 
ing traced out on the screen, picture - 
tube current is high and the drain on 
the high -voltage power supply is in- 
creased. During this interval the drain 

15 -inch color television receiver. 

Fig. 3. A voltage -doubler circuit of 
the type used in monochrome sets for 
high voltage. The bottom of the pri. 
mary of T, appears grounded to the 
15,750 -cycle horizontal retrace pulses. 

of the regulator tube is reduced by a 
proportionate amount. 

Conversely. when a darker portion of 
the picture is being traced out, the 
current requirements of the picture 
tube are reduced. This reduction would 

Fig. 4. Color TV high- voltage supply using a type 3A3 rectifier. especially 
developed for the high -voltage circuits of color receivers. Contrast this RCA 
circuit with the more complex arrangement shown in the circuit of Fig. 2. 
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ELECTRON 
BEAMS 

/ BEAMS 
PROPERLY 

/CONVERGED 

ELECTRON 
GUNS PLANAR 

MASK 

BEAMS 
SPREAD 

ARC THAT MASK SHOULD NAVE FOR 
,/BEAM T0 REMAIN CONVERGED 

AT ALL POINTS 

Fig. 5. Electron beams are not converged 
at edges of flat screen because it does 
not conform to the arc of focus points. 

tend to cause the high voltage to rise 
were it not for the fact that now the 
regulator tube increases its current 
drain, thereby maintaining a constant 
over -all load on the power supply. And 
this, in turn, keeps the high voltage 
constant. 

The shunt regulator accomplishes its 
purpose in a relatively simple manner. 
The tube is shunted across practically 
all of the high voltage bleeder. The 
plate of the tube goes to the top of the 
bleeder network while the cathode is 
returned to a positive potential point, 
in this instance about 400 volts. The 
grid is then tapped into the bleeder 
network at a point which will provide 
it with the necessary bias voltage with 
respect to the cathode. 

The circuit is now ready to function. 
If the high voltage rises, due perhaps 
to less current drain by the picture 
tube, then this increase, in part, will 
he transmitted to the grid of the regu- 
lator triode because of the grid tap 
on the high -voltage bleeder string. A 
more positive grid means increased 
tube current flow and if the circuit has 
been properly designed, this increased 
current will just take up the slack 
shed by the picture tube and bring the 
high voltage down to its correct level. 

On the other hand, when the picture 
tube draws more current, the high 
voltage has a tendency to drop. This 
lowers the voltage across the bleeder, 
providing less positive voltage for the 
shunt regulator and thereby driving its 
grid more negative. This reduces the 
current drawn by the regulator and 
tends to counteract the increased pic- 
ture tube current. Again, the high - 
voltage system sees a fairly constant 
load and its voltage value remains 
stable. 

The focus rectifier, a 1X2A, is con- 
nected to a lower point on the output 
transformer winding than the high - 
voltage rectifier and, in consequence, 
develops a lower output voltage. The 
voltage ordinarily required by the 
focus electrode in the tri -gun picture 
tube is in the neighborhood of 2500 to 
5000 volts. The need for a separate 
rectifier stems from the appreciable 
amount of current that the focus elec- 
trode draws. 

The convergence electrode of the 
picture tube must also have a high 
voltage, between 8500 and 10,500 volts, 
but since the current drawn by this 
element is practically nil, the voltage 
can be obtained directly from the 20; 
000 volt line by simply inserting a re- 
sistive divider network between the 
20,000 volt line and chassis ground. 
This is the procedure followed in the 
circuit of Fig. 2. 

The damper tube in the output cir- 
cuit absorbs whatever excess energy 
is developed during the horizontal re- 
trace interval and converts this into 
an equivalent amount of voltage which 
is then combined with the receiver 
"B +" to provide a boosted "B +" volt- 
age. In the circuit of Fig. 2, this 
boosted "B +" is employed only by the 
plate of the 6CD6 horizontal output 
amplifier. 

Electrical centering is usually em- 
ployed with the tri -gun color picture 
tube. For this purpose there are ver- 
tical and horizontal centering potenti- 
ometers, each with enough d.c. poten- 
tial difference across it to achieve the 
picture centering variation. 

Fig. 6. Schematic diagram of a 
convergence circuit employed in 
a typical 
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While many of the initial receivers 
employed three high -voltage rectifiers, 
subsequent models functioned satisfac- 
torily with a single high -voltage tube. 
The circuit shown in Fig. 4 uses a new- 
ly- designed 3A3 high -voltage rectifier. 
19,500 volts are developed directly and 
this value is maintained by a 6BD4 
shunt regulator. Aside from this 
change, the rest of the circuit is simi- 
lar to that of Fig. 2. 

Also used to some extent instead of 
the 6BD4 is a 6353 gaseous regulator. 
The unit is shaped in the form of a long, 
narrow cylinder which is filled with 
hydrogen gas. Operation of this recti- 
fier is similar to VR tubes where the 
current drain is dependent on the ap- 
plied voltage. As the voltage attempts 
to rise, the current drain increases and 
this keeps the voltage from rising. The 
6353 may be considered as a passive 
regulator in that the applied voltage 
must exceed a certain level before the 
unit will begin to function. Electronic 
regulators, such as the 6BD4, are capa- 
ble of providing more effective control. 
Their cost, however, is higher now. 

Convergence Amplifiers 

The one remaining section of a color 
television receiver still to be examined 
is the convergence amplifiers. It was 
probably noted in some of the previous 
diagrams that there were voltage take- 
off points in the output stages with 
the notation, "to convergence ampli- 
fier." A typical circuit to which these 
voltages are fed is shown in Fig. 6, 
but before we undertake an examina- 
tion of how these stages operate, it 
may not be amiss to review briefly 
what they do and why they are needed. 

The scanning surface of the fluores- 
cent screen in the picture tube is either 
flat or slightly curved. The same is 
true of the shadow mask which is po- 
sitioned slightly in front of the phos- 
phor dot screen. Now, in order to ob- 
tain an image which possesses the cor- 
rect colors and is properly focused, two 
independent actions must occur. First, 
to have each of the three electron 
beams strike only one color, it is nec- 
essary that the beams pass through 
the same hole on the shadow mask at 
the same time and strike individual 
phosphor dots. 

When the beams are in the center 
of the screen, we can cause them to 
converge properly by adjustment of 
the d.c. voltage which is applied to 
the convergence electrode in the pic- 
ture tube. This adjustment, however, 
is effective only in the center of the 
screen. As the beams move away from 
the center, they tend to converge at 
points in front of the mask because the 
distance from the flare of the tube to 
the center of the screen (or mask) is 
less than the distance from the flare 
to the ends of the screen or mask sur- 
faces. See Fig. 5. 

A similar situation exists for beam 
focus (at the phosphor dot screen I. 
That is, a beam properly focused at the 
center of the screen will move pro- 
gressively out of focus the farther it 
swings from the center. 
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To correct both of the foregoing con- 
ditions, we need a special parabolic 
voltage (shown in Fig. 7B) which, 
when added in series with the d.c. focus 
and convergence voltages, causes them 
to change (i.e., increase) as the beam 
moves away from the center of the 
tube. It is the purpose of the con- 
vergence amplifiers to provide such a 
correcting voltage. 

A 12AU7 dual- triode amplifier in 
Fig. 6 functions as the vertical con- 
vergence amplifier. The input to the 
first triode, VI, is obtained from the 
vertical output amplifier. One line, 
from the vertical amplifier V, plate, 
develops a parabolic wave across R,. 
This is the ''Vertical Convergence Am- 
plitude Control" and it controls the 
amplitude of the parabolic wave reach- 
ing V,. The variation extends from 0 
to 200 volts peak -to -peak. 

A second control in the input circuit 
of V. is the shape control, R,. This 
varies the tilt of the parabolic wave 
by introducing either a positive or a 
negative saw -tooth voltage. The lat- 
ter is obtained from either the plate 
or cathode of the vertical output am- 
plifier, depending upon the position of 
the center arm of the shaping control. 
(R, has one end connected to the plate 
of V. and the other end to the grid. The 
signal shift between these two circuits 
is 1R0° and by altering the position of 
the movable arm of R, we can add 
positive or negative saw -tooth voltage 
to the parabola appearing across R,. 
At some intermediate point on R, zero 
saw -tooth voltage is applied to V,.) 

The voltage reaching the grid of V, 
is amplified, first by V, and then by V,. 
After that it is transferred to T, where 
it combines with the horizontal con- 
vergence voltage. The latter signal is 
developed by tapping off a negative 
pulse from a winding on the horizontal 
output transformer and feeding this 
pulse to two series -tuned resonant cir- 
cuits. L. and L. The waveform present 
across L, is shown in Fig. 7D. It is 
essentially a sine wave but with enough 
parabolic curvature to adequately per- 
form its function. R: controls the am- 
plitude of the horizontal convergence 
waveform. The movable slug in L. con- 
trols the phase of the waveform at 
minimum setting of R. while the slug 
in L, controls the waveform phase at 
maximum setting of 

The horizontal and vertical conver- 
gence circuits combine their output 
voltages ria C,, C,, and R., producing 
the resultant waveform shown in Fig. 
7E. This voltage is then appropriately 
combined with the d.c. focus and con - 
vergence voltages and applied to the 
corresponding electrodes in the tri -gun 
picture tube. 

In monochrome receivers, the pic- 
ture tube has a single brightness con- 
trol which is used to vary the back- 
ground or over -all screen illumination. 
All other d.c. potentials on the tube are 
fixed at certain specified values. In 
the tri -gun color picture tube, we are 
dealing with three separate electron 
guns and three separate phosphors. 
Not all the phosphors possess the same 
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efficiency; red, for example, has the 
lowest efficiency and hence requires the 
highest beam current. Failure to pro- 
vide for this will give the screen a 
bluish -green tinge. In consequence, 
the screen and control grid voltages for 
each of the three electron guns are in- 
dividually adjustable. See Fig. 8. 

The controls in the cathode leg of 
the picture tube determine control - 
grid bias. The higher the arms move 
up on the controls, the more negative 
the control grids become. The green 
and blue guns possess the same bias 
as the red gun only when their poten- 
tiometer arms are at the bottom of the 
controls (maximum counterclockwise 
position). For all other settings of 
these two controls, the blue and green 
guns have a more negative grid, hence 
less gun current. 

A sample procedure indicating how 
these six controls are adjusted is as 
follows. (The control -grid potentiome- 
ters are frequently called the back- 
ground controls.) 

1. Set the three screen -grid controls 
to maximum. 

2. Set the background controls to 
produce a grey picture at low bright- 
ness. 

3. Turn up the brightness control. 
(Note that this is the red background 
control. It is the only one of the group 
that extends to the front panel.) 

4. As the brightness is increased, 
note which color becomes dominant 
and the screen -grid voltage on the gun 
associated with this color. 

5. Reduce the brightness and reset 
the background controls. 

6. Repeat steps 3, 4, and 5 until no 
color tinting can be observed over the 
normal range of brightness levels. 

The proper setting of the back- 
ground and screen -grid controls to pro- 
duce a black -and -white picture is also 
the proper setting for color reception. 

(To be continued) 
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Fig. 7. (A), (B). and (C) show the ver- 
tical dynamic convergence waveforms em- 
ployed in the circuit of Fig. 6. (D) is 
the convergence waveform in the horizon- 
tal circuit, and (E), the resultant para- 
bolic waveform which is combined with 
the d.c. focus and convergence voltages. 
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Fig. B. Picture tube brightness 
controls of the three -gun color 
TV tube. (A) shows the ac- 
tual control circuits, (B) is 
a simplified version of them. 
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ECONOMY MODEL 

Fig. I. Portable TV receiver weighing 
39 pounds and using only 14 tubes. 

1 

UST as the radio industry simplified 
and improved home radios until the 
5 -tube a.c. -d.c. superhet became a 

standard receiver, so is the television 
industry striving for a streamlined, 
minimum -expense set. While price is, 
of course, the major consideration, op- 
timum performance and good service- 
ability are also essential features since 
they influence customer acceptance in 
the long run. All major manufactur- 
ers now offer a line of low cost, good 
performance receivers which incor- 
porate many new features. New tubes, 
new components, and different chassis 
layouts deserve the service technician's 
close attention. 

Performance 
The important thing about the new 

economy TV sets is the fact that, al- 

TV SETS 

By WALTER H. BUCHSBAUM 
Television Consultant 

RADIO 6 TELEVISION NEWS 

Here's how TV manufacturers are 

using fewer tubes in their new, 

inexpensive, lightweight TV sets. 

though the number of tubes is reduced, 
the operation of each section and the 
over -all performance are as good as in 
earlier models. Every one of the re- 
ceivers described here has a regular, 
two -tube r.f. tuner, at least three i.f. 
stages, a diode detector, pentode video 
amplifier, good intercarrier sound, and 
conventional sync and sweep circuits. 
Picture tubes of 14 -, 17 -, and 21 -inch 
rectangular screen sizes are used, and 
anode voltages up to 16 kv. are pro- 
vided. Conventional components such 
as resistors, condensers, coils, and 
transformers are still used, although 
some manufacturers employ more 
printed circuit sections and some even 
use printed wiring in certain sub- 
assemblies. The author has checked 
sensitivity and bandwidth of several 
typical economy sets and found them 
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Fig. 2. Block diagram of the Hallicrafters 
B1600D TV receiver showing how the 
various sections of the new multiple 
tubes are used throughout the receiver. 
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to be quite acceptable even for inter- 
mediate fringe operation. For extreme 
fringe locations the gain of three i.f. 
stages and the noise figure of a pen- 
tode ri. stage is not sufficient. A cas- 
code tuner and four i.f. stages with 
good noise immunity in the sync sec- 
tion are required for a real fringe 
location or where a particularly noisy 
signal is received. 

Deflection and high voltage sections 
in the new models are generally well 
designed and operate as well or bet- 
ter than the older, more complex cir- 
cuits. A simple autotransformer fly - 
hack is used almost universally. The 
increased efficiency of the transformer 
core material as well as better winding 
techniques permit high voltage circuits 
to be built which supply 16 kv. and 90 
degree deflection, all on only 250 volts 
"B +. 

The relatively low "B +" input power 
required for the more efficient flyback 
sections makes it possible to simplify 
the power supply and use selenium 
rectifiers in a doubler circuit. This is 
not a new feature, but previously, the 
selenium voltage- doubler power supply 
was rarely used for large screen sets. 

Typical Receivers 

The photograph in Fig. 1 shows the 
Majestic model 40 portable TV set 
which weighs only 39 pounds, uses a 
vertical chassis, and employs 14 tubes 
-many of them multi -purpose types. 
Similar in appearance, but slightly 
larger and heavier is a 17 -inch model 
having the same basic chassis and per- 
formance features. The Olympic 14- 
inch portable receiver also uses a 
vertical chassis, 13 x 13 inches, and 
employs only 13 tubes. Other manu- 
facturers offering vertical chassis mod- 
els with multi -purpose tube circuits 
are Crosley ("Super V" series). Halli- 
crafters, Enter.,on. R(H,flleon. and CBS - 
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Columbia. Admiral and RCA have not 
announced vertical chassis for their 
fall line, but their circuitry is based 
on multi -purpose tubes. 

Admiral has initiated the use of 
printed wiring in some audio i.f. sub- 
assemblies and expects to eventually 
employ this technique for most of the 
wired portions of the TV receiver. The 
printed wiring system used here re- 
places only the wires and uses con- 
ventional components, mounted on ter- 
minals on the insulating board. The 
individual resistors and condensers are 
mounted by their leads on the termi- 
nals and the solder connections are 
made by dip -soldering the entire sub- 
assembly. 

To see how multi -purpose tubes are 
used in a typical receiver, refer to Fig. 
2, the functional block diagram of the 
Hallicrafters model B1600D. Although 
other sets use some of the same multi - 
section tubes, this diagram shows the 
greatest variety and includes most of 
the latest receiving tubes and features. 
Note that an inexpensive, pentode r.f. 
amplifier type v.h.f. tuner is used here. 
Although this tuner does not offer the 
extreme in low noise and high gain, it 
is satisfactory for good, and even for 
fairly weak signal areas. The 6J6 dual 
triode employed as mixer and oscilla- 
tor was one of the first multi -purpose 
tubes used. 

In the i.f. section three pentode 
amplifiers are used, the last of which 
is a new type tube, the 6AM8. This is 
a miniature 9 -pin tube which contains 
an r.f. pentode and a separate diode 
section in the same envelope. The 
pentode serves as an i.f. amplifier and 
the diode is used here as second de- 
tector. A single heater connection 
serves both tube sections and if either 
section should become defective, the 
entire tube must be replaced. 

The next multi -purpose tube is the 
6AN8 which contains a pentode and a 
triode section in a single, miniature 
9 -pin, tube envelope. The pentode sec- 
tion of the 6AN8 is used as a video 
amplifier while the triode section 
serves as a sync separator. In the 
audio i.f. section the 4.5 mc. signal 
extracted from the plate of the video 
amplifier is amplified again by the 
pentode section of the 6U8, another S- 
pin dual -purpose tube. Instead of the 
ratio detector and voltage amplifier 
circuit, FM detection is accomplished 
by the 6BN6, a gated -beam tube. A 
25L6 is used as audio output tube. 

In the sync clipping and separating 
section the two triodes usually used 
are replaced by the triode sections of 
the 6U8 and the 6AN8. As will be 
shown later, the characteristics of 
these triodes are very similar to those 
of the medium -mu types usually used. 

In the vertical sweep section of Fig. 
2, a 12BH7 dual triode is used as the 
blocking oscillator and output ampli- 
fier, a circuit found in many of the 
1952, 1953, and 1954 TV models. The 
only novel aspect of the horizontal 
sweep and high voltage section is the 
appearance of the 6CU6, a more 
rugged version of the familiar 6BQ6. 

October. 1954 

The power supply of this receiver 
deserves some consideration since a 
number of "streamlined" portions can 
be found there. Fig. 3 is the schematic 
diagram of the Hallicrafters model 
B1600D power supply. At first glance 
the diagram appears somewhat too 
simple for a receiver driving a 21 -inch 
rectangular tube, but the improved 
receiver circuitry makes the use of 
such a supply quite possible. 

Transformer T, is a special heater 
transformer with a separate winding 
for the 6AX4 damper tube and taps 
on the primary for the heater power 
for the other tubes. The 6.3 volt tap 
provides the heater voltage for all 
tubes, including the picture tube, ex- 
cept the 25L6 which has a separate 
tap at the 25 -volt point. This trans- 
former is unique with the Hallicrafters 
set since other manufacturers use 
either series heater arrangements or 
else employ a standard type heater 
transformer. 

The selenium voltage -doubler cir- 
cuit in Fig. 3 is not new, but the use 
of large size, cardboard -cased electro- 
lytic filter condensers is some improve- 
ment in that it provides better a.c. fil- 
tering. Since both 260- and 150 -volt 
"B +" points are used in the receiver, 
the 25L6 audio output tube is used in 
place of a bleeder resistor. The plate 
of the 25L6 is connected to the 260 - 
volt bus while the cathode of this tube 
goes to the 150 -volt point. The 25L6 
passes sufficient current for all the 
150 -volt circuits. 

Another improvement in the power 
supply is the inclusion of R,, a fusible 
resistor, which serves as a series lim- 
iting resistor to protect the selenium 
rectifiers from voltage surges. It also 
acts as a fuse in case a short occurs 
in the power supply. 

While the selenium voltage -doubler 
circuit used by other receiver manu- 
facturers is essentially the same, the 

Fig. 3. Schematic of the low -voltage 
power supply of the Hallicrafters TV 
receiver model B1600D. Note the rath- 
er unusual heater transformer and the 
use of the 25L6 as a voltage divider. 

Fig. 4. Series heater connection used 
in the Crosley model 431 TV set. 

heater string arrangements vary with 
different models. Fig. 4 shows a typical 
series heater circuit as used in the 
Crosley model 431 TV set with a 21- 
inch picture tube. 

One of the drawbacks of a series 
heater arrangement like the one shown 
in Fig. 4, is the fact that the resist- 
ance of each tube heater changes as 
the tube warms up. At the start, with 
the heaters cold, the series resistance 
of the entire combination is low, caus- 
ing more than the rated current to 
pass through each heater. Eventually, 
this will burn out one of the heaters, 
usually the weakest one in the string. 
If, in the circuit of Fig. 4, the 25L6 
or any of the other parallel- connected 
tubes burns out, the second parallel 
heater Ithe 25CU6) would have to 
carry too much current and conse- 
quently would also burn out. Replac- 
ing each tube individually will not 
help, for the new tube will burn out 
again. The only correct trouble- 
shooting procedure in a defect of this 
type is to check the entire heater 
string carefully for continuity and, if 
a paralleled pair of tubes has burned 
out, replace both at the same time. 

The temperature sensitive resistor 
R, in Fig. 4 prevents the full 117 volts 
a.c. from appearing across the heater 

(Continued on page 175) 

Fig. 5. Upper left, Raytheon "Chal- 
lenger" 17 -inch set. Right. side view 
of the Hallicrafters PT -17 chassis. 
Bottom left, rear view of the Crosley 
"Super V" 17 -inch TV chassis shown 
with the optional u.h.f. tuner at the 
bottom. This tuner is connected via 
a dial cord arrangement to the set's 
u.h.f. channel selector on the left. 
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Compiled by KENNETH R. BOORD 

BY THE TIME you read this, some 
stations may have gone to winter 
schedule (and /or frequencies); in 

such cases, some schedules may now 
be one hour later than listed herein. 

Afghanistan - Kabul Radio, 9.975, 
noted in Japan opening 1213, at 1230 
announced in English, R3, S6 -8. 
(JSWC) 

Alaska - ALF, 9.740, announcing 
"Alaskan Communications System, 
Juneau," noted testing 2220, good level, 
"squeezed" by other stations. ( Niblack, 
Ind.) KLE heard testing on 5.970A at 
0517 -0620, QRM from CBNX; an- 
nounces continuously, This is KLE, 
broadcasting in Central Alaska from 
Ketchikan." (Reidler, Pa.) 

Albania -Radio Tirana. 7.850, noted 
1700 -1715 in English. weak level, heavy 
QRM. (Hill, N. H. Uses 6.570 in 
parallel. (ISWC, England) Should also 
have English 1400. 

Algeria -Radio Algerie, 6.160, heard 
in Sweden with news in Arabic 1650- 
1720. I Etersvep, Sweden) 

Angola- Luanda, 11.862, noted 1030 
with chimes, call in Portuguese, then 
light music. ( Kristiansand S. DX Club, 
Norway) 

Argentina -SIRA (the international 
service) terminated broadcasting "per- 
manently" at the end of last Decem- 
ber. Of the SIRA channels, Radio 
Splendid uses 11.88; Radio El Mundo 
uses 15.29, and Radio del Estado uses 
15.345, 9.690. (Cody, Ireland) Radio 
Splendid. 9.310A, is excellent around 
2000. (Rugel, Kans.) 

Australia - VLW9, 9.610, Perth, 
Western Australia, good level around 
0245 with classical music. (Kapp, 
Calif.) VLM4, 4.917, Brisbane, Queens- 
land, noted 0630. (Koch, Ore.) VLA15, 
15.200, is good signal 2300. (Mast, 
N. Y.; Grosman, D. C.; O'Brien, N. Y.) 
And closing 2315. (Kirby, Mo.) VLB9, 
9.58, noted 0020 -0110 at good level 
parallel with 15.32, 17.84. (Ashworth, 
N. C.) Radio Australia now has ex- 
perimental transmission to Europe 
with French 0100 -0145, 7.280, and Eng- 
lish 0145 -0315; for South Pacific Serv- 
ice 2330 -0315 now uses 11.760 replac- 
ing 9.580. (Radio Australia ) 

Austria -Radio Oesterreich, 9.664, 
Vienna, tuned 0245 with light musicals. 
(Pearce, England) Blue Danube Net- 
work, 5.080, Salzburg, S6 -7 at 1735. 
(ISWL, England) 

Azores- CSA92, 11.925, Ponta Del- 
gada, still noted 1400 -1500 but may be 
on winter schedule of 1500 -1600 soon. 
(Niblack, Ind., others) CSA93, 4.845, 
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heard 1758 with closing announce- 
ments in Portuguese, closed 1800 with 
"A Portuguesa," good level. (Hill, 
N. H.) In winter should run to 1900. 

Belgian Congo - OTC, 9.655, Leo- 
poldville, noted with relay of ORU, 
Brussels, to North America 2000 -2200. 
( Collins, Iowa, others) 

Belgium -Brussels. 11.85. noted 1937- 
2000 with music. (Grosman, D. C.) 

Boliriu- -CP38, La Paz, lists current 
channel as 9.440. (Oskay. N. J.) Seems 
closer 9.445. (Stark, Texas) Heard 
closing 2130 in Spanish. (Ferguson, 
N. C.) 

Brazil -Radio Record, 9.505, noted 
identifying in Portuguese 1935; the 
11.965A channel which previously an- 
nounced as "Radio Record" now an- 
nounces only as "Radio Sao Paulo." 
(Niblack, Ind.) PSH, 14.690, noted 
1730 -1800. (Sutton, Ohio) 

British Borneo - Radio Sarawak, 
4.870, is a newcomer, parallel m.w. 850 
kc., both 5 kw., with English 0530 -0630 
and 0830-0840A; fortnightly at 0600 on 
Thurs. has "Thursday Forum" when a 
prize is awarded for best question sub- 
mitted for discussion: QRA is Radio 
Sarawak, Kuching, Sarawak, British 
Borneo. (Malmo Short -Wave Club, 
Sweden) Noted closing 0840A with 
"God Save the Queen." Heard opening 
0430. 1 Balbi, Calif.) Chief Engineer 
says poor signals heard in N. Z. mean 
the antennas are doing their intended 
job of providing good coverage over 
Sarawak at high -angle radiation. 
(Cushen, N. Z.) Verified via airmail 
with QSL letter. (Hardwick, N. Z.) 

British Guiana -Radio Demerara, 
ZFY, 3.255, noted 2015 -2100 at good 
level with popular music, commercials; 
heavy QRM. (Hill, N. H.) 

British Honduras - Radio Belize, 
3.300, noted with news 2000. (Saylor, 
Va.) Heard 2200 -2230 with songs, 
heavy CWQRM. (Jones, N. C.) 

British New Guinea -VLT6, 6.130, 
Port Moresby, noted 0600 with ABC 
news. (Ferguson, N. C., others) 

Canada- VE9AI, 9.54, Edmonton, 
Alta., noted at good level 1000 -1500, 
slight QRM; CBUX, 6.160, noted 2300 
announcing "CBU, Vancouver, British 
Columbia." (Waltz, Washington State) 

(Note: Unless otherwise indicated. all tune is 
expressed in American EST: add 5 I s for 
GCT. "News" refers to new -eaHIs ill the English 
language. In order to avoid mint usiou. Ih, "4 
1 clock, has been used in designating the 
times of broadcasts. The I , from midnight 
until 110011 are shown as 11000 In 121111 while from 
1 p.m. to midnight are ..sl mwil as 13011 to _4011.1 

The symbol "V" foil,.w tug a listed frequent-y 
indica les "varying." The station may opera le 
either above or below Ike frequeney given. "A" 
means fregueuey is approximate. 

Latter noted at good level 1400A. news 
0200; definitely announces call of 
"CBUX" and not "CBRX." ( Frederick, 
Washington State) CKFX, 6.080, Van- 
couver, noted 1545 at strong level; 
CFVP, 6.030, Calgary, Alta., heard 
0000. (Deuring, Alta.) CJCX, 6.010, 
Sydney, N. S.. noted around 0645. (Rei- 
dler, Pa.) CKLO, 9.63, CHOL, 9.72, 
excellent in English 2130 to Latin 
America. (Huss, Calif.) 

Ceylon -Radio Ceylon. 7.190, good 
level 2200 -2230. (Ray, Pa.) Opens 0830 
on 7.110, 11.875 with VOA relay. 
(Radio Australia, others) Commercial 
Service noted on 9.520 to 1730A close- 
down in English. ( Koch, Ore.) Good 
around 0930 with popular music. 

Chile -Radio Corporation, CE1515, 
15.150, Santiago, heard in Sweden from 
1600. (Isacsson) 

China -Radio Peking. 15.385, replac- 
ing 11.960, has weak to fair level 
2200 with news. (Balbi, Gay, Calif.) 
Latest schedule for English news ses- 
sions are 2200 -2230, 11.690, 15.060, 
15.385; 0400 -0430, 700 kc., 6.100, 7.500, 
9.040, 10.260, 11.690, 15.060; 0930 -1000, 
11.690, 15.060. (Radio Sweden, others) 
Radio Peking is heard in Japan around 
1715 on 11.930 parallel 11.890, 11.830, 
and other channels; program differs 
from that on 11.650, 15.250A at same 
time; opens on 12.202 parallel 13.750A, 
10.255A, and other frequencies 0600. 
(JSWC) 

Cook Islands -A station was estab- 
lished recently at Raratongo, at pres- 
ent radiates on 6.180 on Wednesdays 
2330 -2400, also on Tuesdays and Thurs- 
days 2000 -2100; hopes soon to extend 
transmissions in the near future with 
an "evening" broadcast; tests have 
shown 6.180 gives best coverage in 
daylight while 3.390 is best at night. 
(Radio Australia). N.Z. DX Tintes 
says operates with only 100 watts. 

Costa Rica -TIFC, 9.647, noted with 
religious session in English 2320 tune - 
in. (Faulkner, W. Va., others) TIDCR, 
"La Voz de la Victor." 9.615, San Jose, 
noted closing 2300A in Spanish, good 
level in Ore. I Koch i 

Cyprus -Limassol, 6.790, 11.720, 
heard with news in Arabic 1330, good 
level. ( Hardwick, N. Z.) 

Czechoslovakia- Prague noted with 
English. to North America 2300 -2330 
over 9.650 (new) parallel 9.550. (Mor- 
gan, Calif., others) At 1930 -2000 on 
9.550 and 11.760. (Stanley, Conn., 
others) 

Denmark - Copenhagen's 9.520 is 
(Continued on page 1251 
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,F 17/F/37. i17// 
NEW MULTICHANNEL MIXER 

Front panel view of the new 
Berlant Model MCM.2 unit. It 
mixes four different channels. 

A 

/% 
Rear view of mixer show- 
ing input and output jacks. 

Details on a new audio accessory 

designed to be used with 

professional-type tape recorders. 

THE widespread use of portable pro - 
fessional tape recorders has neces- 
sitated a compact, versatile mixer 

having essential inputs for tape, high - 
or low- impedance microphones, and 
phonograph pickups. Developed by E. 
Berlant of "Concertone" fame, this 
new Model MCM -2 has been designed 
expressly to meet this demand for a 
high -gain, high -level mixer- preampli- 
fier having the required versatility and 
noise -free performance. 

The basic mixer, without accessories, 
provides for the amplification and mix- 
ing of four high- impedance, low -level 
microphones. To convert one or more 
of the four channels to low- impedance 
microphone use, it is only necessary to 
add the desired number of plug -in in- 
put transformers. Microphone signals, 
together with high -level signals such 
as those from tape recorders, crystal 
phono cartridges, radio tuners, and 
similar sources, are preset when neces- 
sary by adjustable plug -in "losser" 
pads. Low -level signals from variable 
reluctance phono pickups are fed di- 
rectly into a channel by using a plug - 
in phono equalizer. 

The mixer can be modified to low - 
impedance, 600 -ohm balanced line 
operation for feeding telephone lines, 
etc. by plugging in a special match- 
ing output transformer. 

The self -contained power supply 
consists of a transformer -fed voltage 
doubler, selenium rectifier, and an RC 
filter to remove all trace of ripple from 
the output. The heaters of the tubes 
are operated on filtered d.c. and are 
connected in a series arrangement 
across the output of a selenium bridge 
rectifier. 

Each channel has a cascaded 12AX7 

between the input and the mixing net- 
work. A master gain control is placed 
in the control grid immediately ahead 
of the cathode follower output. 

This new mixer is available with 
either the MCM -2J connector or, for 
professional or broadcast use, may be 
ordered with the standard XL type of 
connector. The unit matches, in ap- 
pearance and finish, the new Berlant 

VINO 

BR -1 tape recorder, now in production. 
An added feature is the carrying 

case which permits the new mixer to 
be used as a companion item with port- 
able tape recorders currently avail- 
able. 

Another model, known as the MCM- 
2R. has a push -pull output with line 
transformer providing + 15 vu and 
600 ohms for line service. 

Complete schematic diagram of the Model MCM.2 multichannel mixer. 
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By VICTOR BROCINER 
Brociner Electronics Laboratory 

THE amplifier to be described, the 
Brociner "Mark 12," represents an 
interesting departure from conven- 

tional methods of design and construc- 
tion. 

In order to achieve compact size and 
good performance at moderate cost, 
some degree of mechanization of as- 
sembly was imperative. The etched wir- 
ing technique was adopted for as much 
of the circuit as possible. In this meth- 
od, the wiring actually consists of a 
pattern of thin copper applied to an in- 
sulating plate, as shown in Fig. 2. The 
tube sockets, condensers, and resistors 
are mounted on the plate from the re- 
verse side (Fig. 3) with their leads 
making contact with the circuit pat- 
tern through holes in the plate. After 
the components are assembled, the 
plate is dipped into a large solder pot 
and, in about one minute, more than 
150 connections are soldered at once. 
In addition to saving time, there are 
other advantages with this method: in- 
correct or omitted connections are im- 
possible; lead locations are uniform 
and definitely determined -the latter 
feature insuring uniform performance 
in production; and compactness is 
achieved. 

Since the tube sockets are, in effect, 
integral with the circuit plate, the only 
functions left for the chassis are to 
mount the heavy components and con- 
trols and to act as an enclosure and 
shield. 

For greatest efficiency, beam -power 

Fig. 1. Front view of the "Mark 12 amplifier. 

An "etched circuit" is combined with an unusual chassis 

design to provide an integrated preamp -power amplifier. 

tubes were selected for the output 
stage. While this type of output tube 
can be made to perform in a manner 
comparable to triodes, by means of 
negative feedback, as far as distortion 
at full output is concerned, the distor- 
tion does not drop rapidly enough as 
the power is reduced. It was found 
entirely feasible to eliminate this con- 
- lition by means of a special, multiple - 
.lop feedback system and to obtain 
minimum distortion at all power levels. 

The amplifier schematic is shown in 
Fig. 4. The over -all feedback loop 
consists of R. and C. from the output 
transformer secondary to the cathode 
of the voltage amplifier tube, V,.,. pro- 
ducing 20 db of feedback. The split - 
cathode resistor Rr. -R,. provides addi- 
tional local feedback and helps mini- 
mize low -level distortion. Both tone 
control stages, V. and Vrb, have plate - 
to -grid negative feedback via R -C,. 
and R_, -C respectively. These feed- 
back loops insure low distortion in the 
tone control stages irrespective of the 
tone control settings. The cathode re- 
sistors of V. and V :s provide further 
local feedback. In all, negative feed- 
back is applied at six points in the 
circuit. 

The volume control is bass- compen- 
sated to provide automatic equalization 
for the Fletcher- Munson curves, as re- 
quired at low listening levels. Provi- 

Fig. 2. Side view of etched wiring plate before mounting. 

sion is made for the elimination of this 
feature, if desired, by means of a sim- 
ple jack and shorting plug on the rear 
apron of the amplifier. 

A tape take -off jack is connected 
just ahead of the volume control for 
recording program material on tape. 
This is designed to permit adjustment 
of loudspeaker volume without affect- 
ing the level fed to the tape recorder. 
The tone controls are effective at this 
point, permitting corrections to be 
made as required by the quality of the 
program material. 

The phonograph preamplifier is con- 
ventional in design but great care was 
exercised to keep distortion at a mini- 
mum. This point is often neglected on 
the assumption that because signal 
levels are low, distortion will auto- 
matically be negligible. This is defi- 
nitely not the case. It should be borne 
in mind that while power amplifiers 
are normally operated at a small frac- 
tion of their rated output, preampli- 
fiers and all the other stages ahead of 
the volume control operate at maxi- 
mum level all the time. Careful de- 
sign in this section of an amplifier pays 
big dividends in terms of listening 
quality. 

Two phonograph inputs are pro- 
vided: one for magnetic or dynamic 
(constant velocity) pickups and one for 
ceramic, crystal, or capacitance (con- 

Fig. 3. Opposite side of plate with components mounted. 
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Ri- 27,000 ohm, V2 W. tes. 
Rs. Ra, Re, R7-2.7 megohm, 1/2 w. res. 
R., R7.- 62,000 ohm, 1/2 w. res. (low noise type) 
R.- 220,000 ohm, V2 W. res. 
R..- 62,000 ohm, 1/2 w. res. 
R10- 10,000 ohm. 1/2 w. res. 
R11, R.a. R., RIP. Rio. Rau. Ra.- 100.000 ohm, I/2 

res. 
R.2-33.000 ohm, 1/2 w. res. 
Ru. R2. -1 megohm. 1/2 w. res. 
R.7.-47,000 ohm, 1/2 w. res. 
Ru -6800 ohm, 1/2 w. res. 
R17. Ra -1600 ohm, 1/2 w. res. 
Rio. Rs2- 22.000 ohm, I w. res. 
R21. Rs,, Rs., Ras- 100,000 ohm, 1 w. res. 
Rs7. -1 megohm. / w. res. 
H:,.. R, -560 ohm, 1 w. res. 

300 ohm. I w. res. 

a-J 

SELECTOR a ROLL-OFF SWITCH VIEWED 
FROM FRONT FULL C -CLK POS. 
D C VOLTAGES MEASURED AT 20,000 OHMS 
PER VOLT 
A C VOLTAGES MEASURED AT 1000 OHMS 
PER VOLT 

R_s -330.000 ohm, I w. res. 
Ra -1000 ohm, I w. res. 
R37. -300 ohm, 5 w. wirewound res. 
R3-1000 ohm, 1/2 w. res. 
P., P -1 megohm pot 
Ps- 500.000 ohm pot 
P4 -500 ohm. linear -taper pot 
C1, Cu, Cs, CIS, Co,. C20-220 pptd. mica 

cond. 
C2, Cs. Cv. -.05 pId., 400 v. cond. 
C. C7, Ce, Cr. Cr -.02 Add., 200 r. cond. 
C7. Ca. Ces -.0I pad., 200 v. rond. 
Cu, C10 -330 pptd. mica cond. 
C11. Css, Cs:. -.I dd., 400 r. cond. 
CO.. C,. -.0025 phi.. 200 r. cond. 

,aT aaM...cs 
ECM .a.a a..Ma AS 
maaMmEa w ,awseE..am 

t, 

B .16 

4 

SPKR 

Cxr390 µµtd. mica cond. 
C2.-20 /20/50 µtd., 450/450/50 I. elec. cond. 
C27- 10/20/20 µtd., 450 r. elec. cond. 
S.- Rotary selector switch (Brociner 1101 A) 
Ss- Rotary selector switch (Brociner 1113A) 
T)-Power bans. (Brociner 11224) 
T2- Output trans. (Brociner 1121 A) 
Li-Filter choke (Brociner 1123A) 
F1-3 amp fuse 
Is -6.3 roll pilot light 
Vs, V,, Va -124X7 tube 
ys, V7.-64Q5 tube 
Vs-6X4 tube 
Note: Tolerance on resistors and all paper and 

wilco condensers 10%. 

Fig. 4. Complete schematic of the "Mark 12" amplifier. Components within dotted box are on the etched circuit plate. 

stant amplitude) types. Network R, -C. 
simply converts the latter type pick- 
ups to a constant- velocity characteris- 
tic and simultaneously reduces their 
high output voltages to avoid overload- 
ing the preamplifier. With this ar- 
rangement, the adjustable record com- 
pensation controls work with all types 
of pickups. 

The performance specifications of 
the amplifier are as follows: Power 
output is 12 watts (24 watts peak) at 1 
per -cent distortion; frequency response 
is given in Fig. 7 along with a curve 
showing the undistorted power capa- 
bility of the amplifier over its frequen- 
cy range. The high power rating at 
20,000 cycles as well as the ample re- 

Fig. 5. Rear view with cover removed showing etched circuit plate. 

serve at 30 cycles is accomplished by 
means of a somewhat unconventional 
output transformer using split secon- 
dary windings and grain- oriented core 
material. The large amount of nega- 
tive feedback results in a damping fac- 
tor of 15. The source impedance of 
the amplifier is well below the d.c. re- 

(Continued on page 154) 

Fig. G. Rear view of the compact 41/4" x 11" x 8" preamp- amplifier. 
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MAC'S RADIO 

SERVICE SHOP 
By JOHN T. FRYE 

I EY, MAC," Barney addressed his 
employer working beside him at 
the service bench, "I got a letter 

from a cousin of mine in the service 
game down south, and he says the 
most dependable TV station in his 
fringe area is about to boost its power. 
He knows that our best station in 
Center City did the same thing about 
a month ago, and he was wondering if 
I could cue him on the real difference 
a boost in power makes and the kind 
of new service problems such a change 
produces. He says having this informa- 
tion would sort of give him the edge 
on his competition." 

"Get out your little notebook," Mac 
commanded. "I'm really loaded on 
that subject. At least I'm loaded on 
the subject of the change that was 
produced here. In another location, 
things might not work out the same." 

"He understands that," Barney re- 
plied, "but he thinks the two cases are 
similar enough so that he can learn a 
lot about what will happen in his town 
from what did happen in ours." 

"Okay, then. First, he should know 
what changes actually were made at 
the channel 6 transmitter in Center 
City. A complete new transmitter and 
antenna were installed at a new loca- 
tion. The old antenna was about 500 
feet high, while the new one is exactly 
1019 feet tall; but in addition the new 
antenna is situated on higher ground 
so that the total increase in antenna 
height above sea level is exactly 660 
feet. Moreover, the new antenna is 
about ten miles closer to us than the 
old one. That means a reduction in 
transmitter distance from seventy -five 
to sixty -five miles. Finally the video 
power was boosted from 30.8 kilowatts 
erp to 100 kw., and the audio power 
was upped from 18.1 kw. to 50 kw. All 
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three factors the increase in power, 
the higher antenna, and the lessening 
of the distance from us -work to- 
gether to improve our signal." 

"And being down in a valley like we 
are, that signal could stand a lot of 
improvement," Barney broke in. "Can 
we give him facts to gnaw on ?" 

"We sure can. On the night the 
changeover took place, I had a pretty 
elaborate setup to measure the differ- 
ence. The tape recorder was running 
off the TV speaker to show the differ- 
ence in sound. My camera was set up 
on a tripod in front of the screen so 
that I could take pictures of that 
screen just before and immediately 
after the changeover. One signal 
strength meter was tuned to the audio 
carrier, and another was set on the 
video carrier. Just before the switch 
was thrown, I snapped the camera 
shutter and readings were taken of 
both signal strength meters. Directly 
after the change, the screen was pho- 
tographed again, and another reading 
was taken of each meter." 

"Well, what happened ?" Barney de- 
manded impatiently. 

"Fortunately the old station was 
coming in very poorly that night; so 
the difference was all the more 
marked. Just before the change the 
sound was somewhat noisy and the 
picture was so snowy figures on the 
screen could barely be made out. The 
pointers of the field strength meters 
were moving restlessly up and down 
on the very bottom of their most sen- 
sitive scales." 

"And after the change ?" 
"The sound became absolutely quiet. 

The picture was wiped entirely free of 
snow, and fine detail and gleaming 
highlights appeared. All tendency to 
jitter and lose sync was gone. The 

video field strength meter jumped 
from 9 to 150 microvolts and held 
steady. The audio field strength meter, 
which was not calibrated directly in 
microvolts, indicated a ten times gain 
in signal strength." 

"How did the pictures come out ?" 
"Fine. Upon being developed, they 

faithfully recorded a startling differ- 
ence. In fact, since the station man- 
agement asked for reports on the 
effect of the changeover, I mailed in 
the pictures and they were shown on 
one of the 'TV Mailbag' type of pro- 
grams as evidence of the improvement 
in reception at a considerable distance 
from the station." 

"That ought to zero Cousin Jethro 
in as to what he can expect in the way 
of improved reception," Barney said as 
he scribbled in his notebook; "now 
what shall I tell him about the new 
service problems this stronger signal 
brings on ?" 

"Well, right off the bat he can expect 
a small rash of calls from customers 
owning sets with manual adjustments 
for different signal strengths. The 
a.g.c. threshold controls, sync- locking 
circuits, local- distance controls, etc., 
that have been set to handle only an 
extremely weak signal will have to be 
reset to prevent excessive contrast or 
picture tearing. As a matter of fact, 
though, there will probably not be too 
many of these. In the first place, a 
great many sets are designed to take 
care of an extremely wide range of 
signal strength automatically. Those 
with such manual controls have nor- 
mally not been set for too weak a sig- 
nal because even with the old station 
the signal received often peaked up, 
under the influence of a thermal inver- 
sion, to several hundred microvolts. 
Service technicians quickly found out 
that these controls had to be set to 
take care of these wild excursions of 
signal strength that take place in a 
fringe area; so most of the sets here 
were able to take the increased power 
in stride. 

"An important thing is that the in- 
crease in power cuts down on 'nui- 
sance calls.' Before, every time we had 
a period of poor reception in this area, 
we got several calls from customers 
who wanted us to come out and check 
over their sets because they felt some- 
thing must be wrong. This presented a 
rather delicate situation. From observ- 
ing our own reception we felt reason- 
ably sure nothing was wrong with the 
customer's set and that quite likely it 
would not perform a bit better after 
we checked it over and collected our 
service charge than it did before; yet 
to tell him this was to belittle his own 
judgment and to leave the impression 
we were not eager for his business. 
While we naturally were paid for mak- 
ing these calls, they were not condu- 
cive to creating good will, and the rep- 
utable service technician sincerely 
means it when he labels them 'nui- 
sance calls.' Now, though, when we 
get a complaint, it usually means 
something is really wrong." 

(Continued on page 82) 
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ir New' 
DIRECT to YOU 
from the manufacturer 

New 
Imperial V - 

12-tube 
AM -FM Tuner Kit 

Band width -200 kc 
Tuned RF stage 

Tuning Range 88-108 me 
Sensitivity 5.10 u /v, 20 -30 db 

Iron core tuned I.F. disc. trans. 
6C86 RF amplifier 6AB4 mixer 
6AB4 oscillator 6AU6 1st I.F. 

amplifier 6AU6 2nd I.F. amplifier 
6AU6 1st limiter 6AU6 2nd limiter 

6AL5 detector 6C4 cathode follower output 
AM tuning range 530-1650 kc 68A6 RF amplifier 

68E6 converter 68A6 1st I.F. amplifier 1N34 or 1N60 crystal diode 
detector Tuned RF stage Chassis dimensions: 93 /a" long, 5" high, 8" w 

Complete kit of parts including tubes, pictorial and 
schematic diagrams 

Wired and tested. $5.00 additional 

Id4r0t# 

$3750 

/1LEWApproved policy 
Now, for the first time you can buy high -quality 
audio, test, TV, AM -FM receiving equipment at 
unheard -of low prices! 

New Approved policy eliminates percentages to 
"middlemen"-brings equipment direct from factory 
to you for buys that can't be beat ... anywhere! 

lVnit7 

Model A -800 

Pre -Amp kit 

NPw V -5 AM Receiver Kit 

Floated tubes to prevent tube microphonism 3 input connectors 
magnetic, crystal, radio Input selector switch Overall gain control 
6 position equalizer switch for GE and Pickering cartridges 
High -low tone controls approx. 15 db Tubes: 2 -7F7 
Power required: 6.3v AC or DC, .6 amp.. 180-220v DC at 7 milliamps 

Kit with complete, illustrated instruction book $1595 

New V -9 FM Receiver Kit 

THE BINAURAL TWINS 
Start Your Hi -Fi Installation the Economical Way 

:65 selenium rectifier 
3 section variable tond 
Tuned RF stage 

Self- contained AC power supply 
Tuning range 530.1650 kc 
68A6 RF Amplifier 
6BE6 converter 
6BA6 1st I.F. amplifier 
6AL5 detector 
6C4 cathode follower output 

Sensitivity 5 microvolts 
Iron core tuned coils throughout 
Dimensions 93/4" r 5" r 57/3' 

Complete kit of parts, including AC power sup- 
ply, tubes, pictorial and schematic diagrams 

$2450 

New A -465 
Field Strength Meter 

0 -100 Microvolts Full Scale 
12 Channel High Gain 
(standard coil) cascade turret 
tuning front end 
6807 -RF 
616 oscillator mixer 
6C86 high gain 1st I.F. 
6AU6 high gain 2nd I.F. 
11134 crystal diode (meter 
rectifier circuit) 2nd detector 
6AU6 amplifier (for earphone 
or scope use) picture carrier 
only 

Signal indicator, 6" large face. 0.500 microammeter 
Self contained power supply 115 volts, 60 cycles 
Calibrated in relative microvolts -2 scales: 0.100 microvolts and 
25.30.000 microvolts 
UHF calibrated reference scale 
Panel mounted "OfOn" indicator 
300 or 72 ohm output 
UHF strips available on order 

Self -contained AC Power Supply 
3 section variable condenser 
Tuning range 88.108 me 
Band width 200 kc 
Sensitivity 10 microvolts 20 db 

Tuned RF stage 
Iron core tuned I.F. -disc. 

trans. 
6CB6 R F. amplifier 
6AB4 mirer 
6AB4 oscillator (temp. 
compensated) 
6AU6 1st I.F amplifier 

J 
6AU6 2nd I.F. amplifier 
6AU6 1st limiter 
6AU6 2nd limiter 
645 detector 
6C4 cathode follower output 
:65 selenium rectifier 
Dimensions 93á' x 5" x 51's" 

Complete kit of parts including AC power sup- $2950 
ply, tubes. pictorial and schematic diagrams 29 

New A -900 
UHF Signal Generator 

450 -900 MC on Fundamentals 

Wired and tested with tubes and instruction book $5950 

FREE CATALOO OFFER./ 
Write today for free complete Approved catalog, 

October, 1954 

Power supply: 115.125v. 
60 cycles 
3" calibrated output 
meter, 1 volt 
1 volt minimum across the 
band 
50 ohm terminated output 
cable 
Large 6" dial, accurately 
calibrated in megacycles 
and spot channels 
Stable operation -low 
leakage 
RF attenuator 0.120 db total 
Drift after warmup negligible 
400 cycle internal modulation 

Separate modulation control 
Cavity tuning system 
Dimensions: 12" x 10" x 8" 

Wired and tested with tubes and instruction book $5950 

IPl'lirt)Vl:l) 
ELECTRONIC INSTRUMENT CORP. 

928 BROADWAY NEW YORK 10. N Y 
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RADIO TELEVISION INDUSTRIAL ELECTRONICS 

THIS professional, 
TRAINING IS 

THE KIND THAT 

Really Pays Ofd! 
... and it costs only a fraction 
of what you might expect to pay! 

<+00tON 111010 

LNO 1tttVIS10N 
1tIN0 1100k0T 

FIX ANY RADIO OR TV SET EVER 
MADE... easier... better... faster 

Backed by the how- to -do -it 
methods so clearly explained in 
this one big 822 -page book, you'll 
be prepared for fast. accurate 
service on any radio or television 
receiver ever made. 

Best of all, the cost is only $6.75 
for see money- saving combination 
offer in coupon). 

Radio & Television TROUBLE- 
SHOOTING AND REPAIR by 
Ohtrardi & Johnson is far and 
away the world's most modern, 
easily understood guide. Step by 
step, it takes you through each 
service procedure ... from locat- 
ing troubles with less testing to 
repairing them promptly by fully - 
approved professional methods ... 
the kind that enable you to handle 
tough .jobs as slick as you now do 
the easy ones. 

COMPLETE SERVICE TRAINING 
For beginners, this giant book 

is a complete service training 
course. For experienced service- 

N 

men. it is a quick. easy way to 
"brush up" on specific Jobs; to 
develop better methods and short- 
cuts and to find fast answers to 
tough jobs. 

Here are Just a few of the sub- 
jects covered: Components and 
Their Troubles: Basic Trouble- 
shooting Methods: "Static" and 
"Dynamic" Testing; Practical 
Troubleshooting Tips and Ideas; 
AC /DC. 3 -way Portable and Bat- 
tery Set Troubleshooting Prob- 
lems: Servicing Communications 
Receivers; a Complete Guide to 
Television Service: AM. FM. and 
TV Realignment Made Easy: Re- 
sistor. Capacitor. Inductor and 
Transformer Problems; Servicing 
Tuning, Selector and Switching 
Mechanisms: Loudspeakers; Serv- 
icing Recorders and Record -play- 
ing Equipment . and dozens 
more. 917 illustrations. Read 
TROUBLESHOOTING AND RE- 
PAIR for 10 days AT OUR RISK! 

SAVE $1.25 
Make your training 
library completelGet 
both these big books 
at the low price of 
only $12.00 for the 
two (you save 

$1.25). 

LEARN BASIC CIRCUITS FULLY... and 
watch service "headaches" disappear 

It's amazing how much easier and 
faster you can repair radios. television 
sets and even industrial electronic 
equipment when you know all about cir- 
cuits and what makes each one "tick." 

You locate troubles in a Jiffy because 
you know what to look for and where 
to look. 

You make repairs lots faster, better 
and more profitably! 

Actually, there are only a compara- 
tively few BASIC circuits in modern 
equipment. Radio & Television RE- 
CEIVER CIRCUITRY AND OPERA- 
TION by Ohirardt and Johnson gives 
you a complete understanding of these 
as well as their variations. It teaches 
you to recognize them ... to under- 

stand their peculiarities and likely 
"troublespots" . . . and shows how 
to eliminate useless testing and 
guesswork in making repairs. 

LEARN MORE -EARN MORE! 

Throughout. this 669 -page book 
with its 417 clear illustrations gives 
you the kind of above -average pro- 
fessional training that fits you for 
the better, big pay Jobs in either serv- 
icing or general electronics. Covers all 
circuits in modern TV and radio re- 
ceivers. amplifiers. phono- pickups, rec- 
ord players. etc. Price only $6.50. . . 

or see money -saving offer in coupon. 
Esamine it fa days at our risk! 

The books that FREE EXAMINATION...easy terms 

REALLY SHOW 

YOU HOW! 
More radio -TV technicians have 

+rained from Ghirardi books than 

any others of their kind! Almost 

1300 pages and over 800 pictures 

and diagrams in these two new 

books explain things so clearly it's 

next to impossible for you to go 

wrong. Each book is strictly up- 

to -the- minute ... NOT a re -hash 

of old. out -moded material. 
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rUept. RN-101, RINF.IIAIRT & co.. IN('. 
232 Madison Ave., New York 16, N. T. 

Send books indicated for FREE EXAMINATION. In 
I o days. I will either remit price indicated plus post- 
age or return books postpaid and owe you nothing. 

Radio & TV TROUBLE- 
TRY AND OPERATION 
Radio 

J SHOOTING AND RE- 
PAIR (Price $6.751 (Price $6.50) 

COMBINATION OFFER . . . Both books 
only $12.00 (Regular price separately 
$13.25. . . you save $1.251 

1 Combination offer is payable at rate of $3 (plus 
postage) after 10 days if you decide to keep books. 
and $3 a month thereafter until $12 has been paid.) 

Name 
Address 
('ity, Zone, State 
nl'TSIAR ('..8.,). $7.25 for TROUBLESHOOTING if 
/REPAIR: $7.00 for CIRCUITRY if OPERATION $13.00 
or both Lnn /r..: Ca,/, will. order, but money refunded if / 

. I 1.'. A to day... 

Short -Wave Receiver 
(Continued from page 63) 

from being transmitted directly to the 
condenser and detuning it. 

Millen plug -in coil forms were used 
for winding the coils. They consist of a 
f /2" o.d. polystyrene tube mounted on 
a low -loss octal base and fitted with 
polystyrene spacers and an aluminum 
shield. The r.f. coil was wound on a 
form (Millen No. 74001) having a 
powdered iron tuning slug to permit 
easy alignment of the r.f. circuit. No. 
28 and No. 30 plain enameled magnet 
wire was used, as indicated, and all 
coil elements were wound in the same 
direction on the form. Fig. 2 shows 
the pins to which the coil elements 
are connected, the corresponding 
socket connections being indicated on 
the circuit diagram. Before starting 
to wind the coils, about six holes 
were drilled around the outside edge 
of each spacer. In winding an ele- 
ment of the coil, the wire was passed 
through a convenient hole and an- 
chored temporarily by twisting it to 
a base pin. After winding, the end of 
the wire was similarly anchored. Then, 
after judging the correctness of the 
spacing, the coil element was coated 
with polystyrene dope before winding 
the next element. The leads were not 
soldered to the pins until the coil 
was completely wound and doped. 

The trimmers which form a part of 
the variable tuning condenser were 
used for making the alignment ad- 
justments on range 1. It was found, 
however, that additional trimmer 
capacitance was required in the r.f. 
circuit of range 2. To provide this, a 
separate trimmer was mounted under 
the chassis and connected to pin 4 of 
the r.f. coil socket. A jumper between 
pins 3 and 4 of the range 2 r.f. coil 
automatically connects it across the 
r.f. tuning condenser when the range 
2 coil is plugged in. 

It is suggested that only one set 
of coils be made at first so that the 
various adjustments can be mastered 
before winding the other set. With a 
little experimenting, coils can be 
wound for other ranges, if desired. 

Adjustment and Operation 
After checking the wiring, connect 

the batteries, and check the voltage 
between pins 1 and 8 of each tube 
socket before inserting the tubes. Use 
a voltmeter or a 11,'2" volt flashlight 
bulb. If the filament voltage is cor- 
rect, insert the tubes, and connect the 
antenna, ground, and phones. Turn 
on, and advance the regeneration con- 
trol (increase capacitance). The re- 
ceiver should go into oscillation at 
some setting of the regeneration con- 
trol with a soft hiss, or a click if the 
control is turned rapidly. Signals 
should be heard on turning the tuning 
dial. 

If the receiver does not oscillate, it 
is more than likely that the feedback 
coil (L.) connections have been made 
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hew PRINTED CIRCUITS 

One of the !tanne 
tremendous 0' 

im- 

provements 

- 

use of an etched metal r/ 
Heath- 

kits is the 
circuit 

pfmlehe stun Heathkits 

whenever they will affect construc- 

tion 

U " 
whenever they performance r+ 

simplification, and lend themselves o 

instrument 
Now for the first 

offers 
instrument 

deslg 
minted 

time a kit (nageas of modern nl 
the it instrument 

K traction tech - 

circuit rst time conaldera 
lion For wen low:vd rerlua`he 

assembly cime. Also this is 

kit :as printed circuit hoards 

first time Thal p .-. 
have. been 

Offered 
onlyfby}feathkil. the 

basis. Offered instrument 
pioneer and leader in kit Ins 

design. 

Ifeete PEAK -TO -PEAK 
CIRCUIT 

New t-rAL5 full wave re. i i. fier in AC input circuit per - Ittita full scale peak -to -peak measurements. Seven ran - upper limits 4000 
leek- to-peak. Just the thing You TV service - 'uen have needed in mak- ing TV circuit voltage chicks. Proriaion resistor voltage divider limits AC IIMS level to 150 volts, Prevents overloading the retl ificr- extends upper limit. AC UMS rangos to Irdgl volts -further pro- tects meter and circuitry llgaiaat AC flash -over or arcing. Another definite example of continuing Heathklt design leadership in the kit inalnnnenl field. 

Veo HIGH 
READABILITY PANELS 

Ni ac lulu Ib - 

kits lissoir ;mil- 
plot. panel rede- 
sign. Sharp 
let wring i.. 
the beautiful eb:ir- 
"al gray Ixlm It. 

prat-idea ties biri 
in made I .1 

Lettering i .- 
to-reld ope:, 
and panel Ca] I a- 
tious are alvine 
clear against the 
pleasing sift grap Ineekgnnl nd. Xi's 1. n! 

if exclusive lien tikit design. 

The new r *cope la :1 ''n:ll- 
trel" for the well rounded line 

of Heathkit Instruments. Stns II 

in size. I I?f deep. tit Wile, 
!tt high, yet big in rerfonn- 
:wee. Just think of the value 
all f /sei Iloscope for $29.50. 
lirillisnt intensity. sharp foc- 
using, wide pxsiheu irg range. 
.\ n Ideal portable Scope for the 
TV sere second sling' 
scope- mudnla tiou uumitnr 
inr you hums (deflection plate 

trnnivals in rear of c :driuet t. 
Performance to spore for all 

general scope implications. See specific stn., 
on billowing Inge 

New styling and color- 
ing is responsible for 
t rcmendmis improve- 
ment in Hrathkit ale 

sir Illle t Ipnele color 
combination is high 
definition white letter- 
ing in a soft charcoal 
gray panel. Cabinet 
miler i 

s 

a 
lighter feather 

gray. The satin gold 
bakes( enamel cabinet 
for the \l'.a -t"2 Pream- 
plifier t`i further 

trennt! 
indicative 

tl uhkitntylif 
modern 

pures 

hew SCOPE SWEEP 

10 CYCLES - 500 

CIRCUIT 
KC 
New I9ri5 Heathiti 
Model 0.10 w °dc lre- 
lures arange sweep gen- sweet cyr'les 
eras or .0 'I his 

coverage la available m 

five virtaal1Y rf ae,in 
sweep ranges anti is ve 

greater than 
times KfrequencY range 
sweep avadnble. F. 

lent retrace 
harnc- 

Icnt 'trace time a 
less 

terist20 actu500 KC. 
than ifree running 
site of the rovides a 
Heath circuit of 

stabtlitY 
larger malt' in Heath 
and a new malt' form :mee. 
kit Srnlx' I 

E LINE EXPGR fss 
h re NION 

/i furor/ hi ng ¡nip 
nc ore 

re 
the 

ft>r,',r " "enr.v 

vfng h n?eml Ytoer df 1 h0 
new sncontinurinhni 1 /l 

froh. 

glee adyhrepreathk a r eX 
f 

kite fest sryM etw 
he nhich t 

erlebe 
linee rhovaf ,s n4" 

err ones 
! r 

tonal e j 
rn 

hie 

Yenrgrr relcase for' 1 

SEE THE INSTRUMENTS 
ON THE FOLLOWING PAGES 

HEATH COMPANY Benton Harbor 15, Mich. 
October, 1954 77 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


t t%s coi trot sn T 
The basic function of the Heathkit ttton eonuency 
Electronic Switch Kit is to permit tr ";n4 nt[oi. simultaneous oscilloscope observa- i[e U ;ry 
Lion of two separate traces which 
can be either separated or super- 2. 

imposed for individual study. This 
is accomplished through the use of .,,`;,orr o b r 4 
two individually controlled inputs '. ° sj4 n. ra,,7 
working through amplifier, multi- 
vibrator, and blocking stages. The o,,,' 
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 can 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 
now fields of oscilloscope application and will quickly justify the modest cost of 
the Electronic Switch Kit. 

eG d ee I 
VOLTAGE CALIBRATOR I 

KIT I 

78 

MODEL VC-2 

$" 50 I 

Shpg. WI. 41bs.1 

Another useful oscilloscope 
accessory particularly in circuit develop- 
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 com- 
bination use of test equip- 
ment. 

'edtickit 
L O W C A P A C I T Y 

PROBE KIT 
No. 342 

5350 
Shp 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- 

d:lion 
ratio can he varied to meet in- 

ividn: l requirements. 

I featlr¢it 
I 

I 
I 

SCOPE DEMODULATOR 

P R O B E K I T 
No. 337-C _ $350 - 

I`" 1!.t end the usefulness of your oscil- 
Ilos:ope by observing modulation 
envelopes of ELF or IF carrier. 
found in TV and radio receivers. 
l'he Heathkit Demodulator Probe 
will be helpful in alignment work. 

s a gain analyzer and a signal 
It racer. Easy construction with the 
new modern printed circuit board. 
Voltage limits are 30 volts RMS 

and 500 volts D.C. 

Shpg. Wt. I Ib. 

HEATH company 
BENTON HARBOR 15, 

MICHIGAN 

incorrectly. Check the connections, 
and reverse if necessary. If the re- 
ceiver cannot be made to oscillate at 
the low -frequency end of the range 
(condenser plates in), the number 
of turns on Ls may be too small, and 
if it cannot be made to stop oscilla- 
tion at the high -frequency end, the 
number of turns may be too large. 
However, unless the number of turns 
on L. appears to be grossly incorrect, 
it is better to proceed with alignment 
before making the final adjustments 
on Ls. 

A standard signal generator is 
needed for the proper alignment of 
circuits. With the antenna and ground 
connected, couple the signal generator 
loosely to the antenna by means of an 
unshielded lead from the signal gen- 
erator placed near the receiver. Turn 
the gain control to maximum (zero 
bias) and allow it to remain there 
throughout the alignment operation. 
Set the detector trimmer near the 
mid -point of its capacitance adjust- 
ment and then do not change this set- 
ting. Set the tuning condenser near 
maximum capacitance and the regen- 
eration control well below oscillation. 
Tune the signal generator until its 
signal is heard. Adjust the receiver 
tuning dial and then the r.f. coil slug 
for maximum signal, and repeat. It 
should be possible to turn the slug 
in either direction and reduce signal 
strength. If this is not the case, the 
detector is too near oscillation. Now 
set the tuning condenser near mini- 
mum capacitance, retard regeneration, 
and again tune the signal generator 
until its signal is heard. Adjust first 
the receiver tuning dial and then the 
r.f. trimmer for maximum signal, 
again noting that turning the screw 
in either direction reduces signal 
strength. Now turn again to the low - 
frequency end and repeat the entire 
process. Continue until no further 
changes are required in going from the 
high- frequency end of the range to the 
low- frequency end. 

In adjusting range 2, leave the trim- 
mer on the r.f. section of the tuning 
condenser set for range 1 (assuming 
range 1 has been adjusted first), and 
adjust the auxiliary trimmer. If it is 
found that range 1 requires the greater 
r.f. trimmer capacitance, the jumper 
between pins 3 and 4 on the range 2 
r.f. coil should be removed and placed 
on the range 1 r.f. coil. 

Final adjustments may now be made 
on Ls. Increase or decrease the num- 
ber of turns, as required. to provide 
more or less feedback. It should be 
possible to find an adjustment of turns 
on L. which will permit the receiver 
to be put in or out of oscillation over 
the entire tuning range at some set- 
ting of the regeneration control. If 
this is not the case, try the following 
steps in order: check alignment, check 
connections of L., and reverse if neces- 
sary, change the length of the antenna, 
change the number of turns on L. 
slightly, detune the r.f. circuit slight- 
ly, reverse L,. 

It is not necessary for the frequen- 
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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 board. New sweep generator with frequency range 
five times greater than previous motels. 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 : The first sweep generator outside of expensive Labor- 
atory units to go above 100 KC 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- 
nization 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 umltivitrabm circuit. 

& t 
8e oue neó 

r 
eae rxtra 
ry'ee 10 4.44'; 

n 
w 

r 

Simplified. stand- 
ardized construc- 
tion technique of 
vertical and hori- 
zontal amplifier 
construction made 
possible through 
the use of a single printed circuit 
board. 

(lean. open, under 
chassis construction 
and wiring. Poaslble 
only through use of 
pre -cabled wiring har- 
ness, and simplified printed circuit 
hoards . 

t 

61/2" 

9,,. 

New electronic position- 
ing controls for instaun- 
taneous, definite posi- 
tioning without boom. 
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 dbi. 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 pulse's. 
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. ( 'nmbinat,onr of design and performance features available only ir. the 
new Heathkit 0.10 Oscilloscope. 

NEW 

ie teittie 
3" PRINTED CIRCUIT 

I 

I 

NEW 

5" PRINTED CIRCUIT 

OSCILLOSCOPE KIT 
OSCILLOSCOPE KIT I MODEL 0M -1 

$ MODEL OL -1 I T 39 5O 
I 

I s 2 9 .° Shpg. Wt. 
15 lbs. 

New easy -to-build printed circuit board 
with high insulation factor. 

New compact utility Scope -light- New ileathkir instrument styling - 
weight- portable for service work. charcoal gray panel with high reada- 

bility white lettering. 
Deflection plate terminals -ideal for 
ham transmitter modulation monitor- New Heath twin triode sweep gener- 
log. 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 
low priced utility scope to be used in everyday work. Through the use of a 3' 3GI'1 CRT 
it has been 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 thin low price every ham can afonl an eseilloscele for 
transmitter modulation monitoring. Convenient slide switch controlled terminals at rear 
of scope cabinet. 

PRINTED CIRCUIT: This new Hr thkit uses a prefabricated printed circuit Marl 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, resistors, and tube sockets are mounted directly on the board and soldered in place. 

DESIGN FEATURES: Cathode follower input circuits in bath vertical and horizontal 
amplifier -electronic positioning control for wide range of vertical or horizontal spot 
deflection -Heath twin triade 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 -12AC7 horizontal and vertical amplifiers, 12AX7 sweep generator, 6X4 
low voltage rectifier, 112 high voltage rectifier, 30PI CRT. Cabinet size 1l- IINC deep x 614' 
wide x 91 high. A terrific instrument value at $20.50. 

I 

I 

I 

Shpg. Wt. 
24 lbs. 

Printed circuit board construction 
for accurate trouble-free assembly. 

Twin triode Heath sweep gener- 
ator 15- 110,000 cycle range. 

By popular request we are again 
offering a 5' full sized general purpose 
Oscilloscope using a 581'1 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 readability. 
SWEEP GENERATOR: Sweep generator range using Heath twin 
triode circuit 15- 100,000 cycles in four positions. Provisions for external 
as well as internal sweep and external or internal sync in addition to 60 

I cycle line sweep. Easy positive synchronization. 
Heavy duty power supply using TV type 1V2 high voltage rectifier 

assures adequate accelerating potential for good trace definition. Defier - 
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 
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qeeteitleit 

MULTIMETER 
KIT 

The new I leathkit 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 
Multimotors. All of the measurement 
ranges you need or want. High sensi- 
tivity 20,000 ohms per volt DC; 5,0(K) 
ohms per volt AC. * ADVANTAGES 
Complete portability through freedom 
from AC line power operation- provides service 
ranges of direct current measurements from 150 
microam .s up to 15 amperes -can he safely operated 
in 11F fields without impairing accuracy of measure- 
ment. * 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 (' flashlight cell and 4 l'enlite cells. All 
batteries and necessary test leads are furnished with the kit. 

`ße4 T iecat ¢Ce 
RESISTANCE 

HANDITESTER KIT; SUBSTITUTION BOX KIT 

MODEL M -1 ' 36 standard RTMA 1 watt 
resistor values between 15 

7 ohms and 10 megohms with 
an accuracy of 10fó are at 
your fingertips in the Model 

Shpq. Wt. 3 RS -1 Resistance Substitu- 

Iand attractive accessory 
will easily prove its worth 
many times over as a time I saving ~ device. Order yard 
today. 

fion Box kit. This sturdy 

The Heathkit 
Model M -1 Nandi- 

tester readily fulfills 
major requirements for 

a compact. portable volt-ohm milliam- 
meter. rhe 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 Si," the Handitester 
is packed with every desirable feature re- 
quired in an instrument of this type. A(' 
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 I milli- 
ampere load in both AC and D(' ranges. 
This design allows the use of but 1 set of 
l', 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. 'l'he 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 

$ 550 

Shpq. Wt. 
2 Ibs. 

" eat ¢it CONDENSER 

SUBSTITUTION BOX KIT 

18 standard RTMA 
values are available 
from .0001 mfd to .2.! 
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. 

$550 
Shpg. Wt. 

2 lbs. 

cies at the end of the ranges to coin- 
cide exactly with the values given in 
Fig. 2. The two ranges should have 
a small overlap, however. The fre- 
quency ranges may be adjusted by 
varying the detector trimmer or 
changing the number of turns on L. de- 
pending on whether the adjustment is 
desired at the high or low frequency 
end. Remember that changing the 
detector trimmer changes the high - 
frequency limit of both ranges. Prefer- 
ably do not change L, by more than 1. 

turn on range 2, or 3 or 4 turns on 
range 1 since other adjustments on 
the coils might then be required. The 
set must be re- aligned, of course, after 
any changes are made in the detector 
circuit. 

The number of turns given for the 
antenna coil, L,, will probably be found 
satisfactory, but for optimum results 
the constructor may wish to adjust 
this coil for the particular antenna 
and location used. Changing the num- 
ber of turns apparently did not affect 
alignment appreciably, although it 
would he well to check the alignment 
after any such adjustments are made. 

It should be noted that a some- 
what more straightforward method of 
alignment could have been used if it 
were possible to attach a separate 
trimmer to each r.f. and detector 
plug -in form to tune its grid coil IL, 
and Lt. As it is, one detector trim- 
mer adjustment serves both ranges. 

Actually, the alignment of the cir- 
cuits is not difficult, and could be re- 
peated quickly after the constructor 
has once learned the significance of 
the adjustments. Nor is alignment 
highly critical. Since the r.f. circuit 
t unes rather broadly, the set will func- 
tion quite well even if the r.f. circuit 
is slightly out of tune with the detec- 
tor. 

In operation, the gain control is 
usually allowed to remain at its maxi- 
mum setting, and volume is controlled 
by means of the regeneration control. 
The gain control is used mainly to re- 
duce very strong signals. Put the re- 
ceiver in oscillation and tune until a 
squeal is heard. Then reduce regener- 
ation until oscillation just stops, tune 
for maximum response, and adjust the 
regeneration control until the signal 
reaches the desired volume. Strong 
signals, or signals whose location is 
known exactly, may be tuned with the 
receiver not in oscillation. In tuning 
for c.w. signals, the set is kept in oscil- 
lation so that the detector may pro- 
duce its beat note with the signal. 
The pitch of the beat note is con- 
trolled by careful adjustment of the 
tuning dial, and its volume is con- 
trolled by advancing the regeneration 
control beyond the point where the 
detector starts to oscillate, which is 
the most sensitive point for c.w. re- 
ception. 

The receiver is well adapted to ex- 
perimenting if the constructor is so 
inclined. The use of plug -in coils 
makes it comparatively easy to adjust 
coils without disconnecting leads or 
working in inaccessible places. If coils 
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Another outstanding example of continuing Hearth Company y pioneering and leadership in the kit instru- 
ment field. A new printW I' Circuit VTM. New peak -to -peak circuit -new styling and new panel design. 
A prewired, prefabricated printed circuit boanl eliminates chassis wiring, ruts assembly time in half, 
assures duplication of Engineering pilot model specifications, and virtually eliminates possibility of con- 
struction error. 

CIRCUIT: 
A 6A1.5 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 1i:11.5 input 

circuit limits applied AC Input to a safe level. This circuitry and the isolation 111 

the meter in the cathode of the 12.4('7 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 It NIS volts with 
upper limit of 4001 
P -P and 1501 volts 
RMS. Voltage di- 
vider Input circuit. 

RANGES: 
Seven voltage ranges. 1.5, 5, lá, 50, 150. 500 
and 1.500 volts D(' and AC It AIS. Peak-to- 
peak ranges 4. 14, 40, 140, 400. 1400, 4000. 
Ohmmeter ranges X1, X10. X100. X10011, 
XIOK, X1OOK, XI men. Additional features 
are a db scale, a center scale zero position, and 
a polarity reversal switch. 

IMPORTANT FEATURES: 
High impedance II tnegohm input -transformer operated-1'; 
precision resistors. 6.41.5 and 1211'7 tube- selenium power recti- 
fier- individual A(' and DC calibrations- sutoot ter improved 
zero adjust control action -new panel styling and color -new 
placement of pilot light -new positive contact !Kittery mounting 
-new knots -test leads included. 

The neW V -7 also sets the pare as a kit instrument style leaner. 
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 ta lance with the outstanding circuit design improve- 
mints. Easily the I'st lins 111 kit 111'trnlle'11 Is. 

The first kit instru- 
ment to oller a la- 
bor- saving, error - 
free printed rLruü 
hoard. Your instru- 
ment an exact let, 
Ing replica of Engi- 
neering develop- 
ment model. 

11= - OM, 

r eae4 4 et AC VACUUM 

out. orpOTÑltrh. 

lac .elector 

TUBE sq= eat`i4it 30,000 VOLTS DC 

VOLTMETER PROBE K I T 
Measure up to 311,0111 volts DC with the No. 336 

K I T 
' Heathkit VTVM and the 336 high voltage 

Probe. Precision resistor provides multipli- e 
cation factor of 100. Can be used with v4á0 
:In), 11 megohm input VTVM. Housed 

MODEL AV-2 in a Polystyrene two color sleek plastic Shpg. Wt. 
lprobe body for safety of operation. 1 It. 

'eeai, t' PEAK -TO -PEAK 

lo- . _.- 11CN r\C\.Y /ryt-.r/lmel Top, 

co\01wao>. 
ncw 

/ tt 

$295.0 Shpg. Wt. 
5 lbs. 

Extreme sensitivity has been emphasized 
in the design of the Heathkit AC VTVM. 
'Pen full scale RMS ranges are .01, .03, .1, 
.3, 1, 3, 10, 30, 100, and 300 volts. Fre- 
quency response is substantially flat 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 I milliwatt 801 ohms. 

October, 1954 
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PROBE KIT 

No. 338-C 

$550 
Shpg. Wt. 2lbs. 

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 
hoard for easy assembly. Frequency 
range 5 KC to r MC. 

s' eatict(tt RF PROBE KIT 
The Hr thkit I1F Probe will permit 
the measurement of RF voltages up 
to 250 MC with an accuracy of 
+ 10%. The limits are 30 volts 
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 

easy assembly. 

MODEL AW -1 

$295ó 
Shpg. Wt. 6 lbs. 
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Here is the new 12 volt Heathkit 
Flattery 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- 
tional 6 volt models. 

RANGES: 
This new Battery Eliminator pro- 
vides two continuously variable output voltage 
ranges. 0 6 volts D.C. at 10 amperes continu- 
ously or 15 amperes maximum intermittent 
and O -12 volts D.0 -at $ 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. 
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VIBRATOR TESTER IMPEDANCE BRIDGE 

KIT KIT 

1 

82 

MODEL VT -1 

s1450 I 
Shpg. Wt. 6 lbs. 

This time -saving I 
device will quickly 

Lary for itself in your auto 
radio service shop. 6 volt vibrat- 
ors can be checked instantly on 

t he Gaud- Bud type meter scale. Operation 
requires only a variable DC voltage from 4 to 
t: volts at 4 amperes. Model BE -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. 

'> eeatAklt VARIABLE VOLTAGE 

ISOLATION TRANSFORMER KIT 

Variable output voltage la- 
i wren 90 and 13(1 volta Al' 
Rated at 1(X) volt -amperes 
continuously and 200 volt 

m peres intermittently. 'Ili, 
principle function of the Healh - 

kit Isolation 'Transformer is tu 
isolate the circuit being tested 
from line interference being 
caused by motors, appliances. 
etc. It works backward too by 
isolating such de- 
vteesfromtheline. 
Many other uses. 
especially with 
A(' -DC type cir- 
cuits. Do not con- 

fuse the Heathkit 
Isolation Trans- 
former with the 
hazardous auto 
i ransf"rmer type 
lim eoltag. !ousters. 

1 

I 
I 
I 

MODEL IB -2 

$5950 Shpg. WI. 
12 lbs. 

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: 

l'anel provisions for external generator 
use. A new two section CALL dial, pro- 
vides ten separate "units." l'en sep- 

arate units 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 is automatically switched 
to provide correct load operation 
of the generator circuit. The in- 
strument uses !X% precision re- 
sistors and condensers in all meas- 
urements circuits. 

MODEL IT -1 

$16.0 
Shpg. Wt 

10 lbs. BENTON HARBOR 15, 

MICHIGAN 

for other ranges are wound. alignment 
changes could be made by merely re- 
setting the ri. trimmer screw slight- 
ly when plugging in the new set of 
coils. A scratch or mark will enable 
resetting the screw to a predetermined 
position with sufficient accuracy. It is 
suggested, however, that the receiver 
be adjusted to perform as described 
before making significant design 
changes. 

The regenerative receiver requires 
a little more skill to operate than the 
more familiar superhet since the re- 
generation control must be reset con- 
tinuously as the receiver is tuned. 
With a little patience. however, the 
operator will he getting good results 
in a very short time. In all prob- 
ability, he will find a great deal of 
enjoyment in listening to short -wave 
and ham transmissions for some time 
to come. -301- 

Mac's Radio Service Shop 
(Cont blued f rollt page 74) 

"I noticed something else," Barney 
remarked. "Remember how you kept 
trying to tell the people here in town 
that their reception trouble was caused 
by weak signals rather than excessive 
noise? Since the new station came on, 
all that Television Interference Com- 
mittee movement seems to have sim- 
ply faded away. That should make 
you a prophet with honor, even in your 
own country!" 

"Don't bet on it," Mac replied with 
a chuckle. "You might want to tell 
your cousin, too, that he can brace 
himself for several kinds of complaints 
he is not accustomed to hearing. Be- 
fore now he and his customers have 
probably been chiefly concerned with 
getting a picture- almost any kind of 
a picture. Once the signal comes up, 
however, he is going to he surprised 
at how quickly his customers become 
critical of the pictures on their 
screens. With the snow wiped away, 
such things as incorrect focus, bad 
linearity, poor interlace, smearing, and 
ringing become major annoyances. He 
will find himself dusting off and using 
all that information he has learned 
about the effect of i.f. alignment and 
video bandpass characteristics on pic- 
ture quality." 

"He was wondering if having one 
strong station in the area would have 
much effect on the nature of new an- 
tenna installations." 

"Judging from our own experience 
and what other technicians say, I do 
not believe the effect is as great as he 
may imagine. While reception of chan- 
nel 6 is now dependable and ordinarily 
much better than reception obtained 
on other channels, few people here, 
after being accustomed to reach out 
for half a dozen stations, are satisfied 
to be tied down to one. People are 
still putting up all- channel antennas 
and using rotors. They reason that if 
one station can achieve that much of 
an improvement, who knows how many 
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N E W q'F.aa the e 

TV ALIGNMENT 
GENERATOR 

o'e/ 

Here is the most radically improved Sweep Generator in the %e.' /6;.^x`n¿' 
history of the TV service industry. The basic design follows vro 
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. 
roe 

c:; idne Frequency coverage entirely on fundamentals, is ry eras to 

continuous from 4 MC to 220 MC at an output level !, ti ttcir "motet 
°"strut 

wx 

well over a measurable .1 volt. t'MOce ou. 
over Triple marker 

system. 4.5 %I(' 
crystal controlled 
marker- contin- 
uously variable 
marker- provl- 
sions for external 
marker. 

Automatic .. 

l'illade inn 
circuit. -.'. 
slant Oulu . 

voltage r'e.,- 
tated power 
supply 

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. 

NEW qeatitlie I 
SIGNAL GENERATOR 

KIT 1 

I 
I 

1 

I 

MODEL SG -8 

$1950 Shpq. Wt. 
8 lbs. 

The new Heathkil 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, with useful calibrated harmonics up to 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 Colpitta 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 factory wound and adjusted, thereby completely eliminat- 
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 

i svm its choice of cit her external or internal modulation. 

NEW (eatlt BAR GENERATOR KIT 

'eci.e ¢Z t 
LABORATORY 

GENERATOR 

The Heathkit 1«; -I produces a series of horizontal or ver 
bars on a T\' screen. Since these bars are equally spare 
they will quickly indicate picture linearity of the receiver' 
un nier test without waiting for transmitted test patterns. 
Panel switch provides "standby -horizontal and vertical 
position.- The oscillator unit uses a I2AT7 twin triode for 
the RF oscillator and video carrier frequencies. A neon 

relaxation oscillator provides low frequency 
for vertical linearity tests. The instrument will 
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 T\' receiver antenna 
terminal. Transformer operated for safety. 

1 

1 

KIT 
'l'he 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 
providing a definite reference level 
for using the Signal Generator in 
design work, gain measurements. 
selectivity, frequency response 
becks. 

DESIGN: 

MODEL 1G -1 

$3950 
Shpr;. wt. 16 lbs. 

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 13 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 wit I. 
provisions for metered external or internal modulation. Out 
put impedance termination 50 ohms. 'Transformer operate, 
power supply. 

Investigate the many dollar stretching features offered by 
the LG -1 before investing in any generator for Laboratory 
or Service work 

I 
1 

1 

MODEL 

BG-1 

$ 
45 0 Shpg. Wt. 

4lbs. 

HEATH company 
BENTON HARBOR 15, 

MICHIGAN 
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9ubsthutl tltRy 
sDutltef - bl¡meldrlGr4ln'. 

The new Hrathkit Visual -Aural Signal Tracer features 
it special high gain If F input channel used in conjunc- 
tion with a newly designed wide frequency range de- 
n.lulattr prole. High ltF sensitivity permits signal 
tracing from the receiver antenna input. Separate low 
gain channel and probe available for audio cumin 
explord ion. Both input channels are constantly moni- 
t.red by an electron ray loran 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 cal' potential is applied to a suspected cir- 
cuit component :nul the action of the voltage in the component can le soya as well 
as heard. Invaluable for ferreting out noisy or intermittent condensers, noisy re- 

sistors, euntruls. IF and power transformers, etc. 

WATTMETER: 
Built -in ralibrrte l wattmeter circuit will prove useful for quick preliminary cheek of total oat tags eonsm uq dim 
of equipment under test. Separate ¡autel terminals provide external use of the speaker or output transformer 
for substitution purµ ses. Saves valuable service time by eliminating the necessity ft r speaker removal on every 
service job. The saune panel terminals also provide easy access to a well filtered B plus supply for external use. 

Don't averhok the many interesting service possibilities I 'ideal through the use of this instrument, and let 

the .ia,n :J Traver rk Ger nIp ,vier tin], :uß,1m 

''eat &t CONDENSER CHECKER KIT 

950 Shpg. WI. 
7 

Here is a handy test instrument for any Service Shop. l'nknuwn 
values of capacity and resistance are quickly determined on the 
direct reading condenser checker dial. Calamity is measurml in 
four ranges from .04 11 nth! to 11 100 mfd. Btsistance in the range 
from lot ohms to 5 megnluns 

D(' polarising voltages of 25. 150. 250, 350. and 4511 volts are 

available for leakage tests un all typas of condensers. For cleetru- 

lytics, a power factor control is provided to balance out inherent 
leakage and tu iodinate directly the power factor of a condenser 
wader test. Proper balancing of the .t(' bridge is reflceMl4u 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 panel 

scales for all readings. Test leads are furnished in addition to 
precision components for calibrai jug purptses. Quick and easy to 
operate, the llealhkit Condenser Checker will save valuable time 
.qmt lucres.,- your Simi. efficiency. if 

eele44,it "Q" METER 
KIT 

MODEL OM -1 I 
$4450 I $24.0 

eatleCt 
AUDIO OSCILLATOR 

KIT 

MODEL AO -1 

Shpg. Wt. 14 lbs. 

The Hcthkit QM -I represent s 

the first practical popular priced Q meter available wjibio 

the price range of schools, laboratories, TV service men, an! 

experimenters. This instrument will enable the operator o, 

simulate conditions encountered in practical circuits and t. 

measure the performance of coils or condensers at the operat- 

ing fre:pæncies actually encountered. All indications of vain, 

are read directly can the 4i2' 50 micrxampere Simpson c+qh- 

brated meter scale. Measures Q of condensers, RF resistance. 

and the distributed capacity of coils. Oscillator serti 
supplies RF frequencies 150 KC to 
IS 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. 

Shpg. Wt. 
10 lbs. 

The Hrathkit studio 
Oscillator will produce loth sine and 
square waves within the frequency range 
from 211 ('PS to 20 KC in three ranges. 
Thermistor controlled linearity results in 
a variation of no more than ±I (lb in a 
10 volt (no lamb variable output level. 
There will be less than .6':, distortion 
from Ile ('PS throughout the audible 
range. Low impedance CM ohm output. 
Precision 1Cl resistors, used in the range 
multiplier circuits to provide accurate 

calibration. 

others will do the same thing? On top 
of that, we still have frequent thermal 
inversions that cause stations ordinari- 
ly weak to come in as though they 
were locals if you have the proper 
antenna to take advantage of these 
conditions. 

"There are some exceptions to this, 
of course. A channel 6 yagi fastened 
to a chimney can now be sold very 
cheaply with the guarantee that good 
single- station reception will be had 
ninety per -cent of the time. This ap- 
peals to people on very limited budg- 
ets and to elderly people who do not 
like to bother with antenna switches, 
boosters, rotor controls, etc. There is, 
I believe, a falling off in demand for 
extremely high towers, although the 
sale of stand -alone towers is still go- 
ing great guns in this community." 

"In general, would you say that 
servicing is easier or harder since the 
new more powerful transmitter went 
on the air ?" 

"Infinitely easier!" Mac said prompt- 
ly. "It means everything to the tech- 
nician to have a good dependable sig- 
nal with which to work. You know 
how we used to bat our brains out 
trying to decide whether there really 
was something wrong with a set or if 
the signal was just weak in that par- 
ticular location on that particular day. 
A technician may be able to interpret 
test patterns as easily as Tonto can 
track an elephant through soft mud, 
but that does him a fat lot of good 
when he can't see the test pattern for 
snow. Happily, those days are gone 
forever. 

"Another angle is the fact that re- 
ceivers in this area now have a slight 
range of efficiency in which they can 
operate and deliver good reception. Be- 
fore, they did not have this. Every 
circuit in the set had to be operating 
in perfect condition to get any kind 
of reception at all. The slightest fall- 
ing off in performance would cause a 
fading of the picture, a disappearance 
of the sound. or a loss of sync. It is 
extremely difficult to maintain any ap- 
paratus in perfect operating condition 
all the time, and it is a great relief to 
know this is no longer necessary. Now, 
if an i.f. amplifier tube falls off in 
emission ten per -cent, there is a suf- 
ficient surplus of signal so that the 
a.g.c. system operates to deliver exact- 
ly the same picture as before. A slight 
variation in line voltage no longer re- 
quires readjustment of a vertical hold 
control rendered super -critical because 
of the feeble sync pulses delivered to 
the synchronizing circuits." 

"That's enough," Barney interrupted 
as he closed his notebook. "After all, 
we don't want to tell Cousin Jethro 
everything we know. Let him discover 
a few surprises for himself. That's what 
makes service work so fascinating," he 
concluded as he clutched his throat 
and gave a realistic pretense of gag, 
ging on his words. 

Mac gazed sympathetically at hi 
red -haired nemesis, shook his head sad 
ly, and walked slowly over to the serv- 
ice bench. -- 
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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 ¡octal, 
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. 

f e9searro 
rrrept?rt ó 

rrde ky 

Simplified 
construction 

-new harness 
type wiring - 

closer toler- 
ance resistors. 

Improved smooth running 
roil chart mechanical action. 

OLC\U t 

sp0 a\000sod 
b\C\aV\C 
v°t 

gTeat4.46et PORTABLE 

TUBE CHECKER KIT 
The portable model is MODEL TC -2P 
supplied with a strikingly 
attractive two -tone cabi- 
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. 

Oso 

qeargeee REGULATED 

POWER j 
SUPPLY KITZ 

MODEL PS -2 1 

$335.0 Shpg. Wt 1 
15Ibs. 

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 
4 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. 

Th% 
plop 

C ti >so:u 
rAr.rrr 

Results of tube tests are read di- 
rectly from the large 4W 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 neces- 
sary for release of factory data. 

Catltt(t TV PICTURE TUBE 

TEST ADAPTER 
The Heathkit TV Picture Tube Test Adapter 
used with the Heathkit Tube Checker Kit, will 
qquickly check picture tubes for emission, 
shorts, etc. end determine tube quality. Con- 
sists of standard 12 -pin TV tube socket, four 
feet of cable, octal socket connector, and data 
sheet. 

a sta as as as siiti asst, - as - as - -1 
ie.cleigzet AUDIO GENERATOR 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 -B output. Because the output voltage 
is relatively constant over wide fre- 
quency ranges, the AG -8 is ideal for 2 s 0 
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 
low impedance 600 ohm output circuit and distortion less 
than .4 of 1% from 100 CPS through audible range. 

October, 1954 

No. 355 

$4só Shpg. Wt. 
1 Ib. 

eeatlr.4ít 
DECADE RESISTANCE KIT 

MODEL DR -1 

$195.0 
Shpg. Wt. 

4 lbs. 

Twenty 1':; resistors are decaded 
It 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, calibrations, or 
any application requiring a wide 

range of precision resistance values. 

f Te.geftizer 
DECADE CONDENSER KIT 

The Heathkit Decade Condenser 
'provides a ready source of capacity 
values from 100 mmf to .111 mfd in- 
elusive 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. 

1 

1 

1 

1 

MODEL DC-1 

$16so 
Shpg. Wt. 

3 lbs. 
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tot LP. ILIAA 
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Beautiful salin 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, AFS, 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 l'15. power re- 

Single 
hingb band 

Wound coils. Prc - 

MODEL AT -1 

SZ95o 
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 12° n5' wide x 5' fi'deeps 3? s' high. 
APPLICATION: 
'l'he new Ileathkit 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 -PI 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. 

.\cctt\r000 
cti lev £r. 
\do°\ 

td\ 

HAM EQUIPMENT 
qleatit GL 

AMATEUR 

TRANSMITTER KIT 
'l'he Heat bk it 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 Al'-! 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 5114 rectifier are more than adequate for 
the 6AG7 oscillator multiplier and 61,6 amplifier doubler. 

'staaatlikt:t 

GRID DIP METER KIT 
lb 1e n.struto,nr i for limas. srr,ewenals 1 esperine nner -. 
Useful in TV service work, for alignment of tralu, filters, IF stages, 
peaking compensation networks. etc. Locates spurious oscillation. 
i rovides a relative indication of power in transmitter stages. If sejff 
for neutralization, locating parasitics, correcting T\'I, measuriffR 
i'1. and Q of components, and determining RF circuit resonant 
frequencies. The variable meter sensitivity control, headphone 
jack, .500 microampere Simpson meter, continuous 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 -, 
for GD-1B and set 341 for GD -11. Shipg. wt. 1 lb. Price 33.00 

MODEL AC -1 

A45ó 
Shpg. Wt. 4 lbs. 

MI =IA - -MME - 
('upper plutcdao 
aluminum Id 
cast 

eptawe ,n ln4e4tlt 

N E W u-0 raú nt. 

HEATH KIT 

IVFO KIT 
IThe now Ileathkit VFU is 

the perfect companion to the 'v "ve 

mitter arndl it has sufficient out- Jfj e"» 4r ¿ttwer- óAu V6 
C 
t tail 

put to drive any multi -stage 0i,' ¡g41114' ci°o0Xw`p1t °g° transmitter of modern design. 
Good mechanical and electrical « egutatot. 

Idesign insures operating sta- 
bility. Coils are wound on MODEL VF-1 

Istable, heavy duty, ceramic forms using Litz 

r 
double cellulose wire coated with Poly- 

ti yrene cement and baked for humidity pro- 
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 
nC at 15 mils. Just plug it into the power receptacle provided on 
the rear of the AT.1 Transmitter. Seven band coverage l60 I through 10 meters with 10 volt average 1fF output. Uses 6Á1.16 
electron coupled Clapp oscillator and 0A2 voltage regulator. 

$195o 
Shpg. Wt. 7 lbs. 

e.citiritie ANTENNA 

IMPEDANCE METER KIT 
tenna resonance 

transmission line surge impclanee, 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 SR' R bridge 
-I00 microampere meter -frequency range 
0-150 MC- impedance range 0 -600 ohms. 

MODEL GD-1B 

$1950 
Shpg Wt. 

4 Ibs. 

l 

ANTENNA COUPLER KIT 
For the lleathkit AT -1 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 cirse adjustment 
and a transmitting type variable condenser sets it "right on the nose." 
Will operate on the 10 through 80 meter bands. 

S145.o 
Shpg. Wt. 

2 lbs. 

1 
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lteefi LOW PRICED 
H E A T H K I T SINGLE UNIT 

s;nRé``I. hear). dot. structfonhls con- 

AMPLIFIER KIT 
Here is the newest Heathkit Hi -Fi Amplifier at the lowest price ever quoted for a complete Williamson Type Amplifier 
circuit. The W -4 Model has been designed for single chassis construction, and only for the new Chicago Transformer 
Company Model BO-13 "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 obtained through elimination of duplicate sheet metal 
fabriotlion, connecting cables. plugs, sockets, and a new ('hicago "super range" output transformer, a 20% 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. Intermalulation distortion and harmonic 
distortion arc 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 eliminates necessity 
of electronic knowledge or special equipment. Assemble this Amplifier in a few pleasant In ors. 

NEW'eae%4a 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. 

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. 

eeatlleit 
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 Ili- Fidelity Amplifier is supplied with the famous 
Aerosound 10-300 output transformer. This quality transformer features the pop- 
ular "ultra-linear" output circuit for clean maximum lower level. Separate chassis for amplifier 
and power supply. 

SPECIFICATIONS: 
Frequency response within 1 db from 10 cycles to 10(1,(00 cycles. Harmonic distortion at 5 watt 
output less than .5cß between 20 cycles and 20,000 cycles. 1M distortion at 5 watts equivalent 
output .5'; using 00 and 3.000 cycles. Output impedances of 4, 8, or 16 ohms. Overall dimensions 
for each unit 7' high x 5, f wide x 1112 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. 

\\ f11Ì 

IC eTn high 

rtcre 
tier 

c r 

COMBINATIONS AVAILABLE 
W-IM with Chicago "super -range" trans- 
former only. Single chassis main amplifier 
and power supply. Shipping 

$39 75 weight 2S lbs. Express only 

('I)M 131xA1'Ittx W -4 with ('hleago 
"super-range" transformer only Includes 
single chaasls main amplifier and power sup- 
ply with WA -P2 Preamplifier $59.50 kit.Shput. wt. 3511m. Express only 

gC«(eet SIX WATT 

AMPLIFIER KIT 

MODEL A -7B 

s1550 
Shpg. Wt. 10 lbs. 

An outstanding value, this econom- 
ically priced 5 watt Amplifier is 
capable of performance expected 
only in much more expensive units. 
Only 2 or 3 watts output will over 

s 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 ±156 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: 
W -3 Amplifier Kit (Includes Main Ampli- 
fier with Aerosound Output Transformer, 
Power Supply and WA -P2 Pre:mtplifier. i 

Shipping weight 37 lbs 
Shipped express only 

W :3M Amplifier Kit (Includes Main Am- 
plifier with Acrosound Output Transformer 
and Power Supple) Shipping 

$49.75 weight 29 lbs. Express only 
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iiiarare HE. 
nur 

i "I". :uoj t alt. geett44et COMMUNICATIONS 

RECEIVER KIT 
.1u exerllout es:ouplr nl ( ut' it Moth t'tmip:my ability to broluct, top qu:duy kn merchandise at 
ridiculously low prices, is the AR-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- eatlel "economy arts." 

Receiver employs high gain miniature tubes and IF transformers, chassis mounted 5,2' P\ 
speaker, headphone jack, slide rule dial with Hann Bands plainly identified, and easy tuning will 
direct planetary drive. Continuous frequency coverage from 5511 E(' to 35 M(' on 4 Bands. with 
electrical bandspread tuning and logging scales. Other features are RF gain control with AGC on-off 
switch -{shone- staielby4V. panel switch- prewouud coils in u shielded turret assembly and coppe 
plated chassis and shielding. 

Uses 1213E6 mixer- oscillator, 12B:Ú6 IF amplifier, I 2:11'6 detector -first audio, 1222A6 Leant 
power ontlnut, I2BA6 IWO oscillator. 

and 513 rectifier. A lettered control plate is pro- 
sided for the Cabinet of your choice or you ran order 
the optional Heat hkit cabinet featuring the full size 
aluminum panel. 

earl4Ct FM TUNER K I T 

MODEL FM -2 

Shpg. Wt. 8 lbs. 

Here is all FM Tuner that em be operated 
with your Hi -Fi Amplifier or through the 
"phono" section of the ordinary radio. Cmn- 
pfetely AC operated to eliminate problem - 
usually encountered in "economy type' AC. 
DC tuner circuits. Features 8 tube circuit with 
separate mixer and oscillator. 3 double turn,' 
IF stages followed by a limiter discriminator 
providing maximum sensitivity and selectivity 
across the full FM frequency lewd of ss MC 
to 108 MC. The tuning unit is factory assem- 
bled and adjusted. thus eliminating tedious 
critical "frond end" alignment problems. The 
attractive slide rule dial and vernier tuning 
combine to make the Hethkit FM -2 Tuner 
simple to operate. 

RECEIVER CABINETS 
Proxylln Impregnated fabric covered plywood 
cabinet available for It It -2 and Alt -2 reeeleers. 
Includes aluminum panel. docked reinforced 
speaker grill and protective rubber feet. 
For 1111-2 Receiver. Cabinet Dt 't 
Shipping weight 5 lbs $4.50 
AR -2 Receiver, Cabinet ltI -iu 
Shipping weight 5 Ito $4.50 

BROADCAST BAND 

RECEIVER KIT 
The Model 1111 -2 Broadcast hand Iterenvrn' as dr >Igued 
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 5t2' PM 
chassis mounted speaker. Can be used either as a re- 
ceiver, tuner, or phono amplifier. Uses 12BE6 mixer- 
oscillator, 12BA6 IF amplifier, 12 A1'6 detector, 12A6 
h cult power output, and 513 rectifier. 

$1 750 
Less Cob.net) 

Shpg. Wt. 10 lbs. 

HEATH COMPANY Benton Harbor 15, Mich. 
YOUR ORDER 

TODAY TO 
THE 

HEATH COMPANY 

^J BENTON 
HARBOR 

15, 

MICHIGAN 

WALNUT 5-1175 

Tacit 

O R D E R B L A 

- - - - - -- - -- 

N K 
S 

Parcel 
H I P V I A 

Post 

Express 

Freight 

Best Way 

-- 

CI 

(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 harges -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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A PHOTOELECTRIC 

CONTRAST CONTROL 

IN the early days of television, the 
family set was usually turned on 
only in the evening because the day- 

time hours afforded poor program ma- 
terial if, indeed, they afforded any pro- 
grams at all. Now, however, the 
television set is apt to be turned on at 
dawn, be left on through the hours of 
the day, and turned off only after the 
National Anthem has been heard. Obvi- 
ously, the set is viewed through a va- 
riety of lighting conditions. The pur- 
pose of the photoelectric contrast 
control is to adjust the picture con- 
trast to the surrounding lighting con- 
ditions automatically. 

The contrast of a picture is deter- 
mined principally by the amount of 
video signal fed to the picture tube. A 
high video signal produces a picture 
with high contrast and a low video sig- 
nal produces a picture with low con- 
trast. It follows that an automatic 
contrast control must in some way 
control the amount of video signal fed 
to the picture tube, and that the 
amount of video signal must be pro- 
portional to the amount of illumination 
in the room. 

Manual contrast control is accom- 
plished in almost all television sets by 
changing the gain of the video ampli- 
fier. Sometimes it is done with a varia- 
ble bias on all the i.f. amplifiers, and 
sometimes it is done with a variable 
bias on a single stage as shown in Fig. 2. 
No matter how the gain is varied, the 
amplifiers are almost always pentodes, 
and this makes controlling the contrast 
of the picture with a phototube a com- 
paratively simple problem. 

Fig. 3 shows the circuit of the photo- 
electric contrast control. The circuit is 
connected to the screen grid of the 
final video amplifier. Normally, the 
screen grid voltage would be at some 
comparatively high d.c. potential 
(about 100 to 250 volts) but with one 
half of the 12AT7 drawing current 
through the screen resistor, the screen 
voltage is dropped considerably lower, 
thereby reducing the gain of the tube. 
This reduces the amount of video sig- 
nal to the picture tube and lowers the 
contrast. Now, when light strikes the 
868 phototube a minute current flows 
through the 20 megohm resistor, R:, 
and causes the grid of the V. to be- 
come negative. This reduces the plate 
current which, in turn, raises the 
screen grid voltage of the video ampli- 
fier. More video signal is fed to the 
picture tube and the contrast increases. 
The change in contrast is nearly pro- 
portional to the amount of light strik- 
ing the phototube. 

If the room happened to be illumi- 

Fig. L Back and front views 
of the contrast control. The 
fi''ament transformer is not 
required if the TV set has a 
source of chow -90 volts. 

By 

PETER J. VOGELGESANG 

Build this automatic control for adjusting the 

TV picture to various room lighting conditions. 

nated with fluorescent lights the pho- 
totube would place a 120 -cycle voltage 
on the grid of V,,. This would appear 
also on the screen grid of the video 
amplifier- something that would be 
very undesirable. Condenser C: filters 
any a.c. component that might be 
present and smooths the operation 
of the circuit so the picture contrast 
will not flutter. About two seconds are 
required for the circuit to make com- 
plete adjustment to a change in room 
illumination. 

The television set in which this circuit 
was installed did not have a negative 
voltage supply to operate the phototube 
so one had to be devised. A fila- 
ment transformer was connected in re- 
verse to supply the high voltage nega- 
tive a.c., and the unused half of the 
12AT7 tube was used as a half -wave 
rectifier. The maximum anode voltage 
for an 868 phototube is 90 volts and 
since the power supply delivers about 

Fig. 2. Typical video amplifier cir- 
cuit of many TV receivers. The auto- 
matic contrast control circuit is con- 
nected to the screen of this tube. 

FROM 
DETECTOR 

TO CATHODE 
RAT TUBE 

r'6T 
I 

I 

I 

I 

1 

MANUAL CONTRAST 
CONTROL ON PANEL 
OF TV SET 

6BN 

B 

150 volts peak, the voltage is divided 
by resistors R, and R,. Resistor R: is a 
potentiometer, so the sensitivity of the 
phototube can be varied. If the picture 
contrast is too high for a given 
amount of room light, the wiper of the 
potentiometer can be moved toward 
the ground end to reduce the sensi- 
tivity of the circuit. If the circuit is 
installed in a television set with a neg- 
ative power supply the filament trans- 
former power supply will not be re- 
quired. However, the phototube should 
be provided with at least -60 volts for 
satisfactory operation. 

The unit was constructed on a piece 
(Continued on page 95) 

Fig. 3. Circuit diagram and parts list 
of the photoelectric contrast control. 

I 
RI R2 
a.vvNVV, 

Via 

0ó 
368 

v2 

TO SCREEN GRID 
OF VIDEO AMP 

6 U2 . r .12477 
Vlb 

C2 

R3 

R,- 47,000 ohm. t/r r. res. 
R..- 30.000 ohm pot 
R,-20 mesohm, bí w. re,. 
C,, C.î --.03 , fd.. 200 v. Bond. 
T1-6.3 v. 6I. trans. IStanror P -6134) 
1', -124T7 tube 
V -868 tube 
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ANTENNA ANTICS 

By ART MARGOLIS 

EVEN the jokers read the newspaper 
account with a grim shaking of 
their heads. He worked for a dif- 

ferent company. None of us knew him 
personally, but still the news was 
greeted as if he was one of us. The 
story told of his being a novice at 
climbing ladders and installing anten- 
nas. It was only his second day on 
the job. He and his crew partner were 
installing an antenna on a chimney 
which was located on the peak of a 
suburban mansion roof. They had put 
the complete rig together on the 
ground. The new antenna installa- 
tion man took the assembled aerial 
and held it aloft. Balancing it in a 
standup position, like a circus per- 
former, he began a slow torturous 
climb up the fully extended aluminum 
ladder. After many gasps for air he 
reached the top and raised the mast 
high to insert it into the open mouth of 
the steel -strapped chimney mount. Then 
1he end of the reflector, ever so gently, 
came to rest against a worn electric 
wire. The sparks flew and a lull - 
grown man tumbled down forty feet of 
extended ladder. The antenna rig re- 
mained, mutely pointing into the sky 
at a bizarre angle from between the 
top two rungs. 

Somehow the victim was spared his 
life. However, he was lying quietly 
in a hospital with a broken leg and a 
severe case of shock. 

At that time I was an antenna serv- 
ice technician. Rather than installing 
new aerials, I went around and did 
the troubleshooting on antennas that 
went bad. I shuddered that day be- 
cause of a similar experience I had 
only a week or so prior to this tragic 
accident. 

My working partner and I went to 
service a condition that was occur- 
ring in a 16" RCA. Most of the time 
the pictures would be fine, but just 
as the viewers would be lulled into a 
state of enjoyment, it would happen. 
A snow blizzard would descend in the 
middle of the program. Our inspection 
of the set revealed the snow occurring 

Orienting a TV antenna 
for best reception. Port- 
able phones are used as 
a means of communi- 
cation between man on 
roof and partner at set. 

Some interesting experiences from the daily rounds of 

a TV antenna installation technician -while a few 

are amusing, they all point up the need to be careful. 

on all three Philadelphia stations; 
channels, 3, 6, and 10, although 10 
seemed the least hard hit. 

We put up our ladder and grumbled 
at its weight. Our aluminum ladder 
was being repaired and we had drawn 
t he spare -a heavy wooden one. Then 
we clambered up onto the roof. The 
trouble was located in a jiffy. One of 
the eyelets on the dipole connection 
had broken loose. It would intermit- 
tently touch the connection point and 
vary the pictures from a beautiful 
clarity to a heavy snowfall. Channel 
10 was not affected too severely be- 
cause the transmitter was very close 
and its signal strength was extremely 
high. 

We made the repair and began to 
take down the ladder. One gets care- 
less with a wooden ladder. While we 
wouldn't dream of resting a metal lad- 
der on current -carrying wires, we non- 
chalantly allowed the wooden stairway 
to the stars to enjoy the wire's soft- 
ness. The heavy ladder when moved, 
pushed the supporting cables into the 
drain pipe that ran from the roof to 
the ground. A white "whoosh" came 
from the puddle of water at the but - 
tom of the pipe as high voltage pumped 
heavy current into it. 

Automatically, we grabbed the lad- 
der and disengaged the wire from the 
pipe. When the ladder was once more 
safely on the truck top we walked 
into the house and investigated. No 
one was hurt, no fuses blown, and 
everything was OK. We were lucky, 
but serious repercussions could easily 

have resulted from such careless 
antics. 

Wires can be dangerous for other 
reasons besides the electric death that 
lies crackling inside them. We were on 
a call in Germantown. Channel 6 was 
perfect but 3 and 10 were terrible. All 
types of weaves and ghosts gave the 
pictures an unwatchable appearance. 
The customer told us that pictures 
had been excellent. 

We went outside and threw up our 
ladder. Once on the rooftop we agreed 
that this should be our last job for the 
day since it was beginning to get dark. 
Visual inspection of the antenna sys- 
tem revealed that the ribbon -type, 300 - 
ohm lead -in wire had snapped off 
neatly at the base of the antenna 
mast, where it was forced to make 
a 90- degree turn through a stand -off 
insulator. This had rendered the aerial 
itself useless and only the wire lead 
was acting as the antenna system. 
Channel 6 had remained strong for we 
were only about forty blocks away 
from its transmitter in nearby Rox- 
borough. 

The wire was spliced and soldered 
and my partner went down to check 
the pictures. He yelled up OK, and I 
started for the ladder. Something 
sharp and taut hit my ankles and I 
fell flat on my chest with my face and 
neck peering over the roof edge. In the 
dimness, a low strung wire had tripped 
me and I had come gosh -awful close to 
a nasty fall. 

My co- worker and I walked into a 
(Continued on page 115) 
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October 1954 

HOW TO SERVICE COLOR- TELEVISION 
RECEIVERS WITH THE GENESCOPE 

By Bob Middleton 

GENESCOPE or MODEL 479 Must Be 

Applied Properly in Color Tests 

Although the GENESCOPE and MODEL 479 
provide more color -TV test information than any 
other instruments of their type which are known 
to the writer, it is nevertheless necessary to apply 
the instruments correctly to obtain the desired 
test results. 

For example, when the GENESCOPE' or 
MODEL 479 are used with the CHROMATIC 
PROBE' to check the response of the chroma or 
chrominance circuits, a flat FM output from 8 kc 
to 4.5 MC is available; however, to obtain the 
benefit of this extended low- frequency sweep, con- 
ventional demodulator probes must be avoided. 
Instead, the scope must be used with a low- capaci- 
tance probe, or must be applied directly at a 
suitable low- impedance circuit point. The TV 
technician finds this extended low- frequency sweep 
of considerable value in checking the I and Q. or 
the (R -Y) and (B -Y) channels in a color -TV re- 
ceiver. 

It is also essential to eliminate noise and inter- 
ference voltages from the color circuits when mak- 
ing frequency- response tests. Fig. 1, for example, 
shows the serious consequence of permitting noise 
from the i -f amplifier to enter the Y channel 
during sweep- frequency tests. After the i -f ampli- 
fier is biased off, the desired curve display is ob- 
tained, as shown. 

Interference from the horizontal sweep circuit 

Fig. I (Left) Response of Y amplifier. AGC uncontrolled. 
(Right) Response of Y amplifier. 1.1 amplifier biased off 
with -- 6 volts. Ripple caused by ringing delay line. 

Dip caused by 3.58 -Mc trap. 

(Advertisement) 

The "Technicians Timesaver." formerly mailed to 
television service technicians, is brought to you as 
an industry service by Simpson Electric Company. In 
order that more readers may have access to this 
technical information by Bob Middleton, we are now 
publishing it in "Radio & Television News." 

Why not write to Bob Middleton at Simpson, and 
tell him what you would like to see in future issues? 
He'd like to hear from you. 

may also be a problem in making a chroma cir- 
cuit test. For example, Fig. 2 shows the appear- 
ance of interference from the horizontal sweep 
circuit; the entire display is made fuzzy by super- 
imposition of 500 pulses per scan. Technicians 
sometimes suppose that a bypass capacitor can be 
shunted across the input terminals of the scope 
to eliminate such interference, but as is shown in 
Fig. 2, this practice leads to curve distortion. The 
proper procedure is to eliminate the source of the 
interfering voltage, by disabling the horizontal 
sweep circuit. 

Sometimes, when the horizontal -sweep circuit is 
disabled by removing the horizontal -output tubes, 
the d -c distribution in the receiver circuits is upset 
because of the decreased load on the power supply. 
In such case. the operator should use dummy tubes 
to replace the horizontal- output tubes, as shown 
in Fig. 3. The dummy tubes are constructed from 
a pair of wire -wound power resistors, octal tube 
bases, and tube plate caps. The resistance value 
used should be equal to the d -c plate resistance 
of the horizontal output tube, (e.g., 20,000 ohms). 

Another common source of difficulty in chroma 
circuit tests is caused by applying a demodulator 
probe or a low- capacitance probe at an unsuitable 
point in the circuit under test. This point is il- 
lustrated by the photographs shown in Fig. 4, and 
the circuit arrangement shown in Fig. 5. 

It is sometimes found that more scope deflection 
is desired in tests of this kind. In such case, the 
operator may connect the SIMPSON MODEL 406 
CHROMATIC AMPLIFIERS between the output 
of the circuit under test, and the demodulator 
probe which is in turn connected to the input 
terminals of the scope. This amplifier provides a 

Trade Mark 
Coinright Ip51 Simpson Electric Company. Chicago. l'.S.A. Reproduction 
Is permitted aith Credit Line: "From Sinrpsor. Tedmteian s Time-nier." 
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SIMPSON TECHNICIAN'S TIMESAVER PAGE 2 

READY 
FOR 

COLOR! 
The test equipment shown 

below and on the facing page 
was origina 1. designed for 
black and white TV servicing. 
Today. it is very useful for 
COLOR servicing. U you al- 
ready own one or more of 
these Simpson testers, you 
may be confident that your 
investment Is still protected. 
despite rapid technological 
changes. If you plan to buy 
test equipment, ask your job- 
ber for Simpson ... you'll be 
ahead when you do. 

MODEL 303, VTVM, S68.00 

MODEL 1000. PLATE CON- 
DUCTANCE TUBE TESTER, 

S135.00 

MODEL 479, TV FM SIGNAL 
GENERATOR, S325.00 

MODEL 480 FM -TV GENE - 
SCOPE DESCRIBED IN THIS 

ISSUE, $475.00 
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HOW TO SERVICE COLOR -TELEVISION RECEIVERS 
WITH THE GENESCOPE* - (continued) 

Fig. 2 (Left) Response of chroma amplifier, with crosstalk present from the horizontal -sweep circuit. 
(Center) Removal of sweep pulses by shunting input terminals of scope with bypass capacitor; 
excessive capacitance distorts curve shape. (Right) Undistorted curve obtained when horizontal 

sweep circuit is disabled; no shunt capacitance used across scope input terminals. 

gain of approximately 40 times, with a fre- 
quency characteristic which is flat within 
1 db to 4 Mc. Ample scope deflection can 
be obtained, even in low -gain circuits and 
when low -gain scopes are used in the test. 

Note that the shielded input cable to a 
scope may be connected directly at the 
cathode of the phase splitter circuits, with- 
out disturbing circuit operation. Such di- 
rect connection affords a gain of ten times 
over that which is obtained when a con- 
ventional low- capacitance probe is used. 

Technicians are becoming well aware of 
the necessity for utilizing a flat sweep volt- 
age to test color -TV circuits. It is advisable 
to always check the flatness of the sweep 
voltage, before proceeding with a test. For 
example, if the operator wishes to check 
the flatness of the output from the CHRO- 
MATIC PROBE', a suitable arrangement 
is shown in Fig. 6, bottom of page 3. 

The distortion which is introduced into 
a response -curve display by a generator 
with output which is not flat is illustrated 
in Fig. 8. When the generator characteristic 
is non -linear, the operator compounds the 
difficulty by attempting to misadjust the 
circuit to compensate for the non -linear 
generator characteristic. Hence, the value 
of tests such as depicted in Fig. 7. Since 
the GENESCOPE* and MODEL 479 are 
rated to a flatness of 0.2 db per Mc of 
sweep width, the operator can use these 
instruments in tests of color circuits with 
complete confidence. 

Marking Chroma Response Curves 
Does Not Require Special 

Marking Equipment 

When using the GENESCOPE* or MOD- 
EL 479 to develop a chroma or chromi- 
nance response curve, the operator does 
not need to use any ?narking equimnent 
other than the calibrated dials provided on 
these instruments. Fig. 9 illustrates the 
process of determining desired frequency 
points along a Y channel response. When 
the FM and AM dials of the GENESCOPE* 
are set to the same frequency (such as 
160 Mc), and the horizontal phasing control 
of the instrument is properly adjusted, 
trace and retrace are both visible in the dis- 
play, as shown in Fig. 9 (A). The zero 
Trade Mark 

(Advertisement) 

Fig. 3 A dummy pair of horizontal output tubes, 
for replacement of the 6BG6 output tubes during 
sweep tests of chroma circuits. Dummy tubes 
maintain normal load on the receiver power 

supply for proper d -c distribution. 

Fig. 4 (Above) Response of Q demodulator, with 
probe applied at output of demodulator; (Below) 
Response of Q demodulator, with probe applied 

at output of Q phase splitter. 
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Q 

DEMODULATOR 

CHROMATIC 
PROBE 

Q 

PHASE 
SPLITTER 

PROBE TO 
SCOPE 

Fig. 5 Typical test set -up for sweep -frequency check of the Q demodulator circuit in a color -TV 
receiver. The sweep input signal is applied at the grid of the Q demodulator Tube. The scope 
can be energized through a low -capacitance probe for low -frequency tests, or through a peak -to- 
peak high -frequency probe for high -frequency tests. (A direct connection or a low -capacitance 
probe is required to test the circuit response below 100 kc, where conventional demodulator probes 
become inefficient). It is highly essential to apply the scope probe at point Y in the circuit, instead 

of point X. Fig. 4 illustrates why. 

frequency point in the twinned display 
appears in the center of the pattern. 

The retrace is next converted into a zero 
-volt reference line, by turning on and 
phasing the Blanking control properly, as 
shown in Fig. 9 (B). In the next step, the 
operator turns either the FM or the AM 
dial of the GENESCOPE by a suitable 
amount in order to bring the zero -frequency 
point to the left -hand end of the base line, 
as shown in Fig. 9 (C). 

Frequency determinations of any points 
along the response curve can then be made 
as illustrated in Fig. 9 (D), (E), and (F). 
In Fig. 9 (D), the dial of the GENESCOPE 
has been moved through 1.65 Mc, to locate 
the 1.65 -Mc point on the Y response curve. 
In Fig. 9 (E)), the dial has been moved 
through 2.65 Mc, to locate the 2.65 -Mc point 
on the curve. In Fig. 9 (F), the dial has 
been moved through 3.58 Mc, to check the 
trap frequency. 

Many other vital and interesting test 
procedures are included in color -TV serv- 
icing. Watch for the next issue of The 
Technician's Timesaver! 

Fig. 7 Result of test depicted in Fig. 6. The sweep 
width of the Genescope has been reduced to a 
small value, in order not to exceed the response 
capabilities of the vertical amplifier in the scope. 
Zero frequency appears approximately in the cer,- 
ter of the pattern. Note the flatness and accuracy 
of the output, as well as the extremely narrow 
low -frequency notch. Output from Chromatic 

Probe extends down to 8 kc. 

(Additional Scope patterns are shown 

GENESCOPE 
OR 

MODEL 479 

on Jollolring pnqr, g) 

CHROMATIC 
PROBE SCOPE 

`ß-C1 VERT 

Fig. 6 Suitable method of checking output from Chromatic Probe for flatness. Note that this test 
is valid only up to the frequency for which the scope response is flat. (See Fig. 7.) 

October, 1954 (Advertisement) 

VOM's 

WORLD FAMOUS MODEL 260 ... still only 538.95 

NEW DELUXE MODEL 262- 
20.000 ohms per volt . . . Big 
7" Meter in 7- Case . Re- 

duced to S59.50 

NEW MODEL 269 -- 100,000 
ohms per volt . . 33 Range, 
Through Single Sontrol . . . 

S88.00 

MODEL 230, S24.95 
MODEL 240. 526.35 

11 n I 

VOW, 
have .\.IH.-' 
tlnlnn, Ic.iiili. 
a,tlll.lÍt1K tlIIIIIII lil 

at allr ancl. 
tmk IKnL xiLout 

extra charge. 
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SIMPSON TECHNICIAN'S TIMESAVER PAGE 4 

HOW TO SERVICE COLOR - 
TELEVISION RECEIVERS 
WITH THE GENESCOPE* 

(continued) 

Fig. 8 The non -linearity shown in the 
sweep -generator output produces the 
curve distortion indicated. Greater de- 

grees of non -linearity produce correspond- 
ingly greater amounts of distortion in the 

reproduced curve. 
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Fig. 9 Progressive steps in check of Y amplifier response curve. (A) Response curve, with retrace unblanked. 
(B) Retrace converted to zero -volt reference line. (C) Ze ro- frequency point tuned to left -hand end of base line. 

(D) Generator dial moved up 1.65 Mc, to locate 1.65 -Mc point of curve. (E) Generator dial moved up 2.65 Mc, 

to locate 2.65 Mc point on curve. (F) Generator dial moved up 3.58 Mc, to locate 3.58 -Mc point on curve. 

Watch for next issue: "Low Frequency Chroma- Circuit Testing with the Genescope." It 
will be published in the next (November, 1954) issue of Radio and Television News. 

WRITE FOR BULLETIN 2052 

ELECTRIC COMPANY 
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WORLD'S LARGEST MANUFACTURER OF ELECTRONIC TEST EQUIPMENT 
5216 W. Kinzie St.. Chicago 44, Illinois, Phone: EStebrook 9 -1121 

In Canada: Bach- Simpson. Ltd.. London, Ontario 
(Advertisement) RADIO & TELEVISION 
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Economy Grid Dipper 
(Con timad from page 53) 

lish check points. Many of these will 
give indications up to the fifth over- 
tone in addition to the fundamental. 
The highest frequency range is best 
checked on a Lecher wire system if a 
v.h.f. signal generator is not available 
although, again, a receiver or even a 
TV set will suffice. 

The basic use of the instrument is, 
of course, as a resonance indicator be- 
ing inductively coupled to intended 
and suspected resonance circuits. In 
this application it may also be used 
as a capacity and inductance meter in 
conjunction with standard condensers 
or inductances and suitable reactance 
charts, or by actual calculations. The 
circuit becomes a wavemeter when the 
oscillator plate voltage is off and, with 
the addition of phones, a monitor. If 
plate voltage and phones are used a 
heterodyne detector action results. 
Needless to say, it is an effective signal 
generator and if audio modulation is 
applied through the phone jack it be- 
comes a bar generator for TV linear- 
ity checks. 

The uses of the instrument are many 
and varied. The reader is tritely 
referred to his own ingenuity and to 
the sources cited for additional func- 
tions and modes of operation. 

REFERENCES 

1. Frye, John T.: ".Mac's Radio Service 
shop," RADIO & TELEVISION NEWS, February 
145.1. 

2. Rogers, Walter F.: "T I' Servicing with 
Grid -Dip Oscillator," RADIO & TELEVISION 
NEWS, October 1950. 

.1. Chu nl bers. C. Vernon : ".Miniature t;rid- 
Dip Meter Using a Magic Eye Indicator," 
QST, .March 1951. 

Contrast Control 
(Continued fru),l page 89) 

of sheet aluminum 3 "x3'2" as shown 
in Fig. 1. Connections to the video cir- 
cuit are made with an adapter. The 
contacts were removed from a seven - 
pin miniature socket and lengths of 
paper clip wire were soldered to the 
contacts of a second socket. The wires 

were pushed down through the holes 
in the first socket and the two sockets 
were fastened together with two No. 
5 -40 machine screws as shown in Fig. 4. 
Connecting wires were then soldered 
to the heater and screen pins of the 
adapter. The adapter can be plugged 
into the socket of the video amplifier 
and then the video amplifier tube can 
be plugged into the adapter. Thus, the 
unit can be connected to the television 
set without disturbing any chassis 
wiring. 

The unit was mounted to the picture - 
tube support and a hole drilled in the 
back panel of the set to allow the po- 
tentiometer shaft to protrude. The pho- 
totube should be mounted on the front 
near the picture tube. A small amount 
of paint may be scraped off the inside 
of the front safety -glass panel and the 
tube taped behind the hole. There are 
many other ways to mount this tube 
however. 

Adjustment of the unit is very sim- 
ple. When it has been installed and the 
television set is turned on, the picture 
will be very dark because of the low 
screen voltage on the video amplifier. 
Adjust the manual contrast and bright- 
ness controls on the television set for 
a normal picture in a dark room. This 
will require control settings consider- 
ably beyond the normal ones. Now 
switch on a room light and adjust the 
potentiometer on the unit until the 
picture accommodates the increase in 
illumination. The unit is now adjusted 
and the picture will adjust automati- 
cally to a wide range of room illumina- 
tion. If the picture cannot be bright- 
ened sufficiently by the manual 
contrast and brightness controls, the 
screen voltage is too low and some re- 
sistance must be added between the 
plate of the 12AT7 tube and the screen 
grid of the video amplifier. Start with 
10,000 ohms and increase the resistance 
until the picture brightens sufficiently. 

Different television manufacturers 
use different video circuits and there 
are, no doubt, some sets to which this 
unit is not adaptable. However, many 
variations can be made in the photo - 
tube circuit. With a little imagination 
and a few hours spent in experimenta- 
tion, anyone can create a circuit which 
will automatically control the bright- 
ness of his television picture to his 
particular desires. -30- 

Fig. 4. Complete photoelectric contrast control. The socket adapter for the 
video amplifier is at left. The phototube must be exposed to room lighting. 

October. 1954 

Have You Spent 

$2,000.00 

On Instruments? 

Basic 

Electronic 
Test 

Instruments 
by 

Rufus P. Turner 
254 pages 

171 thus. 
Price $4.00 

THE BOOK 

THAT HELPS 

YOU.,. 
... save money 
on instruments 

. . . do better 
work with few- 
er instruments 

put old in- 
struments to 
new uses 

modernize 
old instruments 

It is often claimed 
that a radio -TV serv- 
iceman needs more 
than $2.000 worth of 
instruments in order 
to do good work! 

But does he? 
The answer is: 

NOT if he really 
knows about instru- 
ments and how to use 
them fully and right! 

Actually, it's read- 
ily possible to do good 
work with only a 
comparatively few in- 

struments and it's 
easy to put old instru- 
ments to new uses. It's 
possible to work lots better 
and faster by knowing ex- actly how and where to 
use instruments.. . And 
here at last is a book that really gives the instrument 
knowledge of this kind that every radio -TV man, amateur and experimenter 
needs. 

SAVE MONEY! WORK 
BETTER AND FASTER! 
BASIC ELECTRONIC 

TEST INSTRUMENTS Is a 
complete working guide. 
Over 60 types from the old 
standbys to the newest In- 
struments are fully de- 
scribed. Their uses are 
clearly explained. Work - 
saving testing short cuts 
are shown. Clear details 
tell how to modernize old 
instruments for new uses 
and greater efficiency. 
Time -saving "tricks" help 
you get more out of in- 
struments than you may 
have thought possible. And 
you learn to evaluate in- strument readings fast and 
accurately! 

GOODBYE TO INSTRUMENT 
GUESSWORK! 

Here are j0.4 a few of the 
instruments covered: Current 
&Voltage Meters: Ohmmeters: 
V- O -M's: V -T Voltmeters: 
Power Meters: Impedance Me- 
ters: Capacitor Checkers: In- 
ductance Checkers: Grid -dip 
Oscillators: Special -purpose 
Bridges; Oscilloscopes: R -F 
Test Oscillators; Signal Gen- 
erators; Audio Oscillators: R -F 
and A -F Measuring Devices 
Signal Tracers; Tube Testers 
TV Sweep & Marker Genera- 
tors: Linearity Pattern Gener- 
ators; Distortion Meters: 
Square -Wave Generators . 

and dozens more. Use coupon. 

10 -DAY FREE EXAMINATION 
Dept. RN -104, RINEHART & CO., INC. 
232 Madison Ave., New York 16, N. Y. 

Sure, I'm interested in saving on instru- 
ments. so send Turner's BASIC ELEC- 
'T'RONICS TEST INSTRUMENTS on 10 -day 
approval. In 10 days I will either send 
you $4.00 plus postage or return book 
postpaid and owe nothing. 
Name 
Address 

City, Zone, State 
or rsmc o .s.A. erme $4.30, cash with arder. 
Ilonej, re /ended Ii book Ir returned in 10 days. 

95 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


f//' fieWl 
The magic mood of music is easily shattered by the slightest noise, hiss or hum. 

Your mood is safe when the music is played through National's magnificent new 

audio achievement - the new HORIZON series of intermatched tuner and amplifiers. 
Even hiss and noise between FM stations have been conquered by National's exclusive 

MUTAMATIC tuning. Stations leap in out of velvety silence - stay locked in. 

All tube noise, hum and distortion in tuner and amplifier have been reduced to an inaudible minimum. 

It's more than high -fidelity ... It's a wholly new listening experience! 

friek' IN 
FOR COMPLETE SPECIFICATIONS WRITE DEPT. R AT ationa 
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Never before a tuner so versatile! 
You can enjoy full -band AM! 
You can listen to matchless, drift -free FM! 
You can hear both at the same time, using dual 

sound systems! 
You can receive revolutionary new binaural broadcasts as 

they are made available in your area! Two gain controls 
and separate tuning condensers are provided - one for AM, 
one for FM! 

Exclusive Mutamatic FM Tuning eliminates all hiss and 
noise between stations, so annoying when tuning conventional 
tuners! Stations leap out of velvety silence -stay locked in 
automatically! Unit features new "linear impedance" detec- 
tion. Superior design eliminates drift. 

An exceptional capture ratio rejects all unwanted signals 
up to 80% of the strength of the desired signal. The FM 
sensitivity proves the name - "the Criterion" - by which 
all other tuners are judged. 

To surpass the present high level of amplifier design, 
National proudly introduces new power amplifiers with a revo- 
lutionary new output circuit employing unity coupling. 

With unity coupling, the output transformer is no longer 
required to supply the coupling between output tubes for 
distortion cancellation as in normal push -pull circuits. Instead. 
the transformer supplies only the impedance matching be- 
tween the tubes and the speaker system, thus eliminating 
impulse distortion created by transformers. Music is repro- 
duced with an unclouded transparency - at all listening 
levels - never before achieved! 

The HORIZON 20 is a 20 -watt amplifier with a total 
harmonic distortion of less than .37. and total intermodu- 
lation distortion of less than I % at full rated output. 
Frequency response is .1 db 20 cps to 20 kcs; ± I db 
10 cps to 100 kcs. Power response at rated output is ± .15 db, 
20 cps to 20 kcs. Hum and noise is 80 db below rated output. 

Incorporating the revolutionary new unity- coupled circuit 
in a 10 -watt amplifier design, the HORIZON 10 offers per- 
formance never before achieved at such a moderate price! 

The built -in preamp- control unit offers a choice of 3 inputs, 
3 record equalization curves, a loudness control and separate 
bass and treble controls. 

Harmonic distortion is less than .5 %: intermodulation dis- 
tortion, less than 2°/, at rated output. Frequency response is 
It I db, 20 cps to 20 kcs; power response. ± 2 db, 20 cps 
to 20 kcs. Hum and noise are better than 70 db below rated 
output on high -level input, better than 50 db on low 
level input. 

AM FM TUNER $169.95 (SIZE: 161 /2" x 7 ") 

20 -WATT AMPLIFIER $84.95 (SIZE: 141/2" x 4 ") 

The HORIZON 5 achieves a new high in frequency response 
kt= I db, 20 cps to 100 kcs) and voltage output (up to 10 

volts) - a new low in distortion (less than .2% harmonic, 
.3% intermodulation)! 

Four inputs, 7 record equalization curves, a loudness- volume 
control and bass end treble controls are provided. 

Entire unit slips quickly, easily into either the tuner or 
20 -watt amplifier. 

10 WATT AMPLIFIER / PREAMP $79.95 (SIZE: 141/2" x 4 ") 

Sf«rx10k !9I .r 1000e1SS 

0- 40:". 
aim] 
PREAMPLIFIER -CONTROL UNIT $49.96 (SIZE: 21/2" s 101/2 ") 
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In ONE 

..'...' °" "e FRINGE AREA 

FM ANTENNA 
TV Component Tester 

PROVIDES 6 VITAL 

SERVICING FUNCTIONS 
Ir., terrific as u 

. PICTURE TUBE TESTER 

. FLYBACK & YOKE TESTER 

. SELENIUM RECTIFIER TEST. 

. CONDENSER TESTER 

. CONTINUITY TESTER 

. PIC. TUBE REACTIVATOR 

You get 5176 worth of 
Testing and Repair In. 
strumentation in 1 corn. 
pact unit for the a . 
ing low price of only. 
H ERE'S NOW: if you bought S separate Instrument. 
to do the 6 tabs listed above. your Cost would be 

$176. as follows: 
I. PICTURE TUBES. value $ 39. 

2. FLYBACKS & YOKES. value 39. 

3. SELENIUM RECTIFIERS, value 29. 
4. CONDENSERS. value 39. 
5. CONTINUITY. value 15. 

6. PIC. TUBE REACTIVATOR. value 15. 

Total Instrumentation value $176. 
You get all 6 in 1 ision TV $48.85 
Component Teste, for only 
10 DAY TRIAL: Try this T n TV COMPO. 

W ENT TESTER for 10 days. Then, if you are not 
10000 satisfied. you may return it. Your purchase 
price. less Wee lour cost of handling and repack. 
ing) will be promptly refunded. 

TRANSVISION. INC. 
lJir. t ..;,IllsIanr (',,,'p. 

NEW ROCHELLE. N.Y. r -'I 
TRANSVISION, INC., New Rochelle, N. Y. Dept. RIO 

( I Send TV COMPONENT TESTERS 549.95 

I Enclosed find $ deposit. Balance C.O.D. 

1 Enclosed find S In full. 

I accept your 10 Day Trial terms. 

Name 

Address 

City State 

My Jobber .s 

i- JOBBER INQUIRIES INVITED- 1 

100 

By 

JESSE L. MEREDITH, JR. 

A judicious compromise 

between maximum gain and 

directivity for good DX. 

TI1E antenna to be described here 
and shown in Fig. 1 was designed 
out of frustration and necessity. It 

represents a compromise between 
maximum gain and directivity. 

Not being complete TV addicts, we 
like our FM, but living in the outer 
reaches presents a complex FM prob- 
lem. Our location is equidistant on a 
straight line between two large cities, 
both of which have good FM stations. 
To further complicate matters, we are 
located in a bottom -land area having 
hills rising 700 feet across the recep- 
tion paths in both directions. 

The usual folded dipole and reflector 
for FM works fairly well but is, of 
course, directional. The gain from 
the back of the dipole using a reflec 
tor is not sufficient to create quieting 
action in the set for those stations be- 
hind the reflector. A TV antenna will 
bring in the FM stations quite well, 
but is more directional than the dipole 
and reflector. A look at the bank 
balance killed any thought of using a 
directional antenna with a rotator. 
What to do? A bi- directional antenna 
is of course the answer, but the sim- 
ple folded dipole just does not give 
enough gain. 

A thorough perusal of the various 
suppliers' catalogues did not turn up 
anything that seemed quite suitable 
for stacking -that is, an antenna that 
would stack, have an impedance of 

Fig. 1. View of the stacked -dipole 
FM antenna for home construction. 

300 ohms to match the transmission 
line when stacked, and not be fre- 
quency sensitive due to necessity of 
matching with a tuned stub. True, 
FM reception is not as critical as TV; 
but nevertheless, our available signal 
in this area is still relatively low and 
any little help cannot be ignored. 

Two folded dipoles of 600 -ohm im- 
pedance stacked without reflectors re- 
sults in 300 -ohm impedance to match 
the twin -lead. This arrangement gives, 
according to the reference books, a 
gain equal to that of a dipole and re- 
flector and is bi- directional. Not being 
an engineer, I spent much time search- 
ing reference books for the proper 
formulas to give me the answers I 

i 73/0" 

2 21/8 

PLEXIGLAS 
SPACERS 

300 n 
LINE TO 

RECEIVER 

PLEXIGLAS 
SUPPORTS 

IS WIRE 

e'lÌ 

i 
i 

2112" 

Fig. 2. Over -all dimensions of the 
folded-dipole stacked FM antenna. 

Fig. 3. Dimensions for the folded- dipole supports and end pieces. (A) the supports 
cut from flat I2" Plexiglas and (B) tapered end pieces made from I9" brass stock. 
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avoid "RHUBARBS" 
The key to successful servicing is a satisfied customer. In tele- 
vision servicing, customer satisfaction is assured only when your 
highly technical knowledge is employed with components that 
meet or exceed performance expectations. Taking chances 
with components of questionable quality leads eventually to 
"rhubarbs" with dissatisfied customers. Nothing can be more 
harmful to the future of your television servicing business. 

Always back up your quality work with dependable component 
parts. You can depend on Du Mont quality picture tubes to do 
more for your service. D 

'Trade -mark 

Replacement Sales, Cathode Ray Tube Division 

Allen B. Du Mont Laboratories, Inc., Clifton, N. J. 

PIONEER IN BIG PICTURE TUBES ORIGINATOR OF THE FAMOUS BENT -GUN AND SELFOCUS 
LEADER IN HIGH RESOLUTION MAJOR SUPPLIER TO MOST FINE TELEVISION RECEIVER MANUFACTURERS 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


needed. The results have certainly 
justified my expended energy and are 
quite satisfying from a reception 
standpoint. 

The frequency range of stations 
available is from 92 to 108 megacycles. 
there being none in this area between 
88 and 92 megacycles. Because of this, 
I arbitrarily selected 100 mc. as my 
center frequency -this also made all 
the calculations a lot easier. The re- 
sulting dimensions for the antenna are 
shown in Figs. 2 and 3. 

For the 1 -inch diameter tubing, 
standard %" electrical thin -wall con- 
duit was used, the outside diameter of 
this being .922 ". Brass brazing rod, 
obtainable from welders' supply stores, 
was used for the folded section of 
each dipole, and 14" brass stock was 
used for the connecting end pieces. 
The supporting insulators were made 
from 1 /2" Plexiglas. The conduit and 
brass rod are soldered to the end 
pieces to make a secure, noncorrosive 
electrical path. The main assemblies 
are fastened to the antenna mast by 
"U" clamps and 4" stand -off metal 
spacers. 

The matching section was con- 
structed of No. 16 wire and strength- 
ened by '4" square Plexiglas spacers 
every 15" to dampen vibrations. No. 
16 wire was chosen as representing 
the best compromise for the half -wave 
section. A matching section of 600 - 
ohm impedance using '4" bars gave 
a prohibitive spacing. No. 16 wire 
has the necessary strength and keeps 
the spacing down to practicable pro- 
portions. 

This antenna represents a not -too- 
technical person's approach to the prob- 
lem of satisfactory FM reception in a 
fringe area, but I must say it satis- 
fies my reception needs much better 
than any other yet tried. 

-30- 
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123'ARC-5 Transmitter. h0-1511 Nt' $29.95 complete with tnt.. I.,sl. F:xd L.7 .7iJ 

WOBULATOR BUILD 
TV -FM -AM SWEEP GENERATOR 

li, tri,alu:" ,Ind APN-I p w,lhw uuii' .. ap V.YV 
'ItP1, 5F'1'7r, 4Aí111, SAI'1 

s 

52.95 
ARB Receiver 19w1KC- 9000KC New 529.50 

Used. Exc. 19.95 
AN /APIS Transmitter -operates over a freq. of 300 

Iloo SIC; uugmt :i0 watts. Tite carrier freq. l 
noise -modulated with effective random noise freq. 
tip to 2 SIC'. 
i'otnpletc with tithes $99.50 
1 -122 Signal Generator IIF signal 15 in %Ir ,roil 
u to 125 SIC: modulated at 400 cV -. - , ; -. 

Power supply Ion to 135 VAC. 25 to , r.. 

$49.50 
59.95 

N LW 
Spare parts kit for above, new 
1-26 Telephone chest unit with F -1 
tcestern Elect rle Transmitter 
TG -34A Portable KEVER 
117. or 230 ' ' '31 to 0w ni't,'. complete w ' , I s 

photocell and carrying case. $ 14.95 1-.ed, only 

$2.39 

OIL CONDENSERS 
9 ofd. Ml 

V 
e m,osers 

, rimi Ili' u 

R- I /AR -1 -220 SIC converted with mind" ah,inl,nn 
h,rnmoa a high gain eonserter with two stao. e ltt 

mplilleatlntt- lewnrplete with diagram) $3.95 sewn 

57.95 

98c 

AN APN 9 Loran Ions range navigation system 
as used in ships ami aircraft. C095.00 
Brand new -original eartmr... ea. 

Write for full particulars. 

DYNAMOTORS 
In1 lit Output 

DM -62 12V 1035V new524.95 
used 14.95 

Is -2 14V' 150 VIA. .. 7.95 
I.51 -32A 2sV Is 1.1 250 to 00 SIA. used 2.95 

new 7.50 
U 101 27Ví 1.75 23SVC -.075 amps. 1.95 

3 for 5.00 
Carlson Stromberg Chest Mike- New....S I .29 ca. 
CRYSTALS -0C:34 & DC35 42001, DM- 
4440 KC 49C i.r. 

set of 201 539.60 
'IS Handset W.E. F 1 -used, exc 52.46 t.r. 

Low Frp. Crystals- -FT 241 A for HS B, lattice Olr,,, 
it154th channels rmd. Frarl 

1. See previous 
by 

eri, 

$3.00 es for frequencies. 49 e each lo for 
8C654 Transceiver 3900 -5900 KC Exc. 539.95 
PE103 Excellent $24.50 
PEWS Vibrator Supply S 1 2.50 

WRITE FOR NEW BULLETIN AND PRICES. 
Shipments F.O.B. Ch,eato 

200e Deposit on Orars. 

R W ELECTRONICS 
Dept. N, 2430 S. Michigan Ave., Chicago 1B, 1st. 

PHONE: Calumet 5. 1201.2.3 
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PROJECTION TV HINT 
By GEORGE ANGLADO 

RECENTI.Y we receited a call to pick 
up a Mete projection -tvpe TV re- 

reiser with the e plaint of distorted 
images. When the picture carte on, we 
noticed that the images in the fore- 
ground appeared in Ciirreet proportion, 
but that the images in the background 
appeared short and squatty. 

At the face of the projection picture 
tube inside the optical barrel were two 
permanent magnets set in a clamp and 
tilted toward the screen. We ed one 
magnet around until the picture was 
e pletcly distorted. then back to the 
original pos. 'I the picture was 
clear. ituweser, und the fr t of the 
picture was clear will' the background 
still distorted. We moved the other mag- 
net around and, to our surprise, found 
that there was no difference in the pic- 
ture quality. 

Assuming that this was the culprit, 
and not having a magnet of this t pe on 
hand. we substituted a small 4 -ounce 
speaker magnet and ntuunted it on the 
neck. Upon adjustment of titis new 
nsagnet, the distortion in the background 

fer ALLMETERS 

AILRANGES 

Complete 
with plug -in 

resistors 
for any 
range, 

any meter 

Make safe, accurate 
bigh- voltage meas- 
urements with any 
voltmeter, multi - 
meter, or VTVM 
having sensitivities 
of 10,000 ohms -per- 
volt or more. 

The new Boland de Boyce Universal High -Voltage 
Probe can be used with different instruments for 
dozens of ranges . . a and it is safe and easy to use 

in the bargain. Complete with 4 plugin precision 
resistors and instructions for matching virtually any 

meter . . any range -10KV, 30KV, 60KV, and 

intermediate ranges. Clear, highdielectric handle 
shows 
Am phenol 

cable 
phenol connectors. B &B MODEL 702 HV 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 HV 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 -- $29.95. FACTORY WIRED & 
TESTED - 539.95. Sold by leading distributors. 

Now! B&B Model 704 BIAS BOX 

An exact. steady source of d -a bias 
voltage, 0 to 17 volts. A "must" 
for radio and TV realignment. 
Clips and grounds to chassis 
apron; connects to nearest 6.3 -V 
heater voltage terminal. Kit only 
$9.95. Assembled, wired and tested, 
$12.95. 

Write for brochure describing B&B products. 

BOLAND 84 BOYCE, Inc. 
was plctelr cleared up with a 

tuen. Dept. RN- 104. 236 Washington Avenue 
r feet picture as a reward. .r,r , 

Belleville 9, N. J. 

RADIO & TELEVISION NEWS 
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WHAT'S NEW 

IN RADIO 

The products described in this column 
are for your convenience in keeping 
up -to -date on the new equipment 
being offered by manufacturers. For 
more complete information on any of 
these products, write direct to the 

company involved. 

SYLVANIA ' POLYMETER" 
The Radio and Television Division of 

S lrania Electric Products Inc., 1221 
W. Third St., Williamsport, Pa. is now 
offering its new " Polymeter" for AM, 
FM, and TV service applications. 

Response of the instrument is flat 
from 20 cps to 30 mc. It uses the 

o+ , a 

- 
,,. 
: _ 

company's new 7" meter movement 
and reads peak -to -peak a.c., d.c., r.f. 
voltages, and d.c. amperes. A resist- 
ance. decibel, and zero center scale are 
provided for service work. 

The unit comes complete with test 
leads and an r.f. probe. It is designed 
for 105 -125 volt, 50 -60 cycle operation. 
It measures 11'" x 8'e" x 7 ". 

A data sheet on this new Type 302 
unit is available from the company on 
request. 

NEW "POWERSTATS" 
The Superior Electric Company, 

Bristol, Conn. has announced the avail- 
ability of a new line of "Powerstat" 
variable transformer types 136 and 
236. The new units replace the com- 
pany's types 1126 and 1226. 

An 8 -page bulletin describing this 
new line is now available from the 
company on request. 

NEW TRIPLETT TESTER 
Triplett Electrical Instrument Com- 

pany, Bluffton, Ohio is now offering 
a combination v.o.m. and v.t.v.m. in a 
single unit, the Model 631. 

The new instrument includes 34 
ranges: ten a.c. -d.c. voltage. six d.c., 
resistance from .1 ohm to 150 meg- 
ohms, db and output readings on the 
V.O.M. and four v.t.v.m. ranges includ- 

Jhriertneein7! 

THE, 

FISHER. 
FM TUNER 

MODEL FM -80 

NEVER before in the history of Frequency Modulation has there 
been a tuner to match the remarkable, new FISHER FM -80. 

Equipped with TWO meters, it will outperform any existing 
FM tuner, regardless of price! The FM -80 combines extreme 
sensitivity, flexibility, and micro -accurate tuning. It has an unu- 
sually compact, beautifully designed chassis. Like its renowned 
companions, the FISHER FM -AM Tuners, Models 50 -R and 
70 -RT, we predict the FM -80 will be widely imitated, but never 
equalled. Be sure; buy THE FISHER. Only $139.50 

Outstanding Features of THE FISHER FM -80 
TWO meters; one to indicate sensitivity. one to indicate center -of- channel 

for micro -accurate tuning. Armstrong system, with two IF stages. dual 
limiters and a cascode RF stage. Full limiting even on signals as weak 
as one microvolt. Dual antenna inputs: 72 ohms and 300 ohms bal- 
anced. Sensitivity: 1 I > microvolts for 20 db of quieting on 72 -ohm 
antenna input: 3 microvolts for 20 db of quieting on 300 -ohm antenna 
input. Chassis completely shielded and shock -mounted, with full shield- 
ing of tuning condenser to eliminate microphonics, and noise from other. 
wise accumulated dust. Three controls - Variable AFC /Line -Switch, 
Sensitivity, and Station Selector PLUS an exclusive Output Level Control. 

Two bridged outputs: low- impedance, cathode -follower type, permit. 
ting output leads up to 200 feet. II tubes. Dipole antenna supplied. 
Beautiful. brushed -brass front panel. Self- powered. w6T: 15 pounds. 

SIZE: 12!s" wide, 4" high, 81s" deep including control knobs. 

Price Slightly Hghe. West of the Rockies 

WRITE TODAY FOR COMPLETE SPECIFICATIONS 

FISHER RADIO CORP. 21 -23 44th DRIVE L. I. CITY 1, N. Y. 
t111111tntntttltttttlLl111tl11 ILL 

October, 1954 703 
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ELECTRIC V1DE0 COMPANY 

TUBES 
AT WHOLESALE 
* 100°° GUARANTEED * 

BRANDED! * SAME DAY SERVICE! 

1A4P .29 6BD5. .59 118 .59 

1 A7 .49 68 E6. . . .39 111 .59 

1B3 .59 6BG6 99 1K7 .59 

1B4P . ..19 68H6 .. .49 1U5 .49 

106 .29 6B16 . .49 7Z4 .39 

1C1 .29 6B K1 69 12AL5 .39 

1 E1GT.. .39 6BL1... .69 12AT6 .39 

1F5G .29 6BN6 99 12AT7 .69 

1 H5 49 6806 19 12AU6 ... .39 

1L4 . .. . .49 6B01 .19 12AU1.... .59 

1L6 . .59 6BY5G . .59 12AV6.... .39 

1LA6 39 68Z7 .79 12AV7.... .69 

1 LC5 39 6C4 .39 12AX7.... .59 

1LC6 .. .. .39 6CB6 .49 128A6.... .39 

1N5 . ... .49 6CD6 .99 12BA1_. .59 

1 R5 .49 6CU6GT. .99 12BE6 .39 

1 S5 .39 6F6 .39 12B H7. . . .59 

114 .49 6 F7 .69 12SA1 . .49 

1T5GT .69 6J6 .. . 59 12SK7....49 
1U4 .49 618 .. .19 12SN7... .59 

1U5 .39 6K6. .39 11SL1 .59 

1X2 .59 6L6 .69 12S07 _ .39 

2A3 .29 6N6 .69 14S7 .19 

2A7 .29 6S4 .39 19BG6. .99 

3AGT. .99 6S8 .59 1918 .69 

304 . .49 6SA7 .49 25B06. .19 

305 .59 6SD7 . .49 25L6GT. .39 

3S4 .49 6SK7 .49 25W4GT. .39 

3V4 .49 6SL7 .59 25Z6 .39 

5U4 .39 6SN1 .59 35B5 .39 

5V4 .49 6501 .39 35C5 .39 

5Y3 .29 6SR7 .49 35W4 .29 

5Y4 .49 6T8 .69 35Z3 .29 

5Z3 .29 6U8 .69 35Z5 .29 

6A84 .39 6V6 .49 35/51 . .29 

6AG5 .. .49 6W4GL .39 36 .29 
6AJ 5 .69 6X 4 .29 31 .29 

6A K5 .69 6X5 .29 39/44. .29 

6AL5 .39 1A4 XXL / .39 49 .29 

6AQ5 .49 1A6 .49 50B5 .49 

6AS5 .49 1A1 .49 5005 .49 

6AT6 .39 1A8 .49 50L6 .49 

6AU6 .39 1AK1 19 15... .29 

6AV6 .39 1B4 .49 16 .29 

681 .19 1B5 .49 11 .29 

6BA6 .49 166 .49 80 .29 

68A7 .59 1B1 .49 117L7GT...99 

6BC5 .49 1F1 .59 111Z3 .29 

Surprise Package 
of Radio & TV Parts 

3 lbs. of parts including' Q 
resistors, controls, coils, 17 
IF cans, etc. Easily 
worth $10.00. 

FREE! with every order of $20 or noire - rannnus 
uall magnetic screw driver kit. Includes all 
-Philips lured. 11110 handles to got in !limo 

tight sputa, rte. 7 'a 
irivers in all. ]lay be our - 

rhasrd outright. List value Maio $1.99 each: 3 for 
$5.50. 

MINIMUM ORDER S1.00 
d,t+t,h uni , 

If lull remit- 
Is m. plc: iwinilr po!nc.. F:ct napy 

eilt t be refunded. we hate more than 2511 mtyms in 
..fork at nil t order tour other nr,ds nt dmilar 

n. n.,. m ow, ha Imq,ib,m. Qnnutl u.i, -new 

VIDE 
ELECTRIC 

COMPANY 

79 CLINTON PLACE 
NEWARK, N. J. 
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ing a 1.2 volt range for grid voltage 
and accurate discriminator alignment. 

One switch on the unit selects all 
ranges and minimizes chance of in- 
correct settings and burnouts. The 

meter is a 5,Z" unit. Leads are 48" 
long, with test prods and removable 
alligator clips at one. end. For the 
v.t.v.m. there is a 48" lead with a one 
megohm built -in resistor. The leads 
are banana type for low contact re- 
sistance and have pencil -thin prods. 

DECADE BOX 
Electro - Measurements, Inc., 4312 

S.E. Stark St., Portland 15, Oregon 
has recently introduced a new a.c. de- 
cade box providing more than a mil- 
lion one -ohm resistance steps from 
zero to 1,199,999 ohms. 

Called a "Dekabox," the assembly is 
mounted on a compact, adjustable 
mounting base. This may be set to the 
most convenient angle for reading the 

six decade dials which display the 
value of resistance in a single hori- 
zontal line. 

A catalogue sheet giving complete 
specifications on the unit is available 
on request. 

TRANSISTOR SOCKETS 
The Electronics Division, Hydro - 

Aire, Inc., 3000 Winona Ave., Burbank, 
Calif. has designed a standard strip of 
transistor sockets for use in transistor 
circuits. The new socket makes pos- 
sible the grouping of transistors, espe- 
cially in computer circuitry. 

The first model measures 6" x 1" x 
14". It has 10 sockets. Other models 
are being developed to accommodate 
30 or more sockets in a single strip. 

E 
crystal pickup cartridges 

replace 210! 

OST OF ONLY $18.00 LIST 

The MODEL W68 

replaces 41 Crystal 
Cartridges made by 
the five leading 
manufacturers. 

The W68 is a "Muted Stylus" type, Dual - 
Weight Cartridge. The dual weight makes it 
possible to replace either aluminum or steel 
case cartridges -without adjusting tone -arm 
balance. With weight slug net weight is 25 
grams; without weight slug net weight is 12 
grams. The W68 is equipped with the fa- 
mous A62A silent -tracking, "Muted Stylus" 
needle. Model W68 -List price $7.50 

The MODEL W78 

replaces 149Cartridges 
made by the five lead- 
ing manufacturers. 

Model W78 is a Dual -Volt, Dual -Weight 
Cartridge -so versatile it replaces 149 other 
cartridges! This cartridge alone will become 
a sensation overnight - because it replaces 
steel or aluminum case cartridges, of either 
high or low output! The W78 provides the 
broadest coverage at the lowest investment - 
only $5.55 list. 

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

The MODEL W70 
replaces 20 "Special" 
Cartridges. 

Model W70 is a completely new cartridge 
in the Shure line. It replaces all the Webster 
"CX and "C" Series Cartridges, comes 
equipped with all the necessary accessories. 
The W70 is more than an adequate replace- 
ment: it is an improvement, because it uses 
pin jacks -doing away with laborious 
"threading" of leads through the tone -arm. 
Model W70 -List price $4.95 

SNORE 

RADIO & TELEVISION IKCV S 
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The strip material is phenolic, the 
transistor contacts are of phosphor 
bronze, and the solder contacts are 
copper. Internal connections are han- 
dled by a printed circuit. The strip 
is designed to handle the standard 
RETMA 3E15 transistor base. 

PRINTED CIRCUIT COUNTER 
The limIntc ('u inprnrj/. Inc., 489 Fifth 

Avenue, New York 17, N. Y. is now 
offering a new Geiger counter employ- 
ing a printed circuit. 

The "Prospector" Model GC -238 
utilizes miniaturized components, an 

electronic high -voltage supply operat- 
ing on standard low -voltage batteries, 
and a standard size Geiger tube built 
into the case for physical protection. 
The case is made of drawn aluminum 
and has a contoured non -slip handle. 

The instrument weighs 23/4 pounds. 
It features three methods of indica- 
tion, audio, flashing neon light, and a 
meter with three ranges of sensitivity. 

V.H.F. AIRCRAFT RADIO 
Golt..el Compunl/. SU1 S. Main Street, 

Burbank, California is now merchan- 
dising a compact, economical v.h.f. 
transmitter -receiver designed for use 
by private aircraft for plane -to- ground 
communication. 

The AR -1 includes a receiver which 
is continuously tunable from 108 to 
128 mc. to provide coverage of conven- 
tional range and tower frequencies in 
addition to those used for "Omni- 

MODEL 7 0 R T 

1r 
<1 1 

`"1/ /t c.c 
FM-AM 
TUNERS 

FISHER 
d't cfrJ Jiened 

FM -AM TUNERS 
THE truest index to the quality of FISHER Tuners is the roster 

of its exacting users. An Eastern FM station uses the FISHER 
to pick up selected New York and Washington programs direct, 
for rebroadcast to its own community. Reception of FM stations 
over 150 miles distant, terrain permitting, is a regular occurrence, 
if you own a FISHER Professional FM -AM Tuner. 

MODEL 70 -RT 
Features e.xlrerue sensitirily (1.5 my for 

20 db of quieting); works where others fail. 
Armstrong system. adjustable AFC on switch, 
adjustable AM selectivity, separate FM and 
AM front ends. Complete shielding and 
shock -mounting on main and subchassis. Dis- 
tortion below 0.04% for 1 volt output. Hum 
level: better than 90 db below 2 volts out- 
put on radio. better than 62 db below output 
with 10 my input on phono. Two inputs. 
Two cathode follower outputs. Self- powered. 
Exceptional phono preamplifier with enough 
gain for even lowest -level magnetic pickup. 
Full, phono equalization facilities. 15 tubes. 
Six controls, including Bass, Treble, Volume, 
Channel /Phono- Equalization, Tuning and 
Loudness Balance. Beautiful Control Panel. 

slZE: l4 " wide, Ste" high, 9%4" deep. 

MODEL 50 -R 
Identical to the 70 -RT but designed for 

use with an external preamplifier -equalizer, 
such as the FISHER Series 50 -C. 

MODEL 50-R 

MASTERPIECE OF TUNER DEEI3N 

range." The transmitter is crystal con- 
trolled and has provision for eight 
channels, crystals for 122.1 and 122.5 
mc. being supplied with each unit. 
Transmitter power input is 5.5 watts. 
October. 1954 

MODEL 70 -RT 

$1845° 
MODEL 50 -R 

$1645° 
PRiCES SLIGHTLY HIGHER 

WEST OF THE ROCKIES 

V /.;re for Full Deuils 

FISHER RADIO CORP. 
21 -23 44th DRIVE 

LONG ISLAND CITY 1, N.Y, 

. 
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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 500o AND 10 °o 

Cathode Ray Tubes- Dumont Licensed 

S14.20 1 tilt. RI'.1 ...517.40 
111'1 15.90 17111' I 18.60 

20(1'1 $22.50 
plus large allowance 

1 

your old tut,. 
',toes .hipped prepaid to us. 

Selenium Rectifiers 
1 \lit S .49 2 iO Mil $1.19 

o0 Mil .75 alts Mil 1.19 
l'.0 Slit .85 350 Mil 1.49 
2.0 Mil 1.19 400 Mil 1.49 

30: Mil $1.69 
flat or airoole,L please 

5,1,-.pain Rectifiers, 75 MU, Special .49c 

t,iI speaker, 1 oz. magnet S .99 

:II 41 -prong standard ' y.It non - 
nehrnn Lis Vihrntor. brand nesr, 

fresh stock 1.19 
I.ts of 12 Net 12.95 

lt crystal cartridge type Clt I A. 
;pon tumult. individually hosed. 

lat... s Astati, L type. and many Mho, 
7.sitlM phone cartridges.. . S1.59 

\\ vbster N1111'6 eartridge for 78 RPM.. 1.79 

\- tarir la-2 Pickup and eartridge $2.59 
\ -tali, 111.P -1 crystal cartri,lg, and pisk- 

:p 
.. 

2.95 
\. t ul is nylon cartridge and needle 1.95 

.L :men "Tri- .evil" nnivsrs: l os,ninm phono 
rAlr, :1- speed, List price $ 1.511 - 

ne,i:d s .35 
lo for 2.95 

Tubular Electrolytic Condensers 

F mfd .130 volt 25e 
fd 4511 volt 35c 

20-20 nß1 1311 voIt 29e 

300-Ohm Twin Lead, 7 Strand 
as \lid 22 gauge. per 10011 ft 5 8.95 
1(10 Slit 20 gauge, per 11100 ft. 13.95 
11111 Mil 211 gauge. Federal silver line. 

per 101111 ft. 16.95 
Aluminum ground wire, No. 8 soft, per 

101111 ft. 9.95 

All- channel A- element cont.' antennas - 
cartons 

of 12. each $2.49 
¡Individually hosed: add 

c 
extra) 

Slacking barn for titmice, per pair 5Oc 

Low -band folded dipole. quirk -rig $2.99 
High -band folded dipole. quick -rig .75 
Combination of above hi and to dipoles 3.59 

.1- El,mmtt Nigh Maul Yogi. 11'h:quads 7 
tl,,,mgh 131 51.69 
OUR NEW LARGE QUARTERS OF OVER 15,000 
SQ. FT. ENABLES US TO SERVICE YOU 
PROMPTLY AND EFFICIENTLY. 
WE WISH TO TAKE THIS OPPORTUNITY TO 
THANK ALL OUR CUSTOMERS FOR THEIR 
PAST PATRONAGE. 

All orders F.0.13. N.Y.C. No ardor rep1,,I un- 
der $:,.00 -_i ;i deposit required on C.O.D. 
orders. 

GREYLOCK ELECTRONICS 
SUPPLY COMPANY 

554 West 1 68th St. t nr. Broadway I 

New York 32, N. Y. 
Phone TOmpkins 7 -9050 

Convenient to All Subways 4 Buses 
Around Corner 168th St. But Terminal 

A NEW KIND OF BOOK 

FOR TV SERVICEMEN 

by MILTON S. RIVER 

"Analyzing an 

Tracing TV 

Circuits" 

13377F 

a 

The unit will fit into the glove com- 
partment of small planes. The trans- 
mitter- receiver weighs 4 pounds, 7 

ounces while the dynamotor power 
supply weighs 3 pounds, 4 ounces. 

CONNECTING CORDS 
V & H Sales Company. Long Ilill 

Branch. Bridgeport, Conn. is now of- 
fering its new "Audio -Aid Unit -Con- 
nectors" for the quick and neat inter- 
connection of audio components. 

Shielded. insulated wire with 
"molded -on" insulation to protect the 

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 
for EXPERTS 

BOOK 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. 

CONTENTSs Chap,. 1: Things You Should Know 
About Every Circuit. Chap'. 2: From the General to 
the Specific. Chapt. 3: Differences Between Sche- 

matics and Actuol Sets. Chap'. 4: Following the D.C. 
Power Lines of a Set. Chap). 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. Chap,. 9: What 
To Do When You Meet on Unfom0lar TV Circuit. 
Chapt. 10: Summary. 

168 PAGES, 81/2 z 11" $200 
ORDER JA -1. Only.... 

Order from your Parts Jobbor Iuda\ , or 
write to Howard W. Sams & Co., Inc., 
221)3 East 46th St., Indianapolis 5, Ind 

My (check) (money order) for S 

enclosed. Send copylies) of "Analyzing 

& Tracing TV Circuits o LIA-1, S3.00). 

Name 

Address 

City zone.... State 
(outside U.S.A. priced slightly higher) 
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soldered joints at the two phono 
and convenient standard lengths of 3. 5, 

and 7 feet are features which have 
been incorporated for the audiophile. 

The capacitance of 28 µµtd. per foot, 
shielding against a.c. fields, and the 
firmness of the joint between wire and 
plugs are added features. Special 
lengths are available on a custom 
basis. 

PORTABLE V.T.V.M. 
Gcrtsch Products, Inc., 11846 Mis- 

sissippi Ave., Los Angeles 25, Cali- 
fornia is now offering a portable, true 
peak- reading vacuum tube voltmeter, 
the Model VM -1. 

Designed to operate over the band- 
width from 50 cps to over 100 mc., the 
new unit may be used to measure posi- 
tive peak, negative peak, or the peak- 

to -peak voltage of a waveform. Volt- 
age range of the VM -1 is 100 volts full 
scale, with multipliers available to 30 
kc. The actual measuring elements 
are housed in a probe to allow direct 
connection to the voltage source with 
a minimum of shunt capacity and 
series inductance. 

CRYSTAL DIODE CLIP 
Atlas E -E Corporation, Bedford Air- 

port, Bedford, Mass. is now offering a 
new diode clip which is capable of 
holding all the major makes of crystal 
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diodes including those with wire leads 
.018" diameter and up, and /or termi- 
nals from .065" to .085" diameter. 

The clip has an average contact re- 
sistance of 750 microhms and a ca- 
pacitance less than 1 µµtd. at 100 kc. at 

spacing, making it ideal for u.h.f. 
applications. It is silver -plated phos- 
phor bronze and is available in three 
styles: for eyelet or hollow rivet 
mounting and through -panel connec- 
tions, for surface panel mounting and 
connections, and for rear -of -panel con- 
nect ions. 

ELECTRONIC SWITCH 
Electronic Instrument Co., Inc.. 8-1 

Withers Street, Brooklyn 11, N. Y. has 
added an electronic switch to its line 
of test equipment in kit and factory - 
wired form. 

The new Eico Model 488 permits the 
simultaneous observation of two 

00 n .rr 

Aso 

separate traces on the screen of a 
scope. It also serves as a square - 
wave generator over the range of 
switching frequencies. It features con- 
tinuously variable switching rates in 
three ranges from less than 10 cps to 
over 2000 cps. 

H.V. CONVERTER 
Precise Measurements Company. 942 

Kings Highway. Brooklyn 23, N. Y. is 
in production on a miniature high -volt- 
age converter which weighs less than 
3 ounces. 

Small enough to fit in the palm of 
your hand, the new unit delivers any 
voltage from 0 to 7000 volts by sim- 
ply connecting the input to one or two 
dry cells. The unit will also operate 
on a.c. current. 

Circuit diagrams, supplied with 
each unit, show suggested hookups 
including stabilizer circuits that pro- 
vide regulation of 2'% or better and 
use only a few simple components. 

Applications include Geiger coun- 
ters, phototubes, photoflash outfits, 
dust collectors, megohmmeters, etc. 

INPUT TRANSFORMER 
United 7' runs]. or me (:(»n 'wily. 150 

Varick Street, New York 13, New York 
has added a highly shielded input 
transformer to its "Ouncer" series. 

The Type 0 -16, designed to operate 
from a low- impedance microphone or 
line -to -grid, provides a 200:1 step -up 
impedance ratio. Frequency response 
is within 1 db from 30 to 20,000 cps. 
The primary is center -tapped, balanced 
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WE ARE PROUD TO ANNOUNCE THE 

IN AMPLIFIER DESIGN 

IN TWENTY YEARS! 

FISHER 
Z -MATIC 

TilHE unusual, the choice - both are a regular and traditional 
product of our engineering laboratories. But never before 

have we offered a technological advance so obviously needed, so 
long overdue, as the exclusive FISHER Z- Matic. Regardless of 
the speaker system, be it a modest 8" unit or a giant assembly, 
the vast acoustic improvement contributed by FISHER Z -Matic 
is instantly apparent and truly astonishing. For Z -Matic has at 
one stroke eliminated the energy- wasting, distortion- producing 
mismatch that has prevented the complete union of speaker and 
amplifier ever since the advent of electronic sound reproduction. 
Z -Matic is now standard equipment on all FISHER amplifiers. 

50 -Watt Amplifier Model 50 -A 
100 watts peak! World's finest all- triode 
amplifier. Uniform within I db. 5 to 
100.000 cycles. Less than I% distortion 
at 50 watts. Hum and noise 96 db below 
full output. Oversize, quality components 
and finest workmanship. 5159.50 

What Z -Matic Does 
Multiplies the efficiency and effective audible 

range of any speaker system. regardless of size. 
The continuously variable Z -Matic control 

permits any setting, according to personal taste 
or the requirements of the speaker system. 

Eliminates need for oversize speaker enclo- 
sures and automatically corrects inherent defi- 
ciencies in speaker or speaker housing. 

Z -Matic must not be confused with tone 
equalization or loudness balance controls. 

A Word to Our Patrons 
Your FISHER 50 -A or 70.A amplifier can be 
readily equipped with Z- Matic. A complete kit 
of parts and easy -to- follow instructions are 
available at a cost of only 52.50 to cover 
handling. Give serial number and mode!. 

Master Audio Control Sä. 
"Finest unit yet offered."- Radio and 
TV News. 25 choices of record equali- 
zation, separate bass and treble tone con- 
trols. loudness balance control. 5 inputs 
and 5 input level controls, 2 cathode fol- 
lower outputs. 
Chassis. 589.50 Witb cabinet 597.50 

25 -Watt Amplifier Model 10 -A 
50 -warts peak! More clean watts per dollar. 
Less than f /z %, distortion at 25 watts (0.05% 
at 10 watts.) Response within 0.1 db. 20- 
20,000 cycles; 1 db. 10 to 50,000 cycles. Hum 
and noise virtually non -measurable! 599.50 

Prices Slightly Higher West of the Rockies 

WRITE TODAY FOR COMPLETE SPECIFICATIONS 

FISHER RADIO CORP. 21 -23 44th DRIVE L. I. CITY 1, N. Y. 
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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 ranges on every function - DC, RMS 

sine volts: 0 -1.5, 5, 15, 50, 150, 500, 1500. 

(To 30 kv with HVP probe.) Res.: 0.2 ohms to 

1000 megs.- Uniform 3 to 1 scale ratio as- 

sures extreme wide -range accuracy. 

* Flat freq. response 30 cps to 3 mc. 

* Measures directly peak -to -peak volt- 
age of complex & sine waves: 0 -4, 14, 

42, 140, 420, 1400, 4200. Vital for 
TV servicing. Saves the cost of 

separate Peak -to -Peak Probe. 

* Modern styling, etched 
panel; compact, easily 

portable. Size: 
8S2" x 5" x 5 ". 

See this amazing engineering 

achievement at your jobber 

today. Write now for FREE 

latest catalog RV -10 

$36P?es:. 

Excellent for your bench 
Model 249 Peale to Peak VTVM with Giant Th" Meter 

KIT $39.95 Wired $59.95 
with UNI -PROBE 

Elea o 

ELECTRONIC INSTRUMENT CO. INC. 

84 Withers Street 

Brooklyn 11, N. Y. 

Prices 5% higher on West Coast. © 54 

Making Ham History! 
COMPLETE BAND SWITCHING 500 WATT 

(18 months) GLOBE KING TRANSMITTER 
In keeping with WRL's policy of always giving you 

MORE WATTS PER DOLLAR, we now offer you o complete 
500 watt bandswitching 160 through 10 meter transmitter 
using the popular husky 4 -250 A tube in final. Complete 
TVI shielding and bypasting of RF section and meters. 
Includes co -ox antenna chang-over relay and push -to 
talk features. Pi- network final turning will match any 
antenna system from 52 to 600 ohms with output imped 
once selector switch on front panel. This arrangement 
serves as an ideal antenna tuner. Several safety features 
included for protection of final tube which is forced air 
cooled. Has provision for VFO. High level 100% plate 
modulation. XMTR designed for future use with single 
sideband exciter. Hammertone finished cabinet approxi- 
mately 31" H x 21r/" W x IS" D. 

Write for Free GLOBE KING Folder No. 2 
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WORLD RADIO LABORATORIES 
Box 811 Council Bluffs, la. Phone 2 -0277 

to 1%, and is suitable for sources of 
150, 200, 250, 500, or 600 ohms. With 
250 ohm sources, the secondary im- 
pedance is 50,000 ohms. 

Very high shielding for minimum 
hum pickup is effected through the 
use of two heavy gauge Hipernialloy 
shields. The over -all dimensions are 
Win" x l'_" x 1'2" including the orient- 
able mounting bracket. 

(Continued on page 148) 

ARC REDUCTION 
By SOL DAVIS 

WHENEVER a circuit is opened by 
means of a switch, through relay 

contacts, or by a telegraph key, sparking 
usually occurs. Sometimes it is rather 
difficult to reduce the sparking with the 
result that contacts become pitted or 
corroded. Besides the transient involved 
can cause interference in a receiver and 
if in the vicinity of a TV set or antenna, 
a slight case of TV1 occurs. 

A simple and easy method of curing 
this difficulty is diagrammed in Fig. 1. 

C R 

moo o 

c t 

SWITCH CONTACTS. RELAY CONTACTS. KEY TERMIN -, 
ALS ETC. 

Fig. 1. Method for reducing contact arcing. 
See text on determining component values. 

A condenser and series resistor are put 
across the terminals of the key, bug, or 
relay. The value of the condenser si Id 
be as large as possible, preferably .1 to 
.25 pfd., depending on the voltage rat- 
ing. The resistor value is determined by 
R = E /21 where E is the value of volt- 
age across the terminals and 1 is the cur- 
rent (in amperes) that is being broken. 

This circuit has been used where sev- 
eral amperes at low and high voltages 
had to be opened as well as in circuits 
where milliamperes at hundreds of volts 
were interrupted and it has never failed 
to work. X33 

STRAP FOR TV TUBES 
MANY older television receivers have 

the picture tube arranged almost on 
the chassis. When removing for test it 
is necessary to place the picture tube 
about in its original position. 

A light strap may be used to advantage 
to hold the picture tube in place, plac- 
ing the strap over the tube and attach- 
ing to the chassis. 

Care should be used with metal strap 
buckles so that they do not rest on or 
strike the TV tube 11. L. 

How strap is used to hold TV tube in place. 
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Spot Radio News 
(Continued from page 22) 

are sharply tuned for high selectivity. 
In addition, where required. a cavity 
resonator can be inserted between the 
antennas and the receiver to give 
even higher selectivity. 

There are a dozen push -buttons in 
the remote- control console. Ten of the 
push- buttons are for data station selec- 
tion; the remaining two are used to 
select the desired receiver and trans- 
mitter at the repeater station. 

The demodulated signal from the 
receiver is amplified first and then fed 
to a gated counter which counts the 
input cycles for a period of one second, 
displays the result for about a second, 
and then repeats the cycle. A digital 
printer records the output frequency 
as it appears on the frequency counter. 

RADIO HAS ALSO come to the aid 
of instruments that can be used to 
measure the thickness of electro-de - 
posited coatings. 

In a device, called the "Dermitron," 
also developed at the Bureau of Stand- 
ards, reflected flux is sensed in a sin- 
gle coil which is excited with high - 
frequency current when it is in close 
proximity to a specimen. The probe 
coil is very small and designed to be 
held in physical contact with the sam- 
ple. Its miniature size makes it possible 
to measure plating thickness of small 
specimens and sharply- curved surfaces. 

Power to the device is supplied by a 
commercial oscillator with a 6 -watt 
output; the amount of current through 
the circuit is controlled by means of a 
voltage divider placed across the oscil- 
lator. Between the voltage divider and a 
d.c. microammeter is a parallel circuit 
containing in one branch a variable 
resistance and in the other the probe 
coil with its condenser. Each branch 
contains a germanium diode in opposite 
phase with the other. Thus, during one 
half of the cycle the current passes 
through the test probe and the meter, 
and during the other half of the cycle, 
the current passes through the vari- 
able resistance and the meter, but in 
the opposite direction. The d.c. meter 
registers the difference between these 
two currents. 

Initially, it was said, the meter is 
made to read zero when the probe is 
placed on a reference surface of the 
bare basis metal. This is done by 
balancing the variable resistance 
against the test probe and its con- 
denser. The test probe is then placed 
on the metallic surface to be tested, 
and the resulting change of impedance 
is indicated by the meter reading; this 
depends upon the conductivity of the 
metallic surface layer. 

In practice, the Bureau's experts re- 
ported, a technique known as the peak 
method has been found to give most 
accurate measurements, because it 
diminishes errors due to dust or dirt 
on the sample, the geometry of the 
object and the inclination of the 
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TO COMPLETE YOUR 

HOME MUSIC SYSTEM 

FISHER 
ACCESSORIES 

MIXER -FADER Model 50 -M 
NEW! Electronic mixing or Liding ut any two si ;nal 
sources (such as microphone, phono, radio, etc.) No 
insertion loss. Extremely low hum and noise level. High 
impedance input; cathode follower output. 12AX7 tube. 
Self -powered. Beautiful plastic cabinet. Only $19.95 

PREAMPLIFIER- EQUALIZER 50 -PR 
Professional phono equalization. Separate switches for 
HF roll -off and LF turn -over; 16 combinations. Handles 
any magnetic cartridge. Extremely low hum. Uniform 
response, 20 to 20,000 cycles. Two triode stages. Fully 
shielded. Beautiful cabinet. Self -powered. $22.95 

HI -LO FILTER SYSTEM Model 50 -F 
Electronic, sharp cut -off filter system for suppression of 
turntable rumble, record scratch and high frequency 
distortion - with absolute minimum loss of tonal range. 
Independent switches for high and low frequency cut -off. 
Use with any tuner, amplifier, etc. $29.95 

PREAMPLIFIER Model PR -5 
A self -powered unit of excellent quality, yet moderate 
cost. Can be used with any low -level magnetic cartridge, 
or as a microphone preamplifier. Two triode stages. 
High gain. Exclusive feedback circuit permits long out- 
put leads. Fully shielded. Uniform response, 20 to 20,01)0 
cycles. $12.57 

PROFESSIONAL PHONO CARTRIDGES 
Americas first factory -sealed, moving coil phonograph 
cartridge. You are the first to handle the cartridge you 
buy. High compliance improves low frequency response, 
reduces record hiss and wear. Exclusively with diamond 
stylus. Model 50 -LP ( 33.45) or Model 50 -ST (78). 

Each $37.50 

SPEAKER ENCLOSURE Model 50 -H 
Can be used with 12" or 15" single, coaxial, dual or 
triaxial speaker systems. Its over -all balance is instant 
apparent. Smooth response to below 30 cycles. Doc, - 

require corner placement. Improves any speaker. 
Model 50 -HM (Mahogany) $114.50 
Model 50 -HB (Blonde) $119.50 

Prices Slightly Higher West of she R _. 

WRITE TODAY FOR COMPLETE SPECIFICATIONS 

FISHER RADIO CORP. 21 -23 44th DRIVE L. I. CITY 1, N. Y. 
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Ready 

NO 

completely NEW 

STANCOR ÚW 
TRANSFORMER 
REPLACEMENT 

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. 

make your servicing easier, vir- 
tually all flybacks, yokes and power 
trans formers 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 
Photof act Folders 
and Counterfacts. 

EXPORT SALES 

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 
3584 Elston Avenue Chicago 18, Illinois 

Roburn Agencies, Inc., 39 Warren Street, New York 7, N. Y. 

.R`R/AOIODÉÓREEt l)MONTAS 
Ilari.,. _ Ti. r. you 

it il- ; .d. B4 
_ 

`r 
_ 

ia.- tiawÌIa. ludlaha 
Teel). linen.', e. .pecial'lzed cu n.r Indio ding aruuu 
hx.is in mat Prom/ r. and elan irai ,uginrer1u f. :ul- 
sanred uradio theory and design. telrcislnn, electronic 
alolcm laianaunb.. l.ms late AI -o B.S. DEGREE 
IN 27 MONTHS In .%eronautieal. Chemical. Chi). . El ue- 

irieal and Meehautea l Englneertllg. O.1. Government 
unpin, e,1. ranter Devemher. March. .Ione, SepnmW i 

You can earn part of your expense,, right here in Fort 
svayne hile roll are ...lying. 

INDIANA TECHNICAL COLLEGE 
5104 E. Washington Blvd.. Fort Wayne 2. Indiana 

l'ira -e .end nue free information on Il.S. Engineering 
luger in 27 month. as checked. 

p Radio -Television p Aeronautical 
Civil 0 Mechanical 0 Electrical 

Name 
Address 
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Quick -Wedge 

SCREWHOLDING 
SCREWDRIVER 

Holds 

Screw! 
Drives it, too! 

ASK FOR IT AT YOUR DEALER 

It20O114 COMP21Y 233 SO SO WEST SALT 1./Ol2 CITY I, 12201 

probe. In this procedure, the probe is 
first brought near the surface of a 
hare piece of basis metal and then 
slowly raised. The needle of the meter 
will move in one direction until a peak 
value is reached; it will then reverse 
its direction. The instrument is ad- 
justed so that the peak for the basis 
metal occurs at the zero reading. The 
probe is then placed on the sample 
to be tested and slowly raised until 
the peak reading for the sample is ob- 
tained. This method has been adopted 
for all measurements except those 
made on coatings of nonconductors on 
metals, or of poorly conducting metals 
on highly conducting metals. These 
coatings require direct contact be- 
tween the probe and the surface of 
the specimen at the time of the read- 
ing. 

The range of thickness which can he 
measured by this unique device de- 
pends upon the frequency used. A 
given frequency may he used only for 
thicknesses through which a significant 
amount of current penetrates. High 
frequencies are most suitable for the 
accurate measurement of thin coat- 
ings because the penetration of the 
current is shallower. At a frequency 
of 2 megacycles most coatings up to 
1.5 mils in thickness can be measured 
accurately. A frequency of 100 kilo- 
cycles has been found to permit meas- 
urement of coatings up to 6 mils, but 
measurements of thin deposits have 
not been found to be so accurate at 
this frequency as at 2 megacycles. 

Coils used for the test probe must 
he small; a coil used at 2.5 mc. is .030" 
in length and .10" in diameter. Coils 
are wound on a bobbin and cast in a 
resin to assure sturdiness and stability. 

FOR THE FIRST TIME in the history 
of Australian radio, all of the broad- 
casting facilities in the nation were 
combined to cover the recent visit of 
the Queen of England. Over 350 re- 
motes were used and tied in to a line 
that was, at times, several thousand 
miles in length. 

Reporting on this ambitious broad- 
cast in the EBU Bulletin, A. N. Finlay, 
assistant general manager of the Aus- 
tralian Broadcasting Commission, said 
that every precaution against failure 
was taken. The mike amplifiers and 
line equipment were supplied in dupli- 
cate. Attractive dual microphone 
holders were designed, so that stand- 
ard type mikes could be unobtrusively 
mounted on a single stand. Special 
windshields were also designed and in- 
stalled on the microphones in exposed 
locations to reduce wind noise. The 
noise was further reduced by means 
of high -pass filters designed to re- 
strict the very low -frequency response 
of the mike circuits. 

Nine portable magnetic tape record- 
ers were used, and over 70 miles of 
tape recordings were made during 
the Royal Tour. Frequency- modulated 
link equipment, operating in the 75- 
mc. band, was used to cover the event. 
In one instance, the equipment was 
placed aboard a plane flying over the 
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OUR 34th YEAR AS RADIO PARTS DISTRIBUTORS 

PREMIER Unconditionally Guarantees All Tubes For One Full Year 
VERT BEST BRANDS AVAILABLE FOR IMMEDIATE DELIVERY. INDIVIDUALLY BOXED. 
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10 °a DISCOUNT ON ORDERS OF 100 TUBES OR MORE - 
S'o DISCOUNT ON 50 TUBE ORDERS 

DON'T READ THIS AD- 
If y3ii are looking for cheap tubes, 

but it you want GOOD TUBES at reasonable prices this is lot YOU 

Write for our FREE BARGAIN CATALOG 

DOUBLE CONYAGI 
The equivalent of 40 dipoles 
Newest development for long 
distance TV reception. MONEY 
SACK GUARANTEE. 
This is a SIG ANTENNA. Reflec- 
tors 9 feet long. Conical ele- 
ments over 10 feet long. Solid List 

Pricer S49.95 
1 construction. 

DEALER NET $15.95 
Complete With twin lead, mast. 

for uprefessionalrYthin9 
You need 

Installation $22sá 

RADAR TYPE 
TV ANTENNA 
For UHF and VHF 

RECEIVES ALL 
CHANNELS 

212 miles reception re- 
corded. 125 miles om- 

This unbeatable 
antenna has been rein. 
forced to withstand 150 
mile winds. 
Satisfaction guaranteed 
or your money hack. 
Less Mast List Price 
549.95. 

$ 1 9.95 Your Cost. 

;e1" 
CONICAL 

TV ANTENNA 
10 Element conical 

rugged through - 

Only $3.95 
Double bay array, with 

e 
bars s 

sNlag $7.25 

4 
s Ing 

Bay ray, with har- 

d $ 14.95 me s bars 

UHF BOW TIE ANTENNA I 
Factory ,, ,,,L . J toy $2.39 E c, 

Two -hay a'r ay w,tl matching 
device $4.59 
Two -bay arr.,y with matching deice, $7.59 3 roast sections, ani UNF -VNF coupler 

300 OHM TWIN LEAD 

TSAR 
300E OHM LINE 

1.000 ft. $29.50 
100 ft. $3.95 
All Channel Foam 
Line. 100 ft. for 
56.95. 50 ft. for 
53.95 

loa "lt. $1.59 
1000 ft. 985 
20 
100Gcl. 

80 Mil, 1.89 
,000 ft. 16.95 

FO /R CONDUCTOR 

Rotor Cable Clear or 
Orasen. eery Special, 
1.000 $14.95 R. 

100 It. ...$ 195 

TV MASTS AND 
HARDWARE 

Bargain Chimney Mount....Net 51.49 
Vent Mount .. .... $1.89 
Stainless Steel Chimney $2.50 Mount. Net 
Twin lead Ins each 3e 
Mortar na11 Insulator each 8e 
Mast Iris ......... each 15e 
Ten foot mast. Seamlos. expanded 
end. sturdy enough for the lare. st 

Oy` $2.39 anlynly each 
5 /t. DURABLE MAST, heavy gauge 
11, drain. with Interlocking end. Slip 
two sections together for a ten -looter. 
5 sections - 25 ft. Each section. $1.25 

FILTER CONDENSERS 

Ps d. 

10-10 
20. 
20.20 
30. 
30-30 
40 
40.40 
60 
60.40 
80 

FP Typo or Tubular 
with L,a , -Frein 

Stocks Always 
ASO V. 
450V. 
450V. 
450V. 
450V. 
130V. 
450V. 
450V. 
450V. 
450V. 
450V. 
450V. 
450V. 

35 80-40 450V. 
.45 10 mid. 50V. 
39 20- 5OV. 

.45 25. 5oV. 
50- 50V. 

.49 100- 5OV. 
,45 20 mrd. 150V. 
.59 20-20 150V. 

.49 
±0-30 150V. 
40 1509. 
40-20 15oV. 

.89 0.40 1SOV. 
.69 50.30 3SOV. 

.69 

1.29 
.19 
.25 
.25 
.35 

.45 
.49 
49 

.49 

MOLDED 
TUBULAR 

BY -PASS 

CONDENSERS 

óói VOLT 

9 .002 

.005 12` 

.02 12c 
I. 19* 
400 VOLT 
.25 d. ...ea. 190 

MISCELLANEOUS BUYS 
6 -foot LINE CORD Uor L, $1.00 

10 f 

TV INTERLOCK CORDS ea. 49e 
I. F. TRANSFORMER -456 

Ne. 19e 

PILOT LIGHTS. Type NO. 47 
Io for 39c; 300 for $2.95 

VOLUME CONTROLS WITH 
SWITCH. 

g, 
mete. 1 

34e 
SINGLE ION TRAPS 19e 

DOUBLE ION TRAPS. 290 

OUTPUT TRANSFORMER - 
for SOLO, 29e; for 6V6. 390 

New 
WEN 

"Quick 
HOT" 

Soldering 
Gun 

Extra long 
narrow tips to 
reach tight 
spots. Practi- 
cally de- 
structible. 

Feather- 
weight but 
135 wafts! 

5.95 

$19.95 

HI -FI at LO cost 
COAXIAL SPEAKERS 

l2" COA%lAl PM SPEAKER, y$12.95 ioelilY Crossover I,It 
2hrnwatts; 

i40-19.000 elm r , 

ohm 
Tape . 

. 

10 U. 
n; of your 

matches 
iM un T 

rleTVrsP^ah 
,r's tl plaepfnXOO° 

15: COAXIAL g...e 
- 

i 
. . $9.95 SPEAKER. I When 

QVAIIi, 
w.soo watts 

eps 
fa peemium 

ELECTO VOICE 

SP12 -B 
Ralod BEST BUY ln 
Saturday Review 
and Consumers Re. 
ports. The nations 

Hmost popular deluxe 
IFl speaker. 

29.10 

REAR SEAT 
SPEAKER KIT 
Complete watt heavy 
magnet 6 x 9 PM 

Trille, 
witch kit 

S peaker, 
,k ieh pI t and 

I ac et. all 
a 

narm.s. and complete 
,iclions. 

6.57 'or 

AU DIOTAPE Recorder 
1200 

55.plastic 0 erenet. 
1251 $3.61 

600 ft. plastie hase type 631- $2.33 
list 53.50. Dealer net..... .. 

TERMS: 

REGENCY RC -53 

All channel UHF 
Converter. Much 
more gain than 
strips, and fits any 
set. $14.96 Only 

P M SPEAKERS 
Very best quality- NATIONAL 
BRANDS. Individually Packed. 

3 a. 51.39 
4 1.59 
5' ea. 1.59 
6- Special Price ea 1.79 
8 ea 3.23 
10- ea. 5.10 
12- ea 5.95 

5 x 7. 6 volt field auto 
rodio speaker. ... $1.89 

TUBE KITS 
BEST BRANDS AT 

BEST PRICES 

3V4, 174, IRS, 155 .......... 
$8...... 

. 

121:9189 3Q4 íT4, IRS, 158. Lost Valu. .00. Tube Kit 
9 

q 
354, 1T4, 155, IRS. List Value $7.80. 4 -Tube S 1 ,D8 
Vila; 

.. .. . s7 .7 
1U4, 3S4, 155. IRS. Lilt Value $7.80. All Four e 1 rpp 
Tubas /or..... sD JU 
31723. LUS. 354, 1R5. 11 . AG OC POrt.bI. Kit. 49 All tor... .. 

-1 $2 49 
12AT6 12BA6, 1213E6, 35W4. 5005. 
5 Tubes for 
5OL6CT, 35Z5CT, 12SQ7CT, 1251701. 125K7CT. pqr49 
S Tulles for . JJ 

52.59 

SELENIUM 

RECTIFIERS 

65 mil .5 .69 
75 mol . .79 

100 mol . .89 
150 mil , 1.29 
250 mol . 1.65 
300 mil . 1.75 
350 mil . 1.95 
400 mil . 2.45 
450 mil . 2.49 
500 mil . 2.55 

BRAND NEW TV PICTURE TUBES 
SIZE 

17'1 ; KO4 le 5s 
BPO 08.95 16LPA l 24.20 

loop..121" 
0 

." 
14.95 1SRP4 1b 21.95 

12LR9 12' 17.95 16TP.1 1G 
I2UP4A 12' 19.40 ISWP4A IS 22 20 
14CP4 14',. -. ßO.40 176P4Á 17..:. 22.95 149 

4HP4 14 21.90 17GGP4 17 26.90 1SAP4A 15 22.50 ¡lupa 17 
16AEP4 16' 

¡222.50 17LP4 17 26.90 
16- 160PÁ 16" 22,60 17TP4 17 

/ 
,{a 

I6J 4A 36 ".24.20 19FP4B.. 2VeVO 16GP46 16- 19DPa9 

THESE ARE 

BRAND NEW 
PICTURE TUBES 

15 MONTH 
GUARANTEE ON ALL TYPES 

SEND 25'; DEPOSIT 
AND WE WILL SHIP 

FROM STOCK IMMEDIATELY 

PRICE 

zouca zo'. 27.95 
2OHP4 20"... 29.45 

21EP4 211.. 30.10 
21FP4 21 
21P4 21".31.95 M 
21WP4 21-.36.95 21vP4 21'.. 
21ZP4 21"... 31.95 
24AP4 6 mo. 53.95 

24oP z4' 
. .62.59 

27E1.4 27 78 So 
27GP4. 
2711.4 
27NP4. 
27RP4. .95 

RESISTOR 
KITS 

Insulated 1,.. 1 and 
2. watt as.aa , 

oe used vII.,. 
1. R. C. Ohm,. 
Staekpole, Sees, 

100 for.. S2.95 

TV Filament 
Resistor Kit 
Replace nLO BAR re. 
,.lore ALL C.E. 

television. Also used 
n Motorola. Hoffman, ` 'arc, Pathe. Tele- 

1 kit will 
place emp. s te. s$1.4 4 tor. Net., 

21" TV CONVERSION KIT TV CONVERSION KITS 
COMPLETE WITH CABINET ALL NEW TUBES 

AND NEW TUBE 15 Month Guarantee 

15 Month Guarantee 

Now tou 
This table camodel 

ke 
cabinet .eliminates 

Yen. bottle neck. Supplied complete 
th 21" 

icturre 
tube. degree yoke, 

transformer 
and 

nd 
safety 

COil, yen/ back 

install and all 
$`50.00 for 

Casus in.tausd n sting 
of rectangular tube. 70 
RYéackgk.irbeautiful rm and 
width coil. 
17" Kit, as above, complete...525.9 
20' Kit, a* above, omlete... 29.95 
21" Kit. as aboya.. complete... 34.95 

24" Kit, Round 69.9 69.9 
27" Kit, as above, Complete 99.9 
24" 6 27" Rectangular Kits Contai 
90' yoke. 

BIG SCREEN TV90' matches nit deflection kit for 24 and 2 

m;h r cl rigoler p' tubes. A newtya dr 
1á1 o ly t flybacs transformer and ide n9I 

defl°'c .on yoke ïó.°9ó of i,,Cl 
yr . Flyback transformer develops 18.5 kne 4 

2.0 .o of a Ro y. Oniy4a rp91e sons driver and a 6ÁK4 damper need b 
to 

volts 
deflect Othe 90 A130-APE winding i incorporated. ure used 

sed in + pas- seen . that 6.wnMen and contraction will not I. kit. th 
a, qg 

SCOIG. GA84GT.. i f.,i es1.a' d .niand t 
wire 

fo`dconversioneó procedure 

$38.45 value, on y $17.95 mit. 

Flyback 

iiiiip. 
Trans- 
former 
TV Merl - sontal 

output, universal 
replacement, 14,- 
500 V. 

2.49 ea. 

" 70 
cosine yoke 

'cos w t h 4 
lends and 
ne tw or k. 

25 ; DEPOSIT with order, balance C.O.D. ALL shipments F.O.B. Chicago. ORDERS LESS THAN 55.00 -51.00 SERVICE 
CHARGE. CABLE ADDRESS: CONTULAB. These prices supersede all previously advertised prices. subject to change 

PREMIER TV RADIO SUPPLY, division of CONTINENTAL CORPORATION 
3239 West North Avenue, Chicago 47, Illinois ARmitage 6 -5550 

2.95 
for 

our free 
BARGAIN 
CATALOG 
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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. 

Gl cd /r S3 yorernmrnll, 

kid in 89 con /rir.1 

hallicrafters 
CHICAGO 24, ILLINOIS 

MAIL THIS COUPON 
FREE -Send me World -wide Time Conversion Dial 
Calculator and all band frequency allocation chan 
plus a fund of other handy data. 

Name 

Address 

City State 

Ham (call letters ) O Listener 

Occupation 
Hallicralter equipment I would like to know about: 

harbor to carry a report of the arrival 
of the Queen. Coverage on FM con- 
tinued from the vessel carrying the 
Queen, a harbor ferry, and a car in 
the royal entourage. 

Splitting amplifiers were used, it 
was said, to feed the Royal speeches 
and descriptions, where required, for 
public -address systems and for film 
or newsreel sound track purposes. In 
some instances, the sound tracks were 
dubbed in days later from magnetic 
tape recordings made at the station's 
studios. One of the unusual charac- 
teristics of the broadcasting system in 
Australia, the station's spokesman 
said, was the ability of the system to 
transmit simultaneously over a net- 
work of 64 medium -wave and nine 
short -wave transmitters in the nation 
and Papua -New Guinea. This facility 
was used for the broadcasts describing 
the arrival and departure of Her 
Majesty and the Duke. as well as the 
progress of the royal party through 
the capital cities in each state. These 
broadcasts were said to involve 11,500 

miles of program lines; mostly of the 
open -wire type. When it is realized 
that this line length is nearly equiva- 
lent to the distance from the North 
to the South Pole, one can appreciate 
the complexity of the problem that 
was involved, and successfully solved. 

NOTWITHSTANDING the number 
of grant withdrawals entered since the 
first of the year. there are a healthy 
number of stations now operating; 
nearly 400. And it has been forecast 
that before the year is out, we may 
see as many as 500 on the air. As this 
column was being prepared, stations 
noted on this page had received the 
green light to build. 

THE LIMITATIONS of the present 
standard of time. the mean solar day, 
instigated a search a while ago for 
new methods to determine time and 
frequency. The probe resulted in the 
development of an atomic clock utiliz- 
ing the absorption characteristics of 

IContinued on page 114) 

NEW TV GRANTS SINCE FREEZE LIFT 
Continuing the listing of construction permits granted by FCC since 
lifting of freeze. Additional stations will be carried next month. 

STATE CITY CALL CHANNEL 
FREQUENCY POWER. 

(me.) (Video) 
Alabama Dothan WTVY 9 186 -192 55.6 Florida Daytona Beach WFMJ -TV 2 54 -60 1.26 Nevada Henderson KLRJ -TV 2 54 -60 10.96 Oklahoma Tulsa KVOO -TV 2 54 -60 100 
Oregon Portland 12 204 -210 316 
Texas Big Spring KBST -TV 4 66.72 1.33 

NEW CALL LETTER ASSIGNMENTS 

Arizona 
Florida 
North Carolina 
Ohio 

Wisconsin 
Texas 

Mau 
West Palm Beach 
Gastonia 
Columbus 
Mansfield 
Wausau 
Corpus Christi 

KVAR 
WEAT-TV 
WTVX 
WTVN-TV 
WTVG 
WSAU-TV 
KVDO-TV 

'ER? - (effective radiated power, kw.) . 

12 
12 
48 

6 
36 

7 
22 

204 -210 
204 -210 
674 -680 

82 -88 
602 -608 
174.180 
518 -524 

. =Call letters to be announced 

NEW TV STATIONS ON THE AIR 
(As of September 25, 1954) 

The following new stations bring the lists published in previous issue. up to date. 

STATE, CITY STATION CHANNEL 
FREQUENCY 

RANGE 
(IN MC.) 

VIDEO 
WAVELENGTH 

(IN FT.) 

VIDEO 
POWER 

(IN KW.) 

Iowa 
Sioux City KTIV 4 66 -72 14.61 51.2 Kentucky 
Louisville WQXL -TV 41 632 -638 1.55 200 

Maine 
Poland WMTW -TV 8 180.186 5.43 105 

Missouri 
Cape Girardeau KFVS -TV 12 204 -210 4.79 316 
Joplin KSWM -TV 12 204 -210 4.79 58.9 

North Carolina 
Durham WTVD 11 198 -204 4.93 60 

Oklahoma 
Muskogee KTVX 8 180 -186 5.43 316 

Vermont 
Montpelier WMVT 3 60 -66 16.1 18.3 

Canada 
London, Ont. CFPL -TV 10 192 -198 5.08 117 
Port Arthur, Ont. CFPA -TV 2 54 -60 17.8 5.1 
Quebec City, Que. CFCM -TV 4 66 -72 14.61 1.3 
Regina, Sask. CKCK -TV 2 54 -60 17.8 19.5 

WACH -TV, channel 33, Newport News, Virginia, is now back on the air. WKAB -TV. channel 
48, Mobile, Alabama; WCOC -TV, channel 30, Meridian, Mississippi: KSTM -TV. channel 36. 
St. Louis, Missouri; and WCHA -TV. channel 46, Chambersburg. Pennsylvania. have gone 
off the air. 

The frequency of the video carrier = 1.25 - channel lower freq. limit. Total number of 
TV stations now on the air in U.S.: 395 .124 of which are u. h. f.) 

112 
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INTRODUCING the greatest 
advance in Conical antennas 

...it's the all -new WALSCO Imperial. 
Featuring a new "barrier disc" 

insulator with 2 inches of air 
space between the terminals 

to prevent shorts. Soot deposits, 
dirt, moisture, salt, etc., 

cannot affect this insulator. 
The WALSCO Imperial will therefore 
maintain lasting high gain performance 

anywhere, regardless of 
weather conditions. Contact 

surfaces and terminals will 
never rust or oxidize. Front end 

hardware is stainless steel to 
prevent corrosion losses permanently. 

Front end elements 

11 

4 
lik0 are pre -assembled to 

IN holding plates 
which are fastened to pN the insulator with one wing nut. NICA 

OEUTI%1" 1 CO Less than 2 minutes to assemble. 
REV 

Y%%%' 

Z/414' / / Gyr` Guaranteed lasting high gain on all VHF channels ,r,thl 
r1rf''1n lt'.I't I I UIU.LiU In nu tapt Iïfm 

3602 Crenshaw Blvd., Los Angeles 16, Calif. 
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ammonia to provide a control element 
in a servo loop containing a precision 
oscillator. The success of this initial 
experiment has led to the further de- 
velopment of electronic atomic clocks 
utilizing cesium atoms. Now a cesium 
beam clock under development is ex- 
pected to attain the staggering ac- 
curacy of 1 part in 10 billion! . L.W. 

APPLICATION NOTES 
By RUFUS P. TURNER. K6AI 

W1111.1s the condenser substitut' box 
(decade condenser) is a simple de- 

vice, its efficient use depends upon ob- 
servance of several rubs taken for 
granted by the utanstfacturev of the 
unit. These rules are listed here for the 
benefit of the technician who either has 
given no 11 glut to them or, through 
neglect, has forgotten them. 

1. Check the residual capacitance of 
the box. This is done by turning all of 
the switches to zero ami measuring the 
capacitance between the input terminal, 
with an accurate bridge. Residual ca- 
pacitance i. between IN and 25 µpfd. 
in g I boxes. Add the measured valut. 
to all box settings vihelleVer the setting 
is less than 1000 liure. the residual ca- 
pacitance. 

2. Use the shortest possible leads be- 
tween the box and the extcrna! circuit, 
and keep the-I. leads well separated. 
This redore. die added shunting capaci- 
tance. In applications requiring 
close maintenance of lead scptuation, it 
may be advisable to use a length of lowe- 
callal'llallee coaxial cable for connection 
to the box. The inner and outer con- 
ductors of the cable provide two leurls 
with constant and permanent separation. 
The total eapacit:mcc of the cable al 
must be measured and this value added 
to all box aping.. 

3. If an accurate bridge is available, 
check the capacitance of the box at all 
settings and prepare a suitable correc- 
tion chart. 

4. If the box is to be used at radio 
frequencies, it should be inspected for 
internal resonances at the chosen fre- 
quencies. A grid dip ulster or "Q"- 
meter can be used for the purpose. 

5. Remember, charged c hnsers can 
deliver surprisingly vigorous electric 
shock.. When the Lox has been used in 
high -voltage d.c. circuit., the condensers 
sl Id be disch:ugcd diatcly after 
use. This can be done conveniently by 
short-circuiting the input terminals wills 
a short piece of istay y wire, und turning 
each switch succes -iscly to caria of its 
positions several times, pausing each 
t' for at least 5 seconds. During 
storage. a hear.' wire ,juniper sl Id be 
connected permanently between the in- 
put ter als. 

6. Do not expose the condenser box 
to :a.c. or d.c. voltages or currents in 
excess of its ratings. 

7. If the box contains electrolvties, 
observe the correct input polarity. and 
do not use on a.e. ilnle., the unit is 
ree led for a.c. operation by its 
manufacturer. 

8. Know the characteristics of the 
circuit in which the box is to be used. 
This means a knowledge of the exact 
value of tic. voltage plus any super- 
imposed alternating or fluctuating com- 
ponent. The Lined voilage must not 
exceed the rating of the condensers in 
the box. 

These few hints should be heeded for 
most efficient box operation. -, - 

INDICATOR SCOPE 
ID6 /APN4 

glade b: l ' 

kith 11ad., lo" ,' U\ 
l'Hit inrinde. "I 
crysIaI controlled .l 
I:uur. slycep Circh. ,., 
pulses. Good cond. Le -, tubes 

and crystal. $14.95 weisht 40 Ib.. 
WITH TUBES .t l'IIYFl'. l $19.95 

RG.7 U CABLE -NEW! 
_ ohh,. l an -uei- -ism ...Oil... So. 1:r ,O, 1, 

e r ln - 
I,,,. 1i9itu .l.- ld..l. Iim t,. ril I $1.95 

51111 n. I.1 14.95 

F ARB NAVY RECEIVER 1 
nti 1:1. . 115 111 

, Ìptr 

I:n 
' 

Kat. 
n d; 

a 

anti Uyn:uuuo r. 
only t,nnrrnd ru II" i IJ . 

8' x 7i.,, s Li',. Ilx 9i.l,i ,,.i . 

S 19.95 with schematic. X% eight ;o Ib.. .. 
DU -1. DIRECTION FINDER LOOT A .1 . 

FIER for .11111 rerltet. tyith tube. 
Excellent condition. With $19í9J 
seheueatie. wt. In u,. .7 ,7 A 

C.A.P. SPECIAL BC -625 
VHF TRANSMITTER 

tl 

gn ,, ,<,.,. ;,, '0 
wt. 

, 

S9.95 

TG -10 CODE KEYER 
Relr- Contain. 
nul,, from .rig, 
7 tubes and electllc r Atollo lee. umpnt of 
CPS. Fite: I1 x 21 xyl' 

., 
4" -Iry 2 i Vti' e 

is Itlyl motor can he e I .. - 
.e 

.., 
till cars be lised for a I' ,. 

S 14.95 ,, m.. r., -ii. ehaii Cr ,, 

UHF TRANSMITTER -RECEIVER 

APS- 13 

$395 Ate- p 7 
41r -42 y, f /mayi_i ;: i 

: it . 

r 
Oh t I:J. :lid 

1. r. ..ellou.. I.. 
,hielda. It ills.ch,li..1' L... I. rump. tt. - :, 

UHF FM TRANSCEIVER APG -17 
a nait F31 tranninvr- rexeiser radar seq. fre,lueney 
rango 1475 -1525 M1'. The antenna sysrcm tron.ius 
of 2 dnnble -bay cylindrical par:lboles to iDirtte ill 
the 

2 
tre,ii,ticy. Elect rani, timlrlller unit lias 

air cooled loner supply l'or the tran.ecit er. 1'010- 
1,lele I,.tallatlon. Brand nest. P U R 

UHF 
TRANSMITTER 

15 o ate l'llE hula ble trans. 
lobate', frequ my rama,. 475- 
.1s.". 

ol.. a to mull :Ila- 

motor .in'I, 111 section. Y. 

y79.95 1.... ruht-., stinti :,,m hl,,.. JO J 

- 234 -256 MC 
RECEIVER 

rilly 

tun - 

- nest. Less dyna- 
motor. 

$14.95 
- -- Reek $3.50 

Control Iin 1.50 

TS - l0 
Sound Powered Handset 
t'.e, no batteries or x- 
tental pone,' solace. Ideal 
for TT Itmtallatinn nrk. 

fonos. roost ruction prnlrctc, connecting olrthunldings. 
xtcn.lons rte., Inclnaes fr. card. 
ItiFD goon'. e::uh S 5.50 
NEW. Each 9.95 
NEW. Per Pr. 18.50 

NEW HAM CIRCULAR! 
Ask for your FREE copy! 

Drasfie reductions on selected hof items! 
All shots. P.O.S. wise. Calif. resients add sales tax. 

deposit 2SOp required. Specify shipping rnst,uctoona 
and ADD SHIPPING COSTS TO EACH ORDER. All 
items subit-et to prior sae and change of price with - 

ARIROW SALES 
Mailing Address: Son 378-R. North Hollywood, Cal. 
Office-Warehouse: 7460 Varna Ave.. N. Hollywood. Cal. 

RADIO & TELEVISION NEWS 
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Antenna Antics 
(Continued from. page 90) 

home in the Olney section of Phila- 
delphia one windy morning. The set 
was a 12" Pltilco and the channel 10 

test pattern was bouncing up and 
down like a nervous "yo -yo." The 
bouncing was also apparent on chan- 
nels 6 and 3, but was not nearly as 
disturbing. 

After making our indoor antenna 
check to prove it was the antenna, 
we put up our aluminum ladder. The 
antenna was a couple of years old 
and there were quite a few places 
where the wire was loose. These we 
snugged in and the condition was par- 
tially alleviated. It wasn't quite satis- 
factory, however. So. we hooked up 
the telephones. I stayed on the roof 
and my cohort went down to watch 
the set. 

At the next heavy gust of wind two 
things happened. My colleague yelled, 
"The picture's bouncing now." and I 
heard a loud metallic crash. I spotted 
the trouble on the antenna and so 
disregarded the crash. It sounded like 
a kid kicking over an ash can or 
something anyway. More important, 
the lead -in wire coming from the 
antenna connection to the mast 
stand -off insulator at the bottom of 
the mast had flapped against the 
metal mast. I flapped it a couple more 
times and the telephone on my car 
confirmed that we had the trouble. 
The fluttering of the wire against 
the mast was causing the picture 
to jump excitedly. I installed two 
more mast stand -offs to, take up 
the slack, so there would be no re- 
currence of the trouble. My partner 
signalled, "OK, three good pictures." 

I went to the edge of the roof to 
climb down our ladder. Something 
was different, there was no ladder 
sticking up over the roof. I looked 
over the edge and there was no ladder. 
Where in the world and then I saw 
it, a shiny, twisted mess stretched out 
across the pavements -our hundred 
and twenty -buck ladder. 

I had to stand there, shivering on a 
windswept roof for an hour and a half 
until another crew was able to arrive 
and free me from my lonesome perch. 
Never again did I go on a roof without 
lashing the top and bottom of an 
aluminum ladder. 

We were doing an orientation one 
day in lower North Philadelphia, in 
one of those fifty -year -old, three -story 
row houses. We didn't need the ladder 
since there was a trap door into the 
attic and then another trap door from 
the attic onto the roof. My partner 
went up on the roof and we hooked 
up the phones. The set was a 12" 
Emerson. Channels 3 and 10 were 
good but there was a bad ghost on 
channel 6. 

My partner soon had the antenna 
loose from the mount and began to 
rotate it. The picture assumed all 
sorts of weird shapes and shades and 
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amazing freedom from noise with l 7 J t a 
exclusive DYNAURAL noise suppressors 

The 310 FM Broadcast Monitor Tuner has 

wide -band detector, full 150 kc IF pass. 

bands, and 3 stages of limiting allowing full 
advantage to be taken of high (2- microvolt) sen- 

sitivity, and giving quiet, distortionless reception of 
the even weakest signals. Adjustable DYNAURAL inter - 
station noise suppressor eliminates noise between stations. 
Drift-free, non -critical tuning sweeps through entire FM band 
with one motion. 

FM Tuner 

with DYNAURAL 

inter -station 
noise 

suppressor. 

The 232 -A Laboratory Power Amplifier 
offers power ample for all but the very 
most cnmDlex systems. Outstandingly listen - 
able, its specifications include 32 watt output, 
12- 80,000 cps flat frequency response. distor- 
tion less than 0.1% at full output, and noise 
and hum down by more than 85 db. Most prac- 
tical choice and best buy among power amplifiers. 

The 265 -A Laboratory Power Amplifier is the best 
we are able to make. Its 65 watt output is more than 
enough for any application. and its unique, new ad- 
justable "snubber circuit" provides maximum speaker 

protection even at full music output. Variable damping 
control permits exact speaker matching. An expensive 
amplifier for the perfectionist. 
The 12I -A DYNAURAL Equalizer -Preamplifier is the most 
versatile. complete control- compensation unit es-er offered. 
It includes the patented DYNAURAL dynamic noise suppres- 
sor which virtually eliminates record scratch and rumble. 
Continuously variable turnover and roll -off equalization to 
compensate for any record - past, present, or future. Beau- 

tifully styled and self -powered. 
The 120 -CP Equalizer- Preamplifier is a beautiful "little jew. 
el ". Compact and self -powered. it offers exact professional 
control but with greater simplicity, convenience and economy 
than offered by the 121 -A above. Like the 121 it inciaies 
hand -tooled, heavy leather case and machined anodized alu- 
minum knobs for outstanding styling. 
The 710 -A Stroboscopic Broadcast Turntable features torsional 
and dual -stage mechanical filtering which bring motor rumble 
to more than 60 db down and wow to less than 0.1% while 
still permitting ± 5 % speed and pitch adjustment. Beautifclly 
styled and with built -in neon stroboscope, the 710 -A provides 
unique convenient push- button selection of 331/x, 45 and 78 

rpm speeds. regardless of line frequency and voltage. 

The 210 -C DYNAURAL Laboratory Amplifier includes the 
best, most practical features developed by H. H. Scott. Inc 
and at a "best buy" price. DYNAURAL noise suppressor, record 
distortion filter, eight equalization curves, input selector and 
tape recording and monitoring provisions make it the out- 
standing combination of features, performance and price. 

The 99 -A Transcription Amplifier offers control and corn - 

pensation versatility matched by few amplifiers at any' 
price. A complete equalizer-preamp and 12 watt power 
amp, the 99 audibly outperforms much more expen- 
sive units. The best buy and outstanding performer 
in the under - $100 price field by actual listening 
comparisons. 

V.L, O l 1O 
H H- 5c 

,c 
toyer out, 

Jt went bYnot ¡n9 ^'ores 
those 
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d 
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"FREE BOOKLET" 

385 PUTNAM AVENUE, CAMBRIDGE 39, MASS. 
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Ì MAIL THIS COUPON 
FREE -Send me World.wi]e Time Conversion Dial 
Calculate, and all bard frequency allocation chart 
Plus a luid of other bandy data. 

N,me_ 

Address 

City State 

Ham (call letters 

Occupit on 
Hallicratter equipment I would like to know about: 

I O Listener 

then cleared up. I called, "Hold it 
there!" Channel 6 was coming in good, 
but when I checked 3 and 10. they were 
worse than 6 had been. I reported to 
the roof and after a hit more experi- 
mentation we knew that one aerial 
was not going to clear up the trouble. 
Channels 3 and 10 were coming best 
from one direction to the detriment 
of 6. The solution was either a rotat- 
ing antenna or two separate antennas. 
The customer decided on two separate 
aerials; one for 3 and 10 and the other 
for 6. These we installed and then 
mounted a knife switch on the rear of 
the set. 

We were finished and I had come 
down out of the attic. My partner was 
climbing through the roof trap door. 
when he dropped his screwdriver into 
the attic. I shouted up for him to 
stay on the rafters while he was re- 
trieving his screw driver. I had just 
completed the instructions when, like 
the heavens opening up, the plaster 
over my head began to crack in jagged 
lightning -like streaks. Then my erst- 
while partner was spewed forth from 
the ceiling and fell amidst shrieks onto 
a bed next to me. Thank goodness 
for comprehensive insurance. 

The majority of TV antenna trou- 
bles happen because of the effect 
weather conditions have on the sys- 
tem. Broken wire, loose wire. loose 
connections, and wire flapping against 
the antenna mast or house walls con- 
stitute most of the troubles. Some- 
times the aerial might swing out of 
orientation or, it may not have been 
installed correctly in the first place; 
it may not he in the best spot or 
beamed correctly. 

Above all. whenever on an antenna 
call be careful on the roof, make all 
of your moves slowly, take time and 
be safe. -30- 

MAGNETIZATION OF 
TV BACK CUP 

By JAMES A. McROBERTS 

THE gun of a picture tube is particu- 
LuIy sensitive to magnetic fields in its 

neighbor! 1, and such at field can orig- 
inaie in the cup affixed to the hack of 
the set. If this cup becomes magnetized, 
you will get distortions of the picture 
when the back is on; the picture will be 
normal with the back otT. The lest is 
to use a cheater cord to furnish the see 
with power and 'e the cup over the 
neck of the cathode-ray tube while ob. 
serving the picture (usually with a mir- 
ror). If the cup causes distor ' , then 
it must be demagnetized or a ti a. cup 
used. 

A magnetized cup may result front 
putting the trap and assorted parts 
inlet it when changing a picture tube or 
perforniiug s oilier service opera- 
s' . It is such a handy place for hold- 
ing such items. Put the ion irap s 

place else! Also- do not 1 h the cup 
with magnetized screwdrivers -maybe 
the one you are using has become mag- 
netized f testing ion traps and 
speaker fields. Do not use the cup as a 
carrier for the yoke. and make eeta,n 
that it does not conic in contact with 
the loudspeaker, even temporarily. 

NEXT TIME 

BE SURE! 

Next time insist on 

PEERLESS transformers 

Peerless quality is 

ECONOMICAL 

Peerless quality is 

UNIFORM 

Peerless quality is 

DEPENDABLE 

For years Peerless engineers have 

designed transformers to meet 

the most unusual and stringent 
specifications submitted by 

civilian manufacturers and 

government contractors, and have 

manufactured these transformers 

with tight quality control. The 

small difference in price means 

a BIG difference in performance. 

Next time let us quote on your 

transformer requirements. 

PEERLESS 
Electrical Products 

A DIVIS!ON OF 

9356 Santa Monica Blvd., Beverly Hills, Calif. 
161 Sixth Avenue, New bark 13, New York 
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BUY DIAMONDS 
at RHINESTONE Prices! 

Top Quality Receiving Tubes, individually boxed 
in attractive cartons, priced to build profits 
for you, satisfaction for your customers! 

Writelor derails. 
BARRACK, P.O. BOX 62, BROOKLYN 10, N.Y. 

MEET HARRY W. DICKOW 
BY C. HOWARD BOWERS 

Foil the .t part. the tacit we have had 
the pleasure of rviewing for cancer 

sketches. Iiavc been quite versatile, i.e., 
commercial radio has been a g I starl- 
ing I ' . 11 gel. around. give. 1 

the uppurlunitc to sec what's going can. 

and provides leads for bigger and better 
tieing -! This al ticle CIO Cr. the wirrl 
ea reer of Henry W. I)ickuw of Garden 
I.ros e. California (nar Lo. Angeles ). 
s. ha is of the really old whets, 
men of this ruurttr , Poet i.. Mr. oirkow 
has been identi fieel as an amateur opera- 
tor. ce .1 (did Opera . in.lallcr. in- 
.pcclur, manufacturer, radii. and service 
,hop Owner. engineer, in'trueIut, and 
publisher of magazines and radio data, 
rind that about cover. the field: 

Ileury I)iekuw admit. falling virtins to 
the wireless h u tlad. back its 19117 when 
it started gaining 'nI ; when pro - 
ntulrr, were pushing hot securities to a 
gullible public -even then there Oa, glib 
talk about the possibility of the list. 
man 'uite eventual!. being transniitt ed 
through .pare. In Ihu day, amateur 
radio operators were not known n. 
'b:un., but rather as ju.t pluiu ..\ul 
MIeu con,titilted guile :e ntenacc 10 their 
neiglibill'S ith iIi..jr flimsy poles and 
sagging wires as well as the blinding 
glare and awful racket of the old open 
.park gap.. All these tieing. brought real 
thrill, and joy to their owner.. however, 
and the excitement sa haled v g 
1) :ekow that he di- carded a legal career 
that his father had foreseen for lies and, 
quoting other than Mr. 1)ickuw 
1 self. "1 nude preferred the dot. and 
dashes of the continental code to the 
fa of those who nutter in legal 
jargon:- 

I1y 1913 our friend, still in .hurt 
punts. was really on the e when he 
braised the Government wireless exam- 

la tiun -an(1 passed I Again quoting the 
ev- publisher, "license in band. I made 
straight for the Maurine Super i ntendenl's 
office of the Marc (um;.anv. San 
Francisco and was p sill. olfeied a 
job -wills proviso, n. lt that 1 

.1 get a pair of long pant, before be- 
ing assigned a .hips" Ili, first sip was 
a wooden schooner, the "SS F'ifield" with 

a wireless shack the size of a sardine can 
and about as smell.. Two trip, aboard 
this craft and ".cl I was .,111" fur 
I) irkus., NO of that in .site of the 
nnmilirirlit sayer. of $10.00 per h 

and rho,,. Ito.. eser he changed his 
mind (the. always do) when Marconi 
suggested a larger steel ,hip. the "SS 
Grace Unbar'" bound for the Orient. 
Tlucc .ears un Iii is and var' s other 
craft won him a pos. ashore in the 
consirucliun department of II(:A. the 
duties of wleitli Collsi.ted of a Bail. t 

of the San Francisco waterfront inspect- 
ing and checking the wireless gear of 
the ships in port. 

Now ashore young I)ickow f led 
the San Ihanriro Iiadio (tub. Inc.. and 
in duc r published their first .car 
1 k listing its roster and other HP lis itir, 
as well as achiecenunt -. Thus began his 
interest ill the publishing field which 
culminated in the founding of the 

Illy magazine, "Pacific Radio \cw The magazine enjoyed :e ver" 
brief existence a, V1 urld W'au 1 r- 
rupted and our publisher j d the 
\at.y with a special request that he be 
assigned wireless dut. in the ,Wantie. 
True lu form he ..a. ordered tu Minis- 
lulu. T. I1. in the Pacifie. :und put in 
charge of \as. radio sla Kl1K. At 
the war% end he returned tu Sall l'es :m- 
ci.cu and -rr.ed a, Radio Its,pector for 
the l. S. Emergency Fleet (otpuration 
before acquiring at partner and re. g 
the public: of the "Pacific Radio 
\...s... A few h. later our hero 
traded a full -wall de Furet radio- 
pl trans r to his partner for full 
inlere t in the magazine and bee: its 
hi...! Surees followed sure in t he 
publishing business with perhaps a .light 
dip during the 1929 depte until 
World \ ) :n II when his publishing busi- 
ness sa- -old and Henry j d the Army 
Signal Luisis ais a Senior Radio Engineer. 
Ili, di., liargc C. after al st four 
years with the armed forces where he 
served with distinc 

Henry W. I)irko. is an "old timer.' in 
the wireless field but certainly not in 
veau.., and we la i.11 him nutcle luck and 
continued success! -30- 

SAVE MONEY.. MAKE MONEY.. 

LEARN TV 
the practical way -k 

ASSEMBLE A 

TRANSVISION 

TV KIT 
Pay as You Wire $ 
I WILL HELP YOU to start learning 

TV the practical way - by 
assembling a TRANSVISION TV KIT 
in EASY STAGES. For only $39 you 
get PACKAGE st 1 (standard first 
pkg. for alt of our kits). This pack- 
age gives you the BASIC CHASSIS 
and over 450 TV COMPONENTS with 
complete Instructions, Drawings. 
Photos. Service Booklet. and a 
year's subscription to my "TV and 
Electronics Notes". When ready, 
you order the next stage (pkg. r2), 
etc. Li w prices make your complete kit := terrific buy! 

Shows 6 One TV kits: 
EXCLUSIVE: Only Trasivision TV Kits 
are adaptable to UHF. Idol for 
FRINGE AREAS. No Pevious Technical 
Knowledge required Vd.. ... 

TRANSVisloN 
NEW ROCHELLE. N. Y. -- - -e MAIL THIS COUPON TODAY.- - 

fdvmtionol Director 
i TRANSVISION, INC., NEW ROCHELLE, N. Y. Dept. la N-10 ' 
I O Fro enclosing S deposit. Send standard kit 1 

I 
PACKAGE et, with oll Instruction Material. Balance C.O.D.1 

i Send FREE copy of your new TV Kit Catalog. 

I Name 

I Address 1 

Stale 

I 

City 

-e/1C' l2 watt combination amplifier and .pre -amp 
for High fidelity at moderate cost. 

'el HF 150 $99.50 net from your dealer. 

niey makes a complete line of high fidelity amplifiers and tuners 
from one thousand dollars to about seventy dollars. 
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wicrakters 

ON THE LATEST BALLOT: 

09 

4J 

4 
73 

208 

382 

Geophysical laboratories 

Automotive field 
experimentation groups 

Nuclear laboratories 

Chemical research 
installations 

Electronic research 
laboratories 

Colleges and universities 
(various departments 
cooperating with industry) 

72 Meteorological groups 

Use Hallicrafters communications 
equipment in testing, research and in 
the field. Are you familiar with the 
complete line of Hallicrafters com- 
munications equipment for use in 
industry? 

hallicrafters 
4401 West 5th Avenue 

Chicago 24, Illinois 

send fuli 1(Maeaa 

aft 
rg fine. on 

Title. 

Pant' name 

OUTDOOR SOLDERING 
By ELBERT ROBBERSON 

Use this simple trick when soldering in remote places where 

power lines are not available. A car battery can be employed. 

ONE of the problems a marine -radio 
technician faces when loading his 

tool kit for a job on a boat is what to 
do about soldering. Although in many 
boat -radio repairs soldering is not re- 
quired, on the jobs where it is, the 
supply voltage may be 6, 12, or 32 
volts so the conventional electric sol- 
dering iron is useless. Consequently an 
iron is seldom carried. 

But what about that one- in- a -hun- 
dred job of replacing a resistor wired 
to a miniature socket. or some other 
operation that can be performed only 
by soldering? Working on a boat. you 
are marooned when it comes to get- 
ting more tools from the shop. 

In a jam. a little ingenuity can be 
used in place of several pounds of as- 
sorted soldering irons. From his pock- 
ets, or the bottom of the tool bag. a 
technician can usually dig up all that 
is needed to solder anything from the 
pigtail on a r,á -watt resistor up to a 
battery cable half -an -inch thick. by 
the system of resistance soldering. 

Fig. 1 shows the basic circuit used 
in resistance soldering. Although it 
may appear similar to that of arc - 
welding, this is different in that no 
attempt is made to draw an arc -a 
light contact is maintained with the 
point of the carbon and heat is gen- 
erated as a result of the resistance of 
this junction. In a matter of seconds, 
the work rises to the proper heat and 
solder may be flowed into the joint. 

The heat generated depends upon 
the current, which, of course, is a 
function of both the battery voltage 
and circuit resistance, in accordance 
with the relation I -R. Sufficient heat 
for heavy soldering, such as required 

Resistance soldering is facilitated by a 
simple holder for the carbon electrode, 
which is made up from brass pipe fittings, 
using a drill and hacksaw. Note that the 
lug, which is heavier than the wire, is 
the part of work to which heat is applied. 

CARBON 
HEAT GENERATED 
AT POINT OF 
CONTACT 

Fig. 1. Basic circuit used in resistance 
soldering. While similar to arc welding, 
no attempt is made to draw such an arc. 

Fig. 2. Using the resistance welding tech 
nique in soldering two component parts. 

on heavy battery cables or copper tub- 
ing. may be generated by a 6 -volt bat- 
tery, while lighter soldering calls for 
lower voltage, obtained by tapping 
across only part of the battery. Heavy 
leads, #8 stranded copper or larger, 
should always be used so that most of 
the heat is generated at the point of 
the carbon, not in the supply cable. 

Electrodes are of the very simplest 
sort -carbons pulled from flashlight 
dry -cells and filed to a point on one 

By using a common lead pencil, a broken 
loop connection in this direction tinder 
is being soldered. About an inch from the 
point, the pencil is notched, exposing the 
graphite, and the "hot" battery wire is 
clipped on. See text for full details. 
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Which 1You Want? 
,30tkeePoy 

sit- A Nice Nome 

add technical train- " GreatCr gecuribi 

ing to your practical 
experience and 

A New Car 

biQPPY Vacation 
and Travel 

et Your FCC Tick 

-Then Use Our 
AmazinglyEE five 
Job- Finding Service 
To Geta Befter.job 

I can train you 
to pass your FCC License 
Exams in a minimum of time if 
you've had any practical radio experience - 
amateur, Army, Navy, radio sery cing or other. 
My time -proven plan can help put you, too, on 
the road to success. 

Let me send you FREE the entire story 

Just fill out the coupon and marl it. I will send 
you, free of charge a copy of 'How to Pass 
FCC License Exams," plus a sample FCC -type 
Exam, and the amazing new booklet, "Money 
Making FCC License Information." 

Carl E. Smith, E.E. 
President 

TELLS HOW 

WE GUARANTEE 

HERE IS YOUR GUARANTEE II ton tall 
eu 

pa, your 
C 

mercial License " alter completing ourcours,. we guaran- 
Is, 

to continue your training without addi. , , nal cost of any kind. until you successfully obtain your Commercial license provided you 
first sit fur this examination 

,nt day, alter r,mpleting 
Your course. 

wltlun 

TO TRAIN AND COACH YOU AT HOME IN SPARE TIME 

UNTIL YOU GET YOUR FCC LICENSE 

TELLS NOW 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- Wanted 
-Superintendent of Communications " Salary 5666.66 per month. 
Letter from nationally -known Airlines. "We are contemplating placing 

an Airline Ground Radio Engineer." Starting salary $385 per month. 
These are just a few examples of the job offers that cone to our office periodical. 
Iy. Some licensed radioman filled each of these jobs ... 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 
Na m 0. . Address 

L.. Worthy . ... .. 2ii Pimi 
w',Ishirr St.. ltaktr.tiel.l. t:,l. 

[ E. Vogt 1st Phone 20 

Lessons 
16 

1st Phone 38 

TELLS HOW 
Our Amazingly Effective JOB -FINDING SERVICE 

Helps CIRE Students Get Better Jobs 
Here is just one recent example of Job -Finding Results 

Gets Five JobOffers from Broadcast Stations 
lion 't'Inet Ennower'. INdletm' is a .-and v 

of obtaining ,nsplyment fur your graduate. w'hi, 
have obtained their 1st class license. nip 
ru bus be n the list. 1 haver ved calla 
or letters from live .station. the I southern 
states. and employed as Tra nsmiticr 
Engineer at \t NI MT. 

e 

Elmer Powell, no. 271, Spam.. Tenn. 

OURS IS THE ONLY 
HOME STUDY 
COURSE WHICH 
SUPPLIES FCC - 
TYPE EXAMINA- 
TIONS WITH ALL 
LESSONS AND 
FINAL TESTS. 

Your FCC ticket fs recognised by most 
employers in the electronic field as proof 
of your technical ability. 

SAal1M.E 
r(cIFtEFxnrl 

F aE, ,tC 

/f,i--- 

CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Desk RN -69, 4900 Euclid Bldg., Cleveland 3, Ohio 

CARL E. SMITH. E.E., Consulting Engineer, Pres. 

Name 
Address 
City 

CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Desk RN -69, 4900 Euclid Bldg., Cleveland 3, Ohio 

(Ad ..... to Desk No. to avold delay f 

1 .cant to know haw I can get my F1'(' ticket in , ,um of 
t inse. Send n your FREE booklet, "11 ,w to Pass r It License 
Exa sal ions''r I due. not t s for Aumteur Liense 1, 

well 
a 

tnple F('('7- type ,ae 
exams 

the amazing new booklet. 
''Sion v- Slaking F('C License e into rtmt ion." Ile sure to tell till 
about a your Television Engneering Course. 

Zone Stnte 
For prompt r c Ibn. . 1 :Jr n 311. 

Special tuition rates to members of the V. S. Armed Forces. 
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"Out they go! Prices smash: 
Call on Columbia! Save yet cash:" 
50 -751 SIGNAL GENERATOR: 4 2u 

oscillator. Usti scillator. New condition. .$3.49 
Only 

RA -105 POWER SUPPLY 
115V. 00 cacha. Pius 2.000 V. output In see- 
vial ranges. Parts alone worth $14.5 675.00. Wt. 150 lbs. Special 
APN -4A LORAN: Complete with indicator. pre. 
releer. power supply. converter, plugs. racks. 

Good condition. $95.00 SPECIAL 
RG8 /U COAX CABLE 

52 ohm. New. boxed. M ith PL-250 $5.49 
plug on ach end. 110 ft 

BC -669 TRANSMITTER- RECEIVER 
50 W. Irreg.: 1745-4255 Re. All tubes 1 

crystals. ln chest. Like new con- $85.00 tillant 
NOVICE CRYSTALS AMATEUR CRYSTALS F 5 1.25 I t i S .99 
10 for 10.95 10 for ... 6.95 
All crystals tested fur Send for FREE Crystal 

activity. Catalogue! 
ARB Receiver 

Fre., 105 -nn50 Kr. Covers Beacon. Marine. 
Hcladra.t. Si). 75. and 40 Meters. Loop input 
or single wire. Motor driven band 
Can lis' L..rl to complete remote control 

wech, "ÌI 
011.1 amIIlibed loop. 

9.915 Excellent condition 
RECEIVER only 519.9E 
2 Meter or 220 Band Variable Transmitter 
Fre, 95215 MC. :10 W. output R F. contains 
2.532. 2-5114. 

tee . -' `.n , l en lecttric 
all 

_1 i 
`i o 

1I 
ow- 

etc. Real giveawy $7.95 Like new 
5ARIAC: 5 amp. I:x. ei',. 1 a. 512.60 

DYNAMOTORS 
PE -103 DYNAMOTOR UNIT filter assem- 
bly. 6 12 VDC input. ' $19.50 approx. 200 MA. l'...,I. 
PE -101C: For cpnvern,,,ll b. 0 V. See May 54 

C.Q. New,boxeri. Only 
YFi=3 DUAL SCOPE: Used for 1.1.1 radar, 

.150 
s. 

ele. New condition 7131.7 & $1A ff5 
With 20 MORE TUBES 'p 522í.9J0 

TRANSFORMER -CHOKE SPECIAL! 
CRONE: 10 henry. 100 MA. And...... 
TRANSFORMER: P -1. 117 VAC 111 series. S 
5 Y 55 2 amp.: e. 0.:1 N. at 3 amp.: 

Ser. 

0.3 S. at 7.5 al l,, 3311 VD(' 1,.b)t. feel 
rectifier. 110TH Fill, see. 

PRICE tiF $2.05 
ONU:! NEW! . .. 
SWINGING CHOKE: 8 -25 henry. 300 M. 

A.54.9í New 

ARC -5 OR 274 -N TRANSMITTERS 
All pre -tested a guaranteed! 

2.1-:1 no,. Used ....1 2.05. New 519.99 
3 -.1 no,. WM) tubes 25.00 
4 -5.:1 toes. NSW. 1131., 7.50 
5.3 -7 tubes 6.95 
7 -01 , t ,. n 12.50 
T- 21-5h15 HF TIA\SITT I'l. For 

C.A.P. with tubes 100.150 MC. 
Crystal control 22.50 

ARC -5 OR 274 -N RECEIVERS 
Equipped with Tuning Knobs 

5e. 512.99 
1.: -3 Ines. Like new 14.50 
3-0 mes. 7.95 
0 -11.1 m s. With tubes. Fair 3.95 

New 
6.11,1 n 

...... 
, Like new. Le.+ liii o.... .' 16.95 

11C-450 274-N Modulator. Less dyn:' 
moor, Excel. coml. 3.95 

12 V. Command Receiver t1y'nami,lor 
New 10.99 

R -28 t'HHF ARC-5 deceiver. .. 19.50 
Plus All Accessories Needed for Above. 
Conversion dope available on request. 

LM FREQUENCY METER 
Crystal calibrated. 125 -20.000 Kc. Modulated. 

gun°,Ciirated' book. °ISPEL;A °..... $24.50 
Rear Seat Speaker KHs! New! Wired! 

Complete with hardware. $7.49 5"x7" 
0"x0' .....58.99 ......... ..... .. ...... 

SCR -183 12 V. Receiver & Transmitter 
Covers Marine. Aircraft d Ilan, with 
Paner il. WIT!! 2 coils. 2 
tlbn ing 

coil. 
flex cable, 12 V. d1,ipicr. 

Approx. 25 W. out. $12.95 Plus schematic. Only 
Assorted Resistors -Newt 

Tom pi-- tills. American made -not Japanese. 
57.90 

4.29 
.98 
.65 

All Strand Newt 
Arr 

rw 
000 VDC 

S .89 f M FD rA 1.010 VDC 1.89 

2 MFD ,R 000 VDC 1.19 10 

6 
2 

R 
for 

R 600 VDC 
2.29 

New Sigma Relays 
DPDT. Hermetically sealed octal base. No better 

15.46 OHM. Eller) Eller) f9.00 
2 for only 9.00 

5.000 OMM. Polarised. Each 1.95 
3 r7. s.00 

New 7-It. Collapsible Antenna AN -75 flfk $1. 
with hase 

aa 

LL sr77 

T -17 MIKES -good phYS'cal condo $2 fti! 5 
Each pL O 

Kit Hf 1.0b0 
Klt or .10 
Kit of 100 
KR of 50 
Oil -Filled Condensers 

All Items subject to prior sale and NOTE: Mange of price without notice. 25crn 
deposit r 

e 
n 

r 
Ired on A1.1. orders, balance C.O.D. 

M i n i m um order: 112.50. 
SEND FOUI NEW FREE. CAT.AI.00IE! 

CaP,cux,but 
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ELECTRONICS 
2251 W. WASHINGTON BLVD. 

LOS ANGELES 18, CALIFORNIA 

Soldering with no "tools." The carbon rod 
is pulled from center of flashlight cell. 
the current feed wire wrapped around one 
end, and the whole gripped with pliers. 

end or even common wooden pencils. 
There are several methods by which 

this kind of soldering may be per- 
formed, either as a regular matter of 
course or as a strictly emergency 
measure. The worker who intends to 
do heavy resistance soldering regu- 
larly may want a tool such as the 
pistol -grip carbon holder shown in the 
photograph. This tool consists basi- 
cally of a piece of threaded brass pipe 
into which the carbon will slip, with a 
pipe cap having a hole just large 
enough to pass the carbon. The pipe is 
slit on the threaded end with a hack- 
saw, so that screwing the cap on has 
a compressing action to grip the elec- 
trode firmly. 

A handle which may be whittled or 
sawed from boxwood and a strapping 
arrangement to secure the carbon 
holder to it, complete the tool. A 
piece of #6 flexible cable is used for 
connection to the battery. 

Another possibility is that the tool 
bag usually boasts a pair of "vise - 
grip" pliers and these can be used as 
an electrode holder for even the heavi- 
est work. 

For fine work, there is nothing better 
than a common lead pencil. The wood 
insulates the electrode except at the 
very tip, and the heat can easily be 
kept to an entirely safe level for the 
most delicate components. 

In the usual boat -radio installation, 
current for resistance soldering can 
be taken from the power mains to the 
equipment being worked on. In this 
case, it is safest to disconnect the sup- 
ply lines from the equipment to make 
accidental flow of current inside the 
set impossible; although if care is 
used it is often possible to leave the 
cables connected and to ground the 
work to the chassis with a clip -lead, 
and obtain soldering current by con- 
necting the carbon to the "hot" 
power -input terminal. 

Since voltages higher than six are 
too hot, when working on gear having 
higher voltage input, the feedline can 
still be used as a current source if the 
battery end of the cable is tempo- 
rarily connected to only one battery of 
the bank. 

There may be instances where it 
would be difficult to use the equipment 
feedline for the supply of soldering 
current. In this case, a single battery 
may be "borrowed" from the vessel's 

.Y. 

COMPLETELY 

SERVICE... 

COLOR TV 
with only two 

NEW instruments! 

.ki 

_ 

RAINBOW GENERATOR 
Model 150 

Patent Pending 

NEW CIRCUITS incorporated in this instrument 
I greatly simplify the TEST and ALIGNMENT of 

color TV circuits. NEW LINEAR PHASE SWEEP 
produces the COMPLETE PHASE RESPONSE 
CUR VE,a ssu ring greater accuracy w'thfasterolign- 
menf and elimination of color bar drift problems. 

APPLICATIONS 
MASTER PHASE CONTROL test and alignment 
CHROMA DEMODULATOR test and lign- 

ent (either I/O or R- Y /B -Y) QUADRATURE 
TRANSFORMER test and alignment MATRIX 
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 the 
home by picture patterns. 

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 con refeencc, BEAM 
MAGNETS -alignment for best convergence 

DYNAMIC PHASE ADJUSTMENT -vertical and 
horizontal FOCUS -test and adjustment of 
DC and dynamic focus TROUBLESHOOTING 
of alLcircuits affecting convergence LINEARITY 
-test and adjustment of horizontal and vertical 
sweep linearity TROUBLESHOOTING front 
antenna to picture tube by signal tracing. 

INTRONI 
WINSTON ELECTRONICS, INC. 

Dept. 101, 4312 Main Street 

Philadelphia 27, Po. 
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bank or an engine and brought to the 
radio. This is safer than taking the 
work to the battery, because of the 
ever- present danger of gasoline fumes 
or hydrogen below decks, which 
might be ignited by the incandescent 
carbon. 

In addition to using care in handling 
the hot carbon to avoid the danger of 
fire or painful burns, it is also neces- 
sary to be careful not to look too long 
at the hot spot while soldering. If the 
carbon is held so the holder is between 
the contact point and the eyes, there 
will still be sufficient visibility to do 
the work, without the danger of glare - 
blindness. 

Not only does resistance soldering 
insure that radio repairs can easily be 
performed out in the middle of the 
hay- the feature of plenty of heat, 
fast, makes it a very useful adjunct to 
conventional soldering tools on the 
bench in the shop. One of the bat- 
teries of a d.c. power -supply bank can 
be used, or transformers can be 
bought that are made for the job. and 
come with accessories to take care of 
many different kinds of work. 

Don't be all at sea, when it comes 
to seagoing soldering. Use your pencil 
and discover just how easy those sol- 
dering jobs can be. 30- 

MINIATURE EQUALIZER 
By JOHN J. HOWELL, JR. 

URING Mr. Boegli's article in the April 
issue ( "New Deselot nts in l'1 

Equalizers') as a base. I have been able 
to build an equalizer -mall e gh to fit 

a two-inch chassis, three inches 
deep. by using a Mallory 3126) rotary 
switch. 

Wiring has been limited to the pig- 
tails except for the three leads neces- 
sary to connect to the grid, plate, and 
ground. 

The s. of the 78 rpm and 250 
cycle steps is justified for most fans 
because of the widespread use of 1.1' and 
45 rpm records. 

S'seral of my friends have installed 
this unit in their preamplifiers and are 
so pleased that I thought that I would 
pass it along for the benefit of others. 
The circuit diagram of Fig. 1 gives an 
idea of the equalizer's a pactiie- --30- 

Fig. 1. A miniaturized equalizer based 
on Boegli's circuit of April 1953 and using 
a Mallory 3126J rotary selector switch. 
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TSTA11D111G for HIGH FIDELITY! 
J`^ S NO SAVE ' 

RECEIVER 

TUNERS / and 
'PRE -FAB'C RECEIVERS 

AUDIO PRODUCTS CO. 

NOW!... wih MC 

Each Collins Tuner Kit is complete with 
punched chassis, tubes, power transformer, 
power supply corn s, 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 app lice le. 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. 

INIFIPED 
$1525 

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 os schematic 
and instructions. Draws 30 ma. Ship- 
ping weight FMF -3: 21/2 lbs. Dial avail- 
able l<' 53.85. 

IF -6 Amplifler 
6 Tubes. Shipping Wet. 3 lbs. 

$1975 

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 A.F.C., 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 $24" 
Tops in AM superhet performance! A 
3 -gong 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 540 KC 
to 1650 KC at a sensitivity of 5 micro- 
volts. Tubes 6BA6 RF amplifier; 68E6 
converter; 6BA6 IF amplifier and 6AT6 
detector. Draws 30 ma Iris 220 volts. 
Mounts on a chassis plate measuring 
4 "x74e ". Shipping weight 21'2 lbs. 
Dial available at 53.85. 

FM Tuner Kit $55 
with AFC 558.50 

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 all set to operate. 11 tubes: 6J6 RF 

amp, 6AG5 converter, 6C4 oscillator, 68A6 1st IF, 

(21 6AÚ6 2nd and 3rd IF, (2) 6AU6 limiters, 6A15 

discriminator, 6A17 -GT double tuning eye, 5Y3 -GT 

rectifier. Sensitivity 6 to 10 microvolts, less than 

!í of 1% distortion, 20 to 20,000 cycle response 

with 21315 variation. Chassis dimensions: 121/2" 

wide, 8" deep, 7" high. Illustrated manual sup- 

plied. Shipping weight 14 lbs. 

FM /AM Tuner Kit 
with AFC $81.00 

The original 15 tube deluxe FM /AM pre-fob kit 
redesigned on a smaller chassis. The tuner now 
measures 14" wide by 12" deep by 71" high. 
This attractive new front and dial assembly opens 

up new applications where space is at o premium. 
Kit includes everything necessary to put it into 
operation- punched chassis, tubes, weed and 
aligned components, power supply, hardware, etc. 

Kit comprises FMF -3 tuning unit, IF -6 amplifier, 
AM -4 AM tuning unit, magic 
eye assembly and complete 
instructions. All tubes included. 

Shipping weight 19 lbs. 

$7750 

1 le eu,ns Audio brae. C. Ina. RN -10 
P. O Kew See. We.M.ld, N. J. 
tat Wt,Metd 24310 

FM Tuner Kit r FM AM Tuner Kit C FMF -3 Tuning Unit 
- with AFC with AFC with AFC 
IF -6 Amplifier AM -4 Inning Unit 

INAME.. 
. .. 

I ADDKESS.... . ._.. 

CITY 

IAmount 
for Kit S 

I TituAt emeunl enclosed S 

STATE .. 

See weights, odd ,hipping reit S.......- 

Cheek Mane, Order 

WHEN YOU THINK OF TUNERS. THINK OF COLLINS AUDIO PRODUCTS 
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D 
OH4 1 Atlwatrarreiat 

n 
.. 

2 
PRESENTS 

new additions 

the "PACKAGE" 

TOWER 

The "Superiority" 
secret 
is in the 
"magic" 
triangle! 

IIIIII 

III II 

IIIIII 

The answer to your stor- 
age space dreams - re- 
duced freight rates give 
you the edge on com- 
petition! 
PAT. PENDING 

Both towers are self - 
supporting and have 

all the Rohn "Superior 
Design" features that 
make the Rohn line 
truly proved in per- 

formance and nation- 
ally accepted! 

the NO. 6 

TOWER 

Built to fill 75% of your 
requirements - structur- 
ally as sound as the Rohn 
Standard No. 10 Tower - yet costs less! 

These ne y Rohn Towers continue to feature the famous triangular design, 
the self -supporting features and the simplicity of design which gives extra- 
ordinary ruggedness and durability! New, advanced Rohn designing 
utilizes mass production machinery to greatly lower cost - yet actually 
produce a tower structurally sturdier than before! Get full facts today on 
Rohn Towers that are loaded with "Sales Appeal" ... so far advanced in 
design and engineering to be truly years ahead! 

See your authorized Rohn Representative or 
Distributor for catalog sheets and complete de- 
tails. Or ... write, phone or wire .. . 

MANUFACTURING CO. 
DEPT. RTN 116 LIMESTONE BELLEVUE 

PEORIA, ILL. 
"Pioneer designers und manufacturers of res of all kinds 
... soll with assurance and satisfaction coast-to- coast!" 

110V, AC POWER SUPPLY 

FOR ANY 274 -N RECEIVER 

Just plug it into the ,,.o of your 
274 -N RECEIVER :my model. 
Complete kit and black metal 
eas with ALL parts and dia- 
grams. Simple and easy to huild 

1, lfy. Delivers 24 volts plus B voltage. No 
changes to be made. Designed especially 

I..h ßi61 274 -N receiver. Only $8.95. 
Filament trans. for 274M receivers. Pri. 110V, 
60 cy. AC. Sec. 24V e, .6A. An e. 

` 
cellent buy 

at S1.95 ea. 

SPLINED TUNING KNOB 
FOR 274N RECEIVERS 

An esclusive 1) -lt :b< 
factored for us. Fit, n 
aC -454 and other 

This is 
to!obtain item1ly On.1. 89e ,... 

OFFENBACH -REIMUS 
1564 Market Street, San Francisco, Ca!il. 
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RADIO and TELEVISION ELECTRONICS 

® New 
lases al Phase.. 

New Classes Way and 
Evening) Start I st of 

of 
Dec.. Mar.. June. Sept. 

Free Placement Service for Graduates 
For Free Catalog write Dept. RN54 

RCA INSTITUTES. INC. 
A Service of Radio Corporation of America 
350 WEST 4TH ST.. NEW YORK 14. N. Y. 

ENJOY 3 COLOR TELEVISION 
FILTER SCREEN NOW 

Changes dun ere -chaining Slack and wb,te p:ctwes 
mto 

S 

alit, lul color to 
n 

es. Seconds to attach. No tools 
,ed. Helps ellm,nate glare. Order direct. Send SI 

sae tor 
n 

p to 18 ". 51.25 s e 17'. 51.50 
20. 52 s,.e 21 ". $2.50 sm.'. 24' 53 sae 27 ". 

We Pay postage except on C.O.D. orders. Satisfaction 
guaranteed. Inyulr,es from dealers also welcomed. 

lingo Products, Johnstown 19, New York 

POWER SUPPLY 
FOR REFORMING 
ELECTROLYTICS 

By JOSEPH AMOROSE 

pE(AI:SE the technician cannot run to 
the jobber for :1 fresh electrolytic con - 

.I,n-cr every he net for re- 
placement, he is cotmpellcd to keep a 
certain nund.cr of these units in stock. 
'The had feature of this is that such riot- 
de n.er. tend to dry out. 7hty will then 
require reforming." If they are placed 
in service f: ithout reforming. the recti- 
fier tube will overload and often burn 

The prudent technician will. There - 
fore. employ s external means of 
reforming the e Insers before install- 
ing then` in a set. An inexpensive and 
ea -il' made unit for d g this lob 
quickly is shown in Fig. I. It is a d.c. 
1111N VC .ti i,iily which pion i des approxi- 
mately 150 volts 41.e. To reform the 
electrolytic. merely hook it up to the 
output terminals of tlw power supply 
as shown. (:: : Be ure to con- 
nect the c Tenser properly-correct po- 
larity must he observed. 

The c tenser should first be con- 
nected to the Ion soilage (50 volt) ter- 

' als and left there for about 10 
sites. Next, the condenser is ed to 
the next higher terminals ( 100 Null ) 

and left for another 10 minutes. Fi- 
nally it is connected to the top voltage 
terminals (1 50 volt ) for a final 10 
nlisole period. After this the condenser 
is ready for use. 

If the condenser has been shelf - 
stored for a lung period (and draws ex- 
cessive current) the unit sl Id be left 
connected to the voltage divider for 
longer periods -al 15 nlilutes on 
each step of the scale 

The length of time required to reform 
a cutt,lerl.er depends utt the : t of 
leakage present. The average can - 
den.er, huweyer, can usuall he proc- 
essed in al 15 minutes, using only 
5 minute periods on each step of the 
divider. To he absolutely sure, it is ad- 
.isahle to reform all condensers before 
installation. even newly purchased ones 
since the technician cannot know bow 
long the units wire on the jobber's shelf 
before being purchased. 

The power supply diograunnled in Fig. 
I makes the work of rear g quirk, 
easy. and inexpensive. It assurs tbc 
east 'r a g I, long -lasting. .ati -far- 
tory job. If desired. for condensr- of 
higher voltage rating. a little higher 
%oliag.' can IN obi.' d fr the power 
supply by substituting It filter choke of 
a lesser value than that shown in the 
parts list. -30- 

Fig. 1. Schematic of a d.c. power supply 
designed for electrolytic reforming work. 

SECT 

117g4.G Cl 

Rl-i t.1iv oh nr. S w, w 

' 
r, ound ad,. res. 

C1 -40 aid.. 150 v. clec cond. 
C: '20 ald., 150 v. elec. cond. 
CH; IS hy.. 500 ohm filter chat. 
Recio, -100 ma. selenium rectifies 
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Measures 65/4" s 91'a" : 41/2" 

Superior's new SUPER Model 670 -A METER 
A COMBINATION VOLT -OHM MILLIAMMETER PLUS 

CAPACITY REACTANCE INDUCTANCE AND DECIBEL MEASUREMENTS 

SPECIFICATIONS: 
D.C. VOLTS: 0 to 7.5/15/75/150 750 1.500 7.500 Volts 

A.C. VOLTS: 0 to 15/30/150/300 1,500 3,000 Volts 

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 /IS 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 +IB +14 to +38 +34 to +58 

ADDED FEATURE: 

Built -in ISOLATION TRANSFORMER 
reduces possibility of burning out 
meter through misuse. 

The Model 670.A comes 
housed in a rugged. 
crackle- finished steel 
cabinet complete with 
test leads and operat- 
ing instructions. 

40 
8NET 

$ 

Superior's new 
Model TV-11 TUBE TESTER 

SPECIFICATIONS: 
* Tests all tubes including 4, 5, 6, 7, Octal, Lock- to damage a tube by inserting it in the wrong 

Peanut, Bantam, Hearing Aid, Thyratron, socket. 
Miniatures, Sub -Miniatures, Novels, Sub -minars, * Free -moving built -in roll chart provides com- 
Proximity fuse types, etc. plete data for all tubes. * Uses the new self -cleaning Lever Action Switches * Newly designed Line Voltage Control compen- 
for individual element testing. Because all ele- sates for variation of any Line Voltage between 
mente are numbered according to pin -number 105 Volts and 130 Volts. 
in the RMA base numbering system. the user * NOISE TEST: Phono -jack on front panel for plug - 
can instantly identify which element is under ging in either phones or external amplifier will 
test. Tubes having tapped filaments and tubes detect microphonic tubes or noise due to faulty 
with filaments terminating in more than one pin elements and loose internal connections. 
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 -11 does not use any combination 
type sockets. Instead individual sockets are 
used for each type of tube. Thus it is impossible 

The model TV -II operates 
on 105 -130 Volt 60 Cycle. 
A.C. Comes housed in a 

beautiful hand -rubbed oak 
cabinet complete with port- 
able cover. 

EXTRA SERVICE -The Model TV-II may be lator incorporated in this model will detect 
used as an extremely sensitive Condenser leakages even when the frequency is one 
. eakage Checker A relaxation Noe oscil Der minute 

SUPERIOR'S NEW MODEL TV -40 

$ 50 
NET 

C.R.T. TUBE TESTER 
A complete picture tube tester 
for little more than the price 
of a "make- shift" adapter!! 

The 
Mete: 

In the only to-emu-at 
by 

t file h-ntly 
test such tubes: that is,"the use f 
a ..pavot. Instrument which is creasied 
esclusively to test the ever increasing 
number of picture tubes! 

TO USE: 

Simply insert line cord into any 110 

volt A.C. outlet, then attach tester 
socket to tube base (ion Trap need Model TV -40 C.R.T. Tube 
not be on tube). Throw switch up for Tester comes absolutely 
quality test . read direct on complete -nothing else to 

Good -Bad scale. Throw switch down 
buy. Housed in round cor- 
nered, molded bakelite 

NET for all leakage tests. case. Only 

SHIPPED ON APPROVAL 
NO MONEY WITH ORDER -NO C.O.D. 

Tests all magnetically deflected * 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 S megohms. 
Tests for open elements. 

Try any of 131e above 
instruments for IO days be- 
fore you buy. If completely 
satisfied then send down 
payment and pay balance 
as indicated on coupon. 
No Interest or Carry- 
ing Charges Added! If 
not completely satisfied re- 
turn unit to us, no explana- 
tion necessary. 

MOSS ELECTRONIC DISTRIBUTING CO., INC. 
Dept. D -67 3849 Tenth Ave., New York 34, N. Y. 

Please send me the units checked. I agree to pay down payment 
ssithin 10 dais and to pay the mobility balance as shown. It Is 
understood there still he no carrying. interest or any other charges. 
provided I send my monthly payments oben due. It is further under- 
stood that should I fall to make payment when due, the full unpaid City Zone.... State 
balance shall become immediately due and payable. 

Name 

Address 

C Model 670.A ........Total Price S313.40 
87.40 

ithin 10 
days. Balance 13.50 

monthly 
° $Ìd.50 t within 'lit days. Balance 56.00 

monthly 
within 

0 months. 
° Model 

T 
Total P within 10 days. l n 510u 

monthly for 3 months J 
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NOTICE: THE FOLLOWING ITEM 

LEEN ADVERTISED PREVIOUSLY; 
FOR MORE DETAILS ON THEM, SEE 

THE SEPT. ISSUE! 

NEW ITEMS: 
NOTE: The following Items are NEW additions to our 
stock. Each month other new items will be added! If 
there any items that do not appear in this ad but 
have been advertised previously, send us your order 
today! 

WESTON AC AMMETER in portable leather case with 
Test Leads. 21'a ". 0.15 AC & 0.3 AC Scale $5.95 

DC AMMETER HOYT in portable metal ease with Test 
Leads. 4S4 ". Fan, Mirrored Scale 0.1S ADC $4.95 

0.500 MICROAMMETER TRIPLET. Ph" Sq 54.95 

0.5 MA DC Westinghouse. 2' /4" $q $ 95 

D -B METER -10 to Plus 6. G.E., 3 %" Rd $4.95 

COAXIAL CABLE: Price Per Ft.: 100 500 1000 

RG.8, U 51.5 Ohm (Special) 07 .06% .06 
WC -547 95 Ohm -Solid Cond. 05 .041/2 .04 
WC -549 52 Ohm -Solid Cond. .05 .04Sí .04 
WC -550 95 Ohm -Twin Solid Cond .09 .071/4 .07 
RG -34 71 Ohm -145 Ft. Length $15.110 Per Lgth. 

BC -306 Ant. Tuning Unit BC- 375.191 Used: $2.95 
BC- 375.191 Cables se, PL -59.61 or 64 Ea. End. Ea. 2,75 
BC -455 Comm. Rec. -6 to 9.1 MC w Tubes.Used: 7.95 
R -25 ARC -5 Rec.-1.5 to 3 MC. No Tubes Used: 10.95 
R-27, ARC -5 Rec. -6 to 9.1 MC. No Tuben Used: 5.95 
BC -459 Trans. -7 to 9 MC-w, Tubes Used: 9.95 
BC-156 Modulator -w Tubes Used: 1.115 

BC -605 Amplifier -w Tubes Used: 3.95 
BC -709 Amplifier -Used: 82.511 New: 3.95 
BC -347 Amplifier -Used: $1.05 New: 2.95 
BC-212G Amplifier -Used: £1.95 New: 2.97) 

TRANSFORMERS -115 Y.60 CYCLE PRI.: 
600 VCT. 100 MA-6.3 V.5 A.: S V.3 A. $4.95 
650 VCT. 50 MA-6.3 V 2.5 A: 6.3 V /.6 (Rest. 6x51 1.95 
350 VCT 40 MA-6.3 V 2.4 A: 6.3 V /.6 (Rect. 6x5) 1.75 
2500 Vß.015 A: 2.5 V/I.75 A; 6.3 V!.6A. 5.115 

1890 V 12.6 MA Tapped 2.5 V. 2 A. 595 
1100 V,80 MA.; 7.5 VCT,3.25 A. 5.95 

5 Volt CT25 A: 10.000 V. Ins. Open Frame $7.95 
12 Volt -Two separate windings -/ Amp each 5.05 
30 Volt 8 A. Tapped 6 Volt 5.95 
5 V 2 A; 5 V 2 A: 5 V/2 A: & 5 V,6 A. 2.95 

Choke 12.5 Hy 100 MA. $1.95 
Choke 12 Hy 250 MA.. 180 Ohm 4.95 
Choke 15 Hy 165 MA., 125 Ohm 1.115 

Choke 5 Hy/150 MA.. 85 Ohm 1.50 

TS -291, U VOLTOHMMETER -Meter 3" square 1000 
ohms per volt, D'Arsonval Movement -0 /300.600 VDC 
scale and 0.1 Meg. Case size: 314" x 5'a" x 2'a ". 
W, Test Leads PiO 1.56 Test Set- $7,95 
NEW 

H -55'11 HEADSET & BOOM MICROPHONE -Low in, 
pedane. Headset and Boom Carbon Mic. .95 $4 Lightweight. Used -Tested $4 s7 

TS -9 HANDSET w Butterfly Sw. Used. Tested..53.95 
TS13 HANDSET w Sw.. PL -68 & PL-55. Used. 

Tested r.95 
TS -10 HANDSET -Sound Powered -Used, Tested 6.95 
WE -IA HANDSET -Chrome Plated Brass. Used 

Tested 3.95 
Tl7 CARBON HIC.- w /PL -68 -Used. Tested 6.95 

T -30 THROAT MICS. -Used, "As is " -5 for 1.00 

BC -669- CONTROL BOX RM2I -With CD -513 Cord, 
Handset Holder. Volume Control. Sw., etc. New 54.:15 
Handset Plug for Control Box: 75e. CD515 Cord for 
use from BC -669 to PE110: $2.95. 

TG10 KEYER -Used, 
Tested $19.:'3 

TG -34 NEVER- 
New: $222.05 
Used: $14.95 

BC -791 RECORDER- 
New:£7.95- Used:£4.95 

PRACTICE TAPES -2. It II or 12 £1.25 Ea. 

BLOWERS: 
115 V/60 100 CFM- Single, - IC939 £ 8.95 
115 V 60 100 CFM -Dual, #Cä80 13.9 , 5 
115 V.60 108 CFM -Pancake #2C067 14.5'! 
115 V/60 140 CFM -Single Flange - IC807 13.0.5 
115 V,60 275 CFM -Dual Flange «20069. 21.95 
6 VDC 100 CFM -Single. #6100 7.50 
6 VDC 150 CFM -Flange. #6150 9.95 
24 VDC 10 CFM- Min. -Single #2410 5,95 
24 VDC 20 CFM -Min. -Dual #2420 7.95 

ANTENNA EQUIPMENT: 
£5.95 MP-22 Mast Base... £2.95 MP.48 Mast Base- 46.95 

MP -37 Mast Base 8,95 
MP -132 Most Base.. 3.95 MS- 54.55.56 Moot 
MP -S -33 Mast Base. 5.95 Sects. -54 ea. 

Mast Sections- MS -49- 50.51.52 -53 '. "e ras 
Sound Powered Head & Chest Set -Used, Tested.£3.95 
Field Telephone Wire -3 Cond., 125 Ft. 1.09 

COAXIAL CABLE & CONNECTORS 
CD-1071 CORD -With PL -259 Plugs each end. Re- 

movable Vinylite covering over Plugs. 50 ohm coax 
2 Ft. long. Prices: 5110 Each -Or in Lots of 10 @ 
Sut Each. 

PL259 -Plop ea- end & 32 "- RG- 54/11 -58 ohm. -5111 

UG21 /U -Plug ea. end & 32 "- RG- II /U -75 ohm.50 
ÚG22 /U -with 4" Coaxial Cable Sn 

RG8; U (SPECIAL) 51.5 ohm. Same size as RG8 /U. 
Prices'. I to 100 ft @ he per ft. -100 to 500 ft. @ 
71o, f per ft. -500 to 1000 ft. 0, 7t per ft.-1000 It. 
Rolls (or more) a1 I;%e per ft. 

RG -34, U -71 ohm. 145 ft. length $15.00 

PE -101 DYNAMOTOR- 
6 or 12 Volt. (Reprints of original CO conversion ion- 
rtes -Oct. and Dec.. '52 issues -furnished.) This is 
the Dynamotor the Hams have been talking about' Eas- 
ily adapted to supply 625 V. @ 150 MA. and 325 V. 
125 MA. @ 12 Volts -or 300 V. 90 MA. and $4.95 160 V. 110 MA. (m 6 Volts NEW: sY 

POWER SUPPLY NEW ITEM 24 VDC -3 Amp out- 
put: 115 Volt 50 cycle 

put. Completely filtered with 0.75 VDC Output me 
ter & two Tongar Bulbs -Used, Tested +12.07, 

GEARED HEAD MOTOR -110 Volt 60 cycle. 24 RPM. 
I 10O HP. Right Angle Drive -Size: 71i2" x 4" x 4 ", 
Shaft size: 3/16" x ". NEW £'1'15 

GEARED HEAD MOTOR -110 Volt 60 cycle -I.9 RPM. 
Size: 2W' 5 2W' x 2' 2 ". Torque: 75 oz. in. 

NEW: ...................£.L95 
BD -77C DYN. ARMATUI:E Only. NEW 7.95 

Address Dept. RN Minimum Order 55.00 
Prices F.O.B., Lima, Ohio 25°° Deposit on 

C.O.D. Orders 

FAIR RADIO SALES OHIOT. 

It's P.A.R.T.S. for PARTS! T. '^ ASS TUNEABLE RECEIVER 
1, '' Bmde c" nser..i l... '' 

dyne. 515 -525 MCU I. i.. ,, 

, condition. Complete $1(1.95 
with U tubes 

MN -26C RADIO COMPASS 

d d)nanit, r.. MANUAL 
NEW W 

tubes 
SnIdeal 

f 
marine. 

an "16Big reduction $ 

PE-103 POWER SUPPLY PLUGS: A scarce I ten. 
EACH 50e 3 FOR 51.19 

DEALERS! JOBBERS! 
Over 1.000.000 CARRON BRUSHES In stock! For 
dynamotors. generators, starters. etc. 
Huge quantities of SPARE PARTS for ARC -1. 
ARC -3, ART -13, SCR.274N and other military 
r minment. 
WRITE FOR YOUR REQUI & PRICES! 

All shpmts. F.O.B. Burbank, Cal. 20% deposit r 
:ulre,l. VISIT OUR NEW QUARTERS! Ask for Flu i 

!.IST giving VT 4 comm. equivalent tube num.' 

P- A- R -T -S. INC. 
2005 Empire Ave., Burbank. Calif. 

PHONES: Victoria 9.2834 TNornwall 2 -534" 
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r 
FACTORY REPAIRS 

ON ALL MAKES AND TYPES OF 

TEST EQUIPMENT 
5,00 - 
w, er'',ntPert n. 

Write 1 for NEW FREE Catalogue 

GENERAL ELECTRONIC DIST. CO. I 
im 100 PARK PLACE, NEW YORK 7, N. Y. -sJ 

TELEVISION 
PREPARE FOR A GOOD JOB! 

BROADCAST ENGINEER 
COMMERCIAL OPERATOR (CODE) 

RA 1410 SERVICING 

Television Servicing 
(Approved for Veterans) 

SENS) FOIL FREE LITERATURE 
BALTIMORE TECHNICAL INSTITUTE 
1-1127i Et TAW 1'LAt'1:, BAIN'. 17. )11). 

Square -Wave Generator 
(Continued from page 51) 

presentation on the scope screen. For 
all practical purposes, we can assume 
that the composition of a square wave 
includes its fundamental and its 
eleventh harmonic. Thus, if you apply 
a 100 kc. square wave to the vertical 
amplifier of your scope and it looks 
good, you can assume a 1 mc. bandpass 
for the scope amplifiers. The same 
visual check can be made with a 30 
cps square -wave input to check the 
low frequency response. See Fig. 4 for 
distortion patterns and their causes. 

If you wish to check the pulse re- 
sponse of your scope amplifiers more 
accurately, you may wish to try the 
following procedure. Adjust the sweep 
length to 4 inches or a suitable length 
on a graduated screen. Calibrate the 
speed of the sweep by applying an ac- 
curate 200 kc. sine -wave signal to the 
vertical amplifier. Adjust the sweep 
frequency control on the scope until 
two complete sine waves appear. The 
speed of the sweep will then be 10 
microseconds for 4 inches of deflection 
or 5 microseconds for 2 inches, etc. 
derived from t = 1/f where t = time 
in microseconds and f = frequency in 
megacycles. Since the rise time of 
square waves produced by the genera- 
tor is known to be .05 microsecond, if 
we apply the output of the generator 
to the vertical deflection amplifier at 
a frequency of about 50 kc. and ob- 
serve the angle of the rise or fall time, 
we can then convert this angle into 
time by determining what part of 4 
inches is included in the angle. This 
angle on the scope screen is the evi- 
dent rise time which will become 
longer as the square -wave frequency 
increases beyond the capabilities of the 
scope amplifier response. By applying 
the formula: t. _ (tr24p2)V2 we can 
calculate the pulse response of the 
scope amplifier, tp = rise time of the 
pulse applied; t,,= evident rise time 
on the scope screen, and t. = pulse re- 
sponse or rise time of the scope ampli- 
fier in microseconds. Once we have 
found t. we can again apply the for- 
mula f = .4 /t. to find the response (in 
megacycles) of the scope amplifier. 

At frequencies between 20 cps and 
500 cps distortion to the square wave 
will result if the output is ter- 
minated in a resistance lower than 
300,000 ohms at 20 cps. This can be 
avoided by direct coupling to the center 
arm of the output potentiometer if ap- 
proximately 2 volts d.c. can be toler- 
ated. To block this d.c. voltage, C,0 is 
used. To guide you in the choice of 
this condenser, the following formu- 
la can be applied: C = 6 X 10 ° /Rf 
where C = the condenser value in mi- 
crofarads, R= resistance of the termi- 
nation in ohms, and f = lowest square - 
wave frequency being used in cps. 

Build this square -wave generator 
and you will be more than repaid for 
the time and expense involved by the 
increased convenience it affords. --1X- 
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International Short -Wave 
(Continued front page 70) 

still good level to North America 2030 -2130. 2200 -2300. 
(Young, N. Y.; De Mann, Minn., others) Second half -hour 
of each week -day session is English, Sundays is all -Danish. 
(Stanley, Conn.) 

Dominican Republic -HI2L, 5.053, noted in Spanish with 
music to 2400 closedown. (Reidler, Pa.) 

Ecuador -"Radio Cosmopolita," Ambato, is on the air 
0630 -1730, 2000 -2300, according to verification letter in 
English; channel is 6.192, call is HC5PT6. (WRH) HC4FF, 
"La Voz Esmeraldas," has been heard in Norway on new 
6.275 at 2100 -2200. (Radio Sweden) 

Falkland Islands -WRH says Port Stanley operates on 
600 kc., 1500 kc., 6.125 at 1730 -2100 Mon., Wed., Fri.; Sat. 
1700 -1900, Sun. 1645 -2100. 

Fiji Islands -ZJV call has been altered to VRH, 2 kw., 
930 kc., and VRH4, 500 watts, 3.890. scheduled Sat. 1500- 
0500 Sun.; weekdays 1330 -1700. 1900 -2100, 2300 -0530 (Sat. 
to 0600) ; programs now originate from new studios at 
Broadcasting House, Suva; the Fijian Broadcasting Com- 
mission has replaced former operators (Amalgamated 
Wireless Australasian. Ltd., and Fiji Broadcasting Co.) 
(Radio Australia; Cushen. N. Z., others) Heard with pop- 
ular dance music 0100, good level in N. Z. (Hardwick) 

Frunce- Paris, 6.045, noted in English for British Isles 
1500 -1600. (Saylor, Va.) Should be parallel over 11.700. 
The 11.700 channel is good level in Oregon 1830 -2000. news 
in French 1945. (Koch) The English at 1500 -1600 has been 
heard some days also on 9.620A.. (Schemer, N. J.) Paris - 
Inter, 6.200, heard 1700 -1800, strong signal most days; 
French..(Butcher, Mass.) Paris noted over 5.955 at 1620 in 
Spanish to close 1645, good level in New York City. 
(Morgan) 

French Equatorial Africa-Radio Bra.rin ille, 11.070, 
good in English 1550 -1602 closedown. (Deurin Alberta.) 

:0 -- --- - ..a wir 
1 "These RRco. Selenium Rectifiers 

seem to last forever! 

That's why I always use 

them for replacements.* 

That's right! More and more servicemen are choosing RRco. 
Rectifiers because they find these sturdy little components 
are "Really Reliable "... for dependable performance and 
amazingly long life. Millions are in service, both as original 
equipment and as replacements. We also manufacture 
Germanium Diodes and Transistors. 

See Howard W. Sam's Photofact Folders 
listing RRco. rectifier replacements. 

Write us for the name of our nearest jobber. 

Semi - Conductor Division 

RADIO RECEPTOR COMPANY, INC. 
In Radio and Electronics Since 1922 

SALES DEPARTMENT: 251 WEST 19th STREET, NEW YORK 11 

TELEPHONE: WAtkins 4.3633, FACTORIES IN BROOKLYN, N.Y. 

October, 1954 

Really 

Reliable 

eve E M C instruments 

increase your testing ability 

EMC 
model 

107 
VTVM 

Directly measures ca- 

pacity, resistance and 
complex waveforms peak to peak. 

This new multi- function meter contains an exclusive combination 
of features never before offered for less than $100. Expanded scale 

meter cannot burn out ... measures capacity from 50 MMFD to 
5000 MFD ... Inductance from 1.4 henries to 140,000 henries in 4 

ranges ... uses an electronic balanced push -pull circuit and peak 
to peak rectification ... 1% multipliers for voltage capacity 

and resistance measurements ... has zero center position for FM 

discriminator alignment. 
Measures directly in 6 ranges -all peak to peak voltages of complex 

waveforms ... between .2 volt and 2800 volts -RMS values of 
sine wave voltages ... between .1 volt and 1000 volts - 

capacity of condensers between 50 MMFD to 5000 MFD -resistance 
from .2 ohms to 1000 megohms. 

model 107 48 50 
complete with leads 

kit form $34.60 
ACCESSORY PROBES AVAILABLE 

EMC 
model 206 

mutual conductance tube tester 
Extremely accurate results 
with new ease of operation. 

Lever -type switches assure complete 
and extremely accurate testing 

of all present and future tube types regardless of element locatioi. 
Mutual conductance checked on calibrated micromho scale and 

"rejectgood" scale ... tubes checked for gas content ... 5 element 
tubes checked as pentodes ... all loctal, octal, miniature and 

subminiature tubes checked for both shorts and opens ... sufficiett 
plate current to check emission and mutual conductance ... tests 
all tubes from .75 volts to 117 filament volts ... checks for radio 
frequency and other noise ... tests all cold cathode, magic eye, 

voltage regulators and ballast resistors ... plus individual sectiors 
of multipurpose tubes ... individual tube sockets eliminate 

prong damage ... instrument fuse replaced from panel front ... 
handy built-in roll chart makes accurate testing easy. 

model 206 
(hand rubbed oak carrying case)$ 835 

MODEL 206C (sloping counter case) $79.50 
MODEL CTA (picture tube adaptor) $9.95 

SAVE MORE...SERV ICE BETTER...with EMC precision test equipment. 

New EMC catalog of precision test equipment available ... write 
Dept. RN -10 today! 

E ELECTRONIC 

MEASUREMENTS 

CORPORATION 
2130 LAFAYETTE STREET NEW YORK 12, N. Y. 

EXPORT DEPT.- 136 LIBERTY ST. N. Y. 6. N. Y. 
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select 

RCP... 
for best 

test 

performance 

Unequalled Performance and Appearance 
Achieved with New RCP Design. 

Universal MULTITESTER -MODEL 480 
Only $14.85 Net 

Based on the world famous RCP model 
447 Multitester. the model 480 sets an 
all -time high in value for an economi- 
cal, rugged, universal tester that is a 
must for every laboratory. shop and 
servieeman's kit. 
3" meter SOO microampere D'Arsonval 
movement gives 1.000 ohms per volt 
sensitivity. Battery for ohmmeter readi- 
ly removable -no soldering necessary. 
Flush molded in jacks. 
Only because of enormous production 
is this unusually low price possible. 
Here is a better, yet lower cost. instru- 
ment than any similar unit on the 
market. 

modern 

designs 

to 

maintain 

modern 

circuits 

Tube Tester Meets All Today's Needs. Plus 
Tomorrow's Color Television. 

PORTABLE TUBE TESTER -MODEL 321P 
Only $51.95 Net 

(:r ' ,te.1 *,' i tog perform: r hail( into a compact 
instrument. Teets all tubes in current radio and tele- 

well color TV receivers: 
cheeks riransIl tuna. hearing aids, ballasts. gaseous 
rectifiers. :uLt tuning indict s. 

A stream -line approach to the tube test charts gives 
simple l on and speedy otters lli anti permits easy. rapid 

dit inn of n tube test data. Data is also given on 
current. t color T ' tubes. 
Checks CR picture tubes both black and white and 
tulnr with ('R adapter cahle Iavailable Ali slight addl. 
tionnl cost I . eln.k and white pier are tubes can 
readily he reactivated with this tester. 
An udl compact. lightweight instrument for 
bench and on -the -job use. Solid oak carrying ease 
with slip -hinge rover. 

See your local pares distributor or WRITE RN -10 FOR LATEST RCP CATALOG 

RADIO CITY PRODUCTS COMPANY 
EASTON. PENNSYLVANIA 

EASY TO LEARN CODE 
It le ow to (ern or /nera.e .peed 
with an Inatructograph Code Teacher 
Affords the quickest and moat pram. 
tiral method yet developed. For be- 
ginners or advanced students. Avail.. bl tapes from beginner's alphabet 
to typical messages on all subjects. 
Speed range S u, e0 wrw. Always 
ready-no ogRU. 

ENDORSED BY THOUSANDS( 
The Instructograph Code Teacher let. 

Irally 
takes the place of an operator. 

nstructor and enables nyon to 

learn and master code without fur. 
thee assistance. Thousands of successful operator. have 

red the rode" wt. the Insrsetsgraph System. 
wirer" *.achy for convenient rental and purrha.e plans. 

INSTRUCTOGRAPN COMPANY 
1711 SHERIDAN ROAD, CHICAGO 10, ILLINOIS 
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BUY DIRECT 
MANUFACTURER TO DEALER 

ANTENNAS-INSTALLATION 
HARDWARE AND ACCESSORIES 

WRITE FOR CATALOG 

54s 

wee a ine. 

P. O. BOX 68A 
McHENRY, ILL. 

Noted 1430 -1500 with French lesson 
for English- speaking listeners. (Col- 
lins, Iowa) 

Germany-RIAS. 6.005, Berlin has 
best signal in Mass. around 1800 -2000. 
(Butcher) Radio Stanza (Liberation 
Radio Munich). 3.99, good level with 
call 0200, talks by man and woman in 
Russian dialects. (Pearce, England) 
AFN, Frankfurt, is heard well from 
0900 in Ireland on its new channel of 
3.188. (Cody) And in Britain. (Patrick, 
Pearce , England) By now, Cologne 
should have returned to 5.980 from 
6.075. parallel 7.290, for North Ameri- 
can beam 2030 -2330. (Niblack, Ind.) 
Has tested on 9.735 and wants reports. 
(ISWC, England ) Sudlcestjunk, Baden - 
Baden, now radiates on 7.265 instead 
of former 7.320. IISWC, England, 
WRH, Radio Sweden, others) Neto 
station is located near Bad Durnheim 
in Black Forest area. (Pearce) 

Gilbert Islands - New is Tarawa, 
6.050, radiating Sat. only 2100 -2130 in 
Gilbertese; transmissions will be ex- 
tended later. (Radio Australia, others) 
Power unknown. (N.Z. DX Times) 

Guam - Received verification from 
RCA Communications. Inc., Box 577, 
Agana, Guam, for report on KUJ39, 
9.490; is a point -to -point channel us- 
ing RCA type "P" transmitter, 1 kw., 
fed into a 730 -foot rhombic antenna 
directed on San Francisco. (Morgan, 
Calif.) 

Guatemala- TGNA, 5.952A, is again 
in use (replacing TGNC, 11,850) paral- 
lel with TGNB, 9.668, with English 
2200 -2345 sign -off. (Ferguson, N. C.; 
Niblack, Ind., others) The official gov- 
ernment radio in Guatemala City more 
recently has been noted on 6.357A an- 
nouncing "Radio Nacional de Guate- 
mala," best around 2200. (Dexter, 
Iowa, others) TGWA, 9.760, noted 
opening with National Anthem sung 
by group and with full station an- 
nouncements 0728 -0730. ( Ferguson, 
N. C.) This one also now uses call of 
"Radio Nacional de Guatemala" in- 
stead of former "La Voz de Guate- 
mala." Sjoberg, Sweden, reports 
TGTA, Radio Bolivar, 6.334A, heard 
2110 -2235. 

Haiti -Radio Commerce, 6.091, is 
very good from 1830 onwards in 
French. (Butcher, Mass.) New is the 
English session Sun. at 1700 over the 
9.485 outlet; native music and talks 
about the country of Haiti are fea- 
tures; strong signal; at 1730 goes into 
French. (Euerle, Conn.; Jones, Pa., 
others) 

Holland-Hilversum, 6.025, noted 
2130 -2210 with English for North 
America, S5 -7, in clear. (Butcher, 
Mass.) On 9.590 at 1725 ending Eng- 
lish, heavy QRM. ( Foster, Ill.) Good 
in this beam 1645 -1725 over 11.73. 
(Brooks, Kans.; Bishop, Ohio, others) 

Honduras - HRN, 5.885A, noted 
QRK3 -4 at 2000 - 2100. Sjoberg, 
Sweden) 

Hong -Kong - ZBW3, 9.525, noted 
0600 with BBC news relay; heard as 
early as 0430 some days, fair to weak 
signal. (Saylor, Va.; Sanderson, Aus- 
tralia) 
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gives you the most 
TECHNICALLY 

PERFECTED 
TV ARRAY 

in the entire wo i 

THE NEW 
VHF 

SUPER PERFORMANCE 

ON VHF - EXCELLENT 

PERFORMANCE ON UHF 

"CONICAL -V- BEAM" DIPOLES 

FOR BEST AND MOST UNIFORM 

MATCH TO 300 OR 200 OHM 

LINE ACROSS ENTIRE BAND 

FULLY PRE -ASSEMBLED - 
INSTALLS QUICKLY AND 

PERMANENTLY 

NO PHASING (PHASE SHIFT) 

TRANSFORMERS ATTACH 300 

OHM LINE OR 200 OHM 

LOW LOSS LINE 

ALL ALUMINUM CONSTRUCTION 

LIGHTWEIGHT - DURABLE 

NO RIVETS TO WORK LOOSE 

AND BECOME NOISY! 

LIST PRICES: 

Model 201 (Single Boy) $4650 

Model 202 (2 Bays Stocked) $57D0 

Model 204 (4 Bays Stocked) $12400 

- designed to obsolete all 

existing TV arrays, provides maximum 

gain, maximum F/B ratio, minimum 

spurious lobes, no phase shift 
- best for B &W or Color TV 

NF 

The best S W, R, S 'N /R and H -E plane pattern TV Array ever de- 
vised. Utilizes the Patented "Conical -V- Beam" theory to perfection. 
"Conical -V- Beam" dipoles provide true broad -band characteristics 
with maximum gain and signal to noise ratio with NO PHASE SHIFT. 
New transmission line and spline back provide the perfect pattern 
on all channels. If you've tried the rest - Now! Try the best! 

"CONICAL -V- BEAMS" 
ASBURY PARK 7 
NEW JERSEY 

"'Conical -V- Beams" are produced under U. S. Patent No. 23,346, Canadian Patent No. 500,436 and 
British Patent No. 691,485 - other patents pending. Sold only through authorized distributors. 
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THE FAMOUS 

THE FINEST MINIATURE I.F.TRANSFORMER 
EVER MANUFACTURED! 

ONLY 2',"HIGH BY '." SQUARE 

The Miller K -Trait I.F. Transformers are available for the 
following frequencies: 262 KC, 455 KC, 1500 KC, 4.5 MC 
and 10.7 MC. 

4.5 MC transformers are for use in television receivers 
having an intercarrier sound channel. 10.7 MC transformers 
1ù1d their main application in FM receivers and tuners. 

All transformers are shell core permeability tuned, thus 
providing a magnetic shielding of the windings and reducing 
the influence of the aluminum can. Stable silver mica fixed 
capacitors are enclosed in the low -loss terminal base. 

CAT. NO. Frequency Use NET PRICE 

12-H1 262 KC 
12-H2 262 KC 
12-H6 262 KC 

Input Transformer 
Output Transformer 
Output Transformer diode filter 

1.50 
1.50 
1.59 

12-C1 455 KC 
12-C2 455 KC 
12-C6 455 KC 

Input Transformer 
Ou Transformer 
Output Transformer diode filter 

1.32 
1.32 
1.41 

12-C7 455 KC 
12-C8 455 KC 
12-C9 455 KC 
12-C10 455 KC 

Input Transformer for Battery Radios 
Output Transformer for Battery Radios 
Input Transformer for AC -DC Radios 
Output Transformer for AC -DC Radios 

1.32 
1.32 
1.32 
1.32 

13-WI 1500 KC Input Transformer 
13 -W2 1500 KC Output Transformer 

1.44 
1.44 

13-PCI 455 KC 
13-PC2 455 KC 

Input I.F. Transformer For Printed Circuits 1.44 
Output I.F. Transformer For Printed Circuits 1.44 

6203 4.5 MC 
6204 4.5 MC 
6205 4.5 MC 

Input or Interstage Transformer 
Discriminator Transformer 
Ratio Detector Transformer 

1.65 
1.98 
1.98 

1463 10.7 MC 
1464 10.7 MC 
1465 10.7 MC 

Input or Interstage Transformer 
Discriminator Transformer 
Ratio Detector Transformer 

1.65 
1.98 
1.98 

SUB -MINIATURE K -TRAN - Only 1/2" Square by 1 t/2" High 
10.01 455 KC Input Transformer 
10 -C2 455 KC Output Transformer 

1.50 
1.50 

(Available through your local distributor.) 
*Manufactured under "K -TRAN" patents of Automatic Mfg. Co. *K -TRAN is registered trademark. 

J . W . M I L L E R C O M P A N Y 
5917 South Main Street Los Angeles 3. California 

Canadian Representative: Atlas Rodio Corporation, Ltd. 360 King Street, W. Toronto 28, Canada 

Have You Seen 
POPULAR. ELECTRONICS? 

It's Terrific 
Now on Sale at your favorite Newsdealer 

PLUG IN AM TUNERS 

4 Tubes - Loopstick Ant. 
nigh Sensitivity 

Can be 
co 

nnected to any amplifier in twenty minutes 
Balanced heaters no carrier hum takes its power 

from amplifier 
Tubes - 2.65116, 1.68E6, I6ALS 
Include 25% deposit with C.O.D. orders 
Complete with fittings, hardware cable and 

instructions - 528.50 

KUHN ELECTRONICS 
20 Glenwood Ave. Cincinnati 17, Ohio 

write for literature 

123 

URGENT! URGENT! 

ELECTRONIC TUBES 
We Pay Spot Cash for: 

RADIO. TV -all types 
State types, condition 

of merchandise, quantifies and price. 

COLUMBIA ELECTRONICS CORP. 
115 Liberty Street, N Y. C. 

Hungary -Radio Budapest, 11.910, is 
strong 1505 with news. (Catch, Eng- 
land) And on 9.833 with English 1930- 
2000. (Middleton, Ohio) 

India -Heard opening to West In- 
dies 1830 on 9.755; has news 1930. 
(Sutton, Ohio) 

Indo- Chita -Radio France -Asie, Sai- 
gon, now uses 11.830 for English 2030 
but is difficult to log due to Radio 
New Zealand, same channel. (Radio 
Australia) Heard opening on 15.320 
in English 0345. (Hardwick, N.Z.) 
Heard on 7.23 at 0533 with Vietna- 
mese- Chinese music, fair level. (Mor- 
gan, N. Y.) "Voice of Vietnam," Sai- 
gon, noted moved from 7.287 to 7.26, 
heard after Tokyo's Home Service 
closes on 7.257 at 0500; weak to fair 
level; French news 0815. Balbi, Calif.) 

Iran -Radio Teheran, EPB, 15.100, 
heard some days as early as 1230 with 
native music; French 1500; English 
news 1515, closing 1530A. (Sutton, 
Ohio, others) 

Iraq -Radio Baghdad, 11.702A, noted 
2315 with Arabic program of music 
and news. (Sanderson, Australia) 
Noted on new 3.295A channel 1415- 
1500 closedown with English, plays 
National Anthem at close. (Pearce, 
England) Also heard parallel over 
11.702A then, good level in N. Z. 
(Hardwick) 

Israel -The new 50 kw. transmitter 
is RCA -made used with a single rhom- 
bic antenna beamed on Central Eu- 
rope; the former 7.5 kw. transmitter at 
Tel Aviv is now used as a standby. By 
now should be on winter schedule. 
( Scheiner, N.J. ) Improved signals noted 
with "Voice of Zion" session in English 
1600 -1645 closedown on 9.008A. (Klap- 
holz, Ohio, others) 

Italy -Rome, 9.780, noted 2030 -2045 
in Italian. (Machajewski, N. Y.) Noted 
with news 2130 -2150 sign -off on 9.780, 
9.575A, excellent level. (Kelting, N.Y.) 
Heard on 6.210 at 1730 -1800. RAI, 
6.240, Milan, noted 1730 -1815 with 
Home service, music, all -Italian; poor 
level, slight CWQRM. (Butcher, Mass.) 
Excellent on 9.575A in English to 
North America 1920 -1935, then in 
French. (Salovey, N. Y., others) 

Japan -JOA6, 15.135, Tokyo, noted 
0205 -0300, strong, clear in English and 
Japanese to Hawaii. ( Machajewski, 
N. Y.) Excellent on this channel 
0000 -0100. (Frederick, Washington 
State) Noted over 11.705 at 0700 -0730 
with music, news. (Frazier, Texas) 
The commercial stations JOZ, 3.925, 
fair, 0400 -0600, JOZ2, 6.05 (moved 
from 6.095), in parallel, good. JKI2, 
9.655, JKJ, 7.285, have 5 minutes of 
English news before signing off 0500 
(not Sun.); this is Home Service. (Bal- 
bi, Calif.) 

Kenya Colony- Nairobi, 4.885, noted 
1200 with BBC news relay, 1315 with 
local news and weather forecast for 
East Africa; 1325 bulletin of South 
African news. (Catch, England) Heard 
closing 1500 with "God Save the 
Queen." (Pearce, England) 

Kuwait -Radio Kuwait, 5.000, has 
been heard in Britain to closedown 
1600. (ISWL, England) 
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you 
n Qu y 

be doing 
interesting 

profitable 
like ,¡ 

A fascinating field! A great future! A good job or 
independence in a business of your own! TV is grow- 
ing by leaps and bounds -1227 new communities, 
1845 new stations have been given the "go- ahead ". 
Trained men are worth their weight in gold! 

MODERN TRAINING BY COYNE 
RIGHT IN YOUR OWN HOME 

Here is modern, up-to -the- minute Home Training 
in Television and Radio designed to meet the stand- 
ards that have made the Coyne School famous for 
many years. You get personal supervision by mem- 
bers of Coyne instruction staff -men who know 
TELEVISION AND RADIO AND KNOW HOW 

B. W. COOKE, President 
A TECHNICAL TRADE INSTITUTE 
CHARTERED NOT FOR PROFIT 

Established 1899 
500 S. Paulina Dept.74HR5, Chicago 12, 

TELEVISION * RADIO * ELECTRICITY * REFRIGERATION * ELECTRONICS 

CCE 
YOU CAN ALSO TRAINFO 

.RA °'ELEC 

TO TEACH IT -men who have helped train thou- 
sands of men and young men, Service men and 
Veterans. 

LEARN TO EARN IN SPARE TIME 
COYNE offers a most practical, down -to -earth Home 
Television Training. Simple, easy to follow step -by- 
step instructions, fully illustrated. So practical, you 
can quickly be earning money in Television and 
Radio and keep your present job while training. 

Let us show you that this is not only the newest, 
most up -to- the - minute Training in Television - 
Radio-Electronics -but also it costs you much less 
than you'd expect to pay. Send coupon today for 
details including Easy Payment Plan. 

IB. W. COOKE, President 
COYNE SCHOOL 
300 S. Paulina St., Chicago 12 
Dept. 7.111 H5 

Send details of your offer on training checked 
below. This does not obligate me and no salesman 
will call. I am interested in: 

Television -Radio Home Training 
Electricity in Coyne Shops 
Television -Radio in Coyne Shops 

October, 1954 

EAT SHOP 

A oFCOYNE T CHICAG 

Coyne, of course, also offers practical 
resident training in the Coyne Training 
Shops here in Chicago in the fields of 
TELEVISION -RADIO and ELECTRI- 
CITY. If you prefer to get information 
about our resident courses in either or 
both of these fields, then check on the 
coupon accordingly and mail it to us. 
Our fully illustrated 48 page Guide 
To Careers in Television -Radio and 
Electricity and complete details 
about our resident training will be 
sent you by return mail. No cost or 
obligation to you, of course, and no 
salesman will call on you. 

Name 

Address .. 

City State 

MAIL COUPON FOR 
INFORMATION 

Fill in and mail coupon TODAY. 
Paste it on a postcard if you 
wish. Complete details will 
come by return mail. No cost 
-no obligation and no 
salesman will call. 
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After They 

Tried 
is HE ON'-' 

FLYBACK 

IS 
TESTER USED 

SERVICE MEN 
AT; 

B 
IONN WAN AMAKER 

SUNSET 
APPLIANCES 

WINSTON 
APPLIANCES 

AND MANY 

The Wne 

With other 
flyback tester., 

you can. be 
only 50% of the tinte 

AMAZING NEW 

ELFTEST 
INSTRUMENT CORP. 

FLYBACK TESTER 
IS 100% ACCURATE 

A great new step 
forward in elec- 
tronic testing! 
Now for the first 
time, a flyback 
tester that tests 
GOOD flybacks 
as well as bad! 

1 

Ort 

..°... r... .. .r,: ..- 
to r:... 

+.. ,,,....y,,, ,,... 
-: ;s . -,. `M. r' " :,.r.,°,:, ...y,yw . 

, 

6 BIG REASONS 

WHY TELETEST IS BEST 

Shows a xrnyh 
shorted Nur, 

1.It's reliable...previous testers often gave bad 
readings on a good flyback transformer. Now 
Teletest indicates a transformer's exact condi- 
tion: good or bad. 2. Checks continuity AND 

yokes, width coils, and linearity coils for 
r, d turns, inrl a j,,g a single shorted turn. 

3. becks flyback under full operating voltage 
, ithoul danger of shock. On previous testers. 
shorts at operating voltage might not show at 
100V. 4. Needs no reference flyback...other test- 
ers need a known good reference flyback of the 
exact type as the one being tested. S. Tests 
color flybacks without a reference unit...other 
testers need an expensive color flyback as a ref- 
erence. 6. No calibration adjustment required. 

$4495 

TELETES 
INSTRUMENT CORP. 

31 -01 Linden Place 
Flushing, New York 

r it today at your .lubber" 

Have You Seen 

POPULAR. ELECTRONICS? 
It's NEW 

Get it TODAY. . . at your favorite Newsdealer 

$2.95 EACH OR 2 FOR $5.00! 
Genuine Telephone Company Upright 
Telephones, complete with cords, in 
tested and guaranteed condition with 
50 ft. of wire, inter- communication 
instructions. Complete line of tele- 
phones and parts, dial, magneto, in- 
tercommunication, etc. Write for free 
list. All shipments F.O.B. 
TELEPHONE ENGINEERING CO. 

Dept. 10C4 Simpson, Pa. 
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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., I.I.C. 3, N.Y. 

Malaya- BFEBS, 11.820, Singapore, 
noted 0800 with BBC news relay from 
London, good level in N. C. (Fergu- 
son) Heard on 7.120 with BBC news 
relay 0600. (Morgan, N. Y.) 

Monaco -Radio Monte Carlo is still 
on measured 7.349 although overseas 
sources reported it had moved lower; 
checked 1745. (Ferguson, N. C.; 
I't'arce, England) 

Moauntbique- CR7BU, 4.916A, Lou - 
renco Marques, noted 1605 -1655 in 
English, then closed with "A Portu- 
guesa"; this was on a Sat.; other days 
closes one hour earlier; barely audible 
2315 with request session. (Hill, N. H.) 

New Caledonia -Radio Noumea is 
reported ttlored from 3.375 to 3.355, 
and beamed to Europe on 6.035. on 
the air 1900 -2100, 0200 -0530. (Radio 
Sweden) However, Sanderson, Aus- 
tralia, notes this one on 3.375 at 0745 
with French news, parallel 6.035. 

Nigeria- Lagos, 4.800, fair strength 
with music 1620; news 1630 -1640. (Hill, 
N. H.) Heard with BBC news relay 
15.00. (Pearce, England) Heard on 
6.110 in English 1400; on 7.185 in Eng- 
lish 1330, fair. (Hardwick, N.Z.) 

Northern Rhodesia - Lusaka, 4.826, 
signs off 1400 after English announce- 
ment, fair. (Hardwick, N.Z.) 

Norway-Radio Norway, 9.610, Oslo, 
good to Eastern North America 2000- 
2100. (Kuhnert. Ohio, others) And to 
West Coast 2300 -2400. (Knapp, Calif.; 
Brooks. Kans.) 

Pakistan -Radio Pakistan noted 
parallel over 11.885 (best) and 15.255 
in beam to Southeast Asia 1945 -2030; 
news 2000. ( Niblack, Ind.; Bellington, 
N. Y., others) Noted on 9.520A with 
news at dictation speed 1915 -1930 at 
strong level; announced "Overseas 
Services of Radio Pakistan "; may be 
listed 9.518 channel. (Niblack, Ind.) 
Heard on 11.725 at 2115 with news and 
music. then Home Service; on 11.915 
at 1915 with news and music; on 15.335 
with news and music 0300; on 15.255 
at 0800 with "Pakistan Calling" feature 
and music; on 7.010 at 0745 with Home 
Service. (Sanderson. Australia) Heard 
on 9.545 and 7.010 in beam to Turkey 
1430. (Pearce, England) 

Puliania -HOLA, 9.505, Colon, noted 
2115 at level. (Middleton, Ohio) H050. 
5.990, is scheduled 0600 -0000 week- 
days, 8000 -2100 Sun. (Radio Sweden) 
Heard well 2100 -2200. (Sjoberg) 

Paraguay-ZPAS, 11.950. noted 1930 
with music in Spanish. (Jones, Pa.) 

Peru -The English session from 
Radio Nacional, Lima, seems to be 
daily now 2300 over 6.082, 9.562A. 
(Sutton, Ohio; Jones. Pa., others) 
Heard opening on 9.562 with interval 
signal 0645, then long anthem; at 0648 
announced calls of OAX4A, OAX4T, 
OAX4Z; fair level, strong heterodyne 
on high -frequency side. (Morgan, N.Y.) 

Philippines - DZH8, 11.855, Manila. 
noted 1030 at fair level. (Waltz, Wash- 
ington State) Heard on 9.730 at 0400 
with musical program and news; on 
15.300 at 0245 with "Baptist Hour." 
(Sanderson, Australia) An airmail let- 
ter from the Manila Broadcasting Co. 
lists Cebu Broadcasting Co., Cebu 
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AND WE DIDN'T 
CUT CORNERS! 

Faced with the unfilled demand of music lovers and concert stations 

for high -fidelity receivers at sensible prices, Radio Shack developed 

these 1955 REALIST? tuners. Their price is, we admit, incredibly 

modest. That it was achieved without sacrifice of performance, appear- 

ance or components is your good fortune and our unconditional 

guarantee! 

01011 
ARMSTRONG AND AFC FM CIRCUIT 

TUNED RF STAGE ON FM 

WI SUPERHETERODYNE AM CIRCUIT 

TUNED RF STAGE ON AM 

EACH WITH BUILT-IN AC SUPPLY 

high -fidelity 
REALIST FM 

FM TUNER: 88 -108 mc. Five microvolt sensitivity for 30 

db quieting. Armstrong circuit, double -tuned limiter and 

triode mixer, balanced AFC, tuned RF stage. 20. 27,000 
cps ' 0.5 db. 180 kc bandwidth. 6 tubes 12 dual) 
plus rectifier and pilot lamp. Solid 1 -piece gold -tone 
panel escutcheon; built -in function switch, tape re- 
corder jack, phono input. Controls: tuning, power. 
AC power supply built -in. Ultracompact: 41/4 x 

91/2 x Vi" deep. Ship. wt. 61/4 lbs. Use with any 

amplifier, sound system or TV set. Standard 
RETMA guarantee. 

224 -page 

f ree 1 
catalog 
write today! 

Order by Mail! 
NAME 

STREET 

TOWN STATE 

October, 1954 

COMPACT! 
Both stack 
in 9 x 91 x 634" spacet 

BINAURAL! 
2 separate 
receivers, very low cost! 

: high -fidelity 
REALIST AM 

AM TUNER: 560.1600 kc. Five microvolt sensitivity. 
Superheterodyne circuit, 8 kc bandwidth, latest ferrite 

stick antenna, five tubes (1 dual) and pilot lamp. 

20-5000 cps 3 db. Full AC circuit and built-in AC. 

supply. Exactly matches Realist FM tuner in size, con- 

trols, appearance, function switch, phono input and tape 

jack. Nothing like it on the market remotely near this 
price! 61/4 lbs. Use with any amplifier. sound system or 

TV set. Standard RETMA guarantee. 

TIMELY TIP: if Realist FM and AM tuners are purchased at 

same time, pay only $6.99 dawn, balance in 12 months. :Vo 

interest if account is paid within 60 days! 

REALIST® TUNERS ARE BOLO ONLY BY 

RADIO SHACK CORP. 
167 WASHINGTON STREET, BOSTON 8, MASS. 
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WORLD'S LARGEST MANUFACTURER 
OF CUSTOM BUILT TELEVISION 

MATTISON 
SILVER ROCKET 630 CHASSIS 
Featuring Syncromatic Tuning 

NO DRIFT UHF -VHF -DX 
ONLY THE MATTISON 630 ELIMINATES 
DRIFTING APART OF PICTURE AND 
SOUND ON UHF, VHF and DX RECEP 
TION. SELECT YOUR CHANNEL . . . 

SOUND IS AUTOMATIC. (Syncromatic 
tuning is an exclusive Mattison 630 Cir- 
cuit) 

Tube SILVER ROCKET Complement: 
29 tubes 630 Chassis with 

3 rectifiers built in UHF Tuner 
1 CRT 

33 .. 

ü0 . 

r) 

1 

All Channel, UHF Tuner 
UHF Cascade I.F. amplifier adds additional 
I.F. stage. Very Important because UHF 
transmitters operate with moderate power and 
RECEIVER niust he s 

s 

Isitive. to give top 
.null UHF pert,. manrr 

SILVER ROCKET 630 CHASSIS 

with TUNEABLE 
BUILT -IN BOOSTER 

for Better DX Reception 
Tube Select Your 

Complement: Channel . . 

28 tubes SOUND IS 
3 rectifiers AUTOMATIC! 
1 CRT 

32 :yam 

1.j J. 
sg 

'a. 

d 0 4451 
Tuneabe, Booster 

Itroad band single knob control preanlplinel 
built In to eliminate long leads which may 
cause regeneration and attenuation of signal. 

o ONLY THE MATTISON 630 CHASSIS 
HAS AN ALL CHANNEL TUNEABLE BUILT - 
IN BOOSTER THAT INCREASES SIGNAL 
STRENGTH UP TO 10 TIMES. 

ALL CABINETS MADE IN MATTISON'S OWN 
CABINET FACTORY. AVAILABLE IN EJERY 
FINISH AND STYLE. WRITE FOR COMPLETE 
CATALOG. 
DEALERS! SERVICE MEN! Here is your 
opportunity to become the "important" TV 
Dealer in your area for THE FINEST CUS- 
TOM -BUILT LINE OF TV RECEIVERS. FREE!! 
Write for Mattison's merchandising portfolio 
explaining the 11UNASSEMBLED PLAN" and 
. $1.000,000 FLOOR PLAN." 

When you but 
Mattison you men 
0111, one source m 
,apply: You ran buy 
a Mattison Cllasses. 

r_, - éI a Mattison Ca i rel br 
T T I S - a complete Mattison 

Manufactured with integrity TV set' 

Í Mattison Television & Radio Corp. 
10 West 181st St., Dept. RN, N. Y. 53, N. Y. 
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City, DYH2, 6.140. 500 watts, 1600 -1000; 
Philippine Broadcasting Corp., DZH3, 
Polo, Bulacan, 9.500, 1 kw., 1600 -1000; 
DZH5, 9.690, Manila, 250 watts, 0500- 
0900 (to 1900 Sun.) ; Manila Broad- 
casting Co., DZH2, Navotas, Rizal, 
9.640, 1 kw., and DZH4, Navotas, 6.000, 
1 kw.. 1600 -1000; DZI7. Navotas, 6.080, 
25 watts, 1600 -1100. (Schemer, N. J.) 

Pitcairn Isltuld -ZBP is used on 
C.w. and phone to ships only- in Eng- 
lish 1200 -1600, 1900 (weather report), 
2330 -0100 over one transmitter of 250- l 

500 watts on any of these channels - 
375 kc.. 500 kc., 600 kc., 3.800, 4.000, 
5.000. 8.280. 12.000, or 12.420. accord- 
ing to station officials. ( Seheiner, N. J.) 

Poland -Radio Warsaw, 9.57, noted 
with English 1400 -1430. (Pearce, Eng- 
land) Also 1500 -1530. ( Butcher, Mass. ) 

Portugal - Lisbon was noted re- 
cently on 11.836 at 1600 -1830 close- 
down in all- Portuguese session; an- 
other station on 9.248A announces 
"Emissora Nacional, Lisboa," "Voz de 
Lisboa," and "Voz de Portuguesa," 
heard 1615 -1835 closedown; last 15 
minutes has news in Portuguese, and 
woman announcers. ( Saylor, Va.) Good 
to North America on 9.746A at 2000- 
2100. (Rugel, Kans.; Sutton, O., 
others) 

Puerto Rico -Radio Corporation of 
Puerto Rico, measured 15.472, noted 
0747 with announcement, called and 
made contact 0752 with Havana, 
Cuba. I Ferguson, N. C.) 

Rounafnia- Bucharest, 9.57, is good 
level in English for North America 
2200 -2230. (Middleton, Ohio, others) 
Heard parallel over 6.143A. ( Levy, 
N. Y.) Noted also with English to 
North America 2330 -2400 closedown 
on 9.57. (Zieske, Mich.) 

Saar --Radio Saarbrucken and Tele 
Saar will establish the "biggest" sta- 
tion in Europe; the 20 kw. transmitter 
on 1421 kc. will be replaced by a 120 - 
kw. transmitter; a commercial station 
of 400 kw. will operate on long -wave, 
and there also will be a short-wave 
service from the Saar. I Radio Sweden) 

Sao Tonte- -CR5SC. 4.807. noted 1500 
with music; closed 1559 with "A Por- 
t uguesa." (Pearce, England) Good 
level in N. Z. 1500. (Hardwick) 

Somali -Radio Mogadishu has been 
heard at good strength by Chandon, 
Pretoria, South Africa on 7.074A in the 
clear 1130 -1300 closedown; all an- 
nouncements in Italian. 

South Africa -SABC, 11.937, Johan - 
nesburg. noted 1520 with music; closed 
1530 after announcements in Afri- 
kaans. (Pearce, England) A newspaper 
dispatch says SABC has decided to 
drop the playing of the South African 
National Anthem at program close - 
down. (Gay, Calif.) 

Spain- Madrid now has one or more 
of its new (reportedly 100 kw.) trans- 
mitters on the air. (Ray, Pa., others) 
The announced 9.363 channel varies 
greatly; more recently measured 9.339. 
(Ferguson, N. C.) Has been noted on 
new 6.212A at fine level 1100 with re- 
lay of Home Service sessions in Span- 
ish. (Cody, Ireland, others) 

Surinam -PZH5, 5.757A, Paramari- 

MODEL 21.2 
TESTER 

(Made in Japan/ 

$8.95 
(Plus 25e snipping) 
RANGFS: Ac nd 
DC volts 0-5 25 2. -,0 

".O 2' Om r. I-I,1E.111h11 
Black 

ì f 
K. 

Ihakelite panel. met 
d case. p101,nfacntrer 

hIams 
extreme ra y anal 

our spot checks ehnw them to be ihin IC 
HEAVY DUTY ALNICO -5 MAGNETRON MAGNET. 

In. EA. Will .Ift 50 The. From 4J.50 57.49 
BAY WINCH. Reversible. 24 V. AC or DC /like 
s1 roeket or able drum lake ofr. For beam. carat,. 

Ìtar- N-Uue. boat rudder control. etc. xl:ss' 
xs ITlitll N STltl'CTIONS $4.95 

RADIO CONTROL 
Build receiver from schyeematic a furnish with our 

.LhKill kinterferenceetfromé1ootthter transmissions. s lass 
fil- 

ters. 
erations at one R.F. From Air Forces dio.CIm,. 

rolled target plane Iver. Pastes $2.95 
0511. 055. t139Ó and 3.000 cps. $2 7 

áiÌJoe will, screina le. ln,l,' 

CAN CONTAINING 4 CLARE TYPE K $2.95 
MINIATURE RELAYS. . . . . . L 

GENERATOR- ALTERNATOR SPECIAL 
120V AC PLUS 12VDC 

Two u n i t s in 0 1 1 e package. each complete in itself: 
removable c rlfugal slip clutch and me the 

lternator'rClutch maintains armature speed of ..rang-alternator. 
for drive speeds 

á 
g between 2400 : ml _ 01 1 

rpm. Outputs 120v. 5O11 
n 
cy. 1 11h.. I OHO V t. 

1. -- `1.111% 12 v. 40 to liC. prlye it Iron/ engine , r -. 

N, 
motor. With diagram and instructions. $19.95 

w ,rindBJon 
GENERAT OR-ALT ERNATOR sane as above esc.1 I Ord 
I0. map.. is 28.5 V. M 25 amp. Excel. $9.95 col. 
GENERATOR Imitar to alwve except 
that UC Output Is 200 amps Ask for $1 
2CMSIBl 
115 V. 80 CYC. BRASS-BOUND HEAVY -DUTY SEL- 
sNYS. i, in. diem. shaft. Per Pair 512.95 

MN26 -C BROADCAST BAND RADIO COMPASS E- 
CEIVER -15U -1.500 Bc. NEW. $14.95 With schematic .... .... ... . 

Write for price . complete instaliaeia o. 

CRYSTAL DIODE. 1NOO. New. J.A.N. approved. 69c G.E. 4o ma. EACH s7 

5 FOIL 52.95 
ANTENNA MAST SECTIONS 

Each 1 meter long. Sere together. w MS-40. 50. 51. 
52. New. Hach., .39c 
MS-53. This is he bottom.necilon that fits Into itself. 
Use one or more for extra height. Each 98c 

DC VOLTAGE CHANGER: Changes 12 VUC to 21 
t'UC sa 3 A. or 24 V to 12 V a is A. or 12 V to 
0 V, or O V to 12 V p 0 A. New. Ea. S5.95 

$45.00 HI -FI HEADSET AT $7.95 
cones 

).1115 
a grooved 

and 
plastic 

paildede filannns ears mod. 
11511001118 01I load. f ;,, 

Ira reproduction. 11111 ohms. Checked 
wily` fre freshly laundered ' pads and 1ong Resibl. 
labile cord with phone tit.. r,S n1.g. wt. :1 II...- .57.95 

24 -HOUR TIME CLOCK SWITCH 
90 °D DISCOUNT! 

HEAVY DUTY SANGAMO MECHANISM: 115 or 
2:10 V. 00 cycles. Up to 3 'ON "s and "OFF" s. 
Skip -OFF-. ', any a r two days you wish. 30A 
UIST Switch. Controls lawn sinklers. /4.95 neon signs, hen -house lights. etc. With $ 
Instructions. Guaranteed............ 

healers: Write for quantity discounts.) 
HALF -INCH PIPE SIZE SOLENOID VALVE. 18 to 
24 s OC. aA. Controls lawn sprinkler with above 

S2.9S 
TIRANSFORMER. 115 V.. 60 cycles to 24 V.. 
Via.. lur .0 sole ' y other us .Brs 
SELENIUM RECTIFIER. .111 VAC 1a v 1.2A, full 
wave. For allure transformer A vote 1...51.911 

12 V. RECEIVER DYNAMOTOR 
Same as the 24V dmnamotors on the back end of your 
274 -N or ABC -5 co 

m for 
and receivers. except at tiles. 

are ade r B to 
command 0 m 

volts. Sanie base plate 
coal co 

ma 
$4.95 

1/1 1 /,lttt 4.U111ike0news.t checked out 
SBPI Ca TUBES. New. tweed. Ea. $1.29; 3 for $3.49 

tnngn.1I In' RN oily.' 
OUMITE DUMMY LOAD 10n W.. 7:: ohm. n.indnc- 

t,..ua1 net puce is $LOB. BRAND NEW. nn.. 
Special . :.. ... .... ... DVV 
HEADSETS, Brand 10W. :1.o hms. with tong $1.49 .r. :.r.l I.', ti 1.1,1g. A SHOT BUY. 

sy 

E:1. s 
12 V. UNIVERSAL 

ID. W. Thomas 

. 1 . :.. 

-- s -, 

¡¡// 

. 

r .J 1_Ä ¡f ' \.\ 

MOBILE DYNAMOTOR 
En0ineerin9 Inc.) 

t 1 

l c 
AIr 

e 
Oi 

F stn Change 1 - 

Ple 
k 

switch 
I 

on 
with 

link 
I l filter n ' r 

on llie 
,Mel less rase. ÌO long. 

5^ wide. ('.rev hammerloid. 
Easily mounted. 11 /1ANO 
NEW with hook -1m In.tenc- 
lions and circuit permanent- 

n hose. A senso 

Less base With base 
510.95 517.95 

G. L. ELECTRONICS, INC. 
905 S. Vermont Ave.. Los Angeles 6, Calif. 

m 0. II.., 55.00 Total. 25e. Deposit Rego1rd 
All Prices i O.B. Los Annrlrs.Calrf. Bu`r's Ada Sales Tax 

GET ON OUR MAILING LIST 

SCHEMATICS- CONVERSIONS 
FOR SURPLUS GEAR 

NEW LIST! MANY ADDITIONS! 
pea. self addressee envelope for Sena 

ta l Lst C. Add 25c Tor chart explaining AN 

BOX 1220 
GOODHEART BEVERLY HILLS, CAL. 
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bo noted 1740 with dance music, Dutch 
announcements. (Catch, England) 

Sweden -Radio Sweden, 11.705, ex- 
cellent in English 0000 -0015. (Winch, 
Calif.) Strong on this channel with 
English to North America 0700 -0715. 
(Machajewski, N. Y.) Excellent over 
9.620 around 2100 -2145. (Headen, N. C.) 
Heard on 15.155 with news, music 
1200 -1230. (Sutton, Ohio) 

Switzerland - HER3, 6.165, Berne, 
good level 2240, slight QRM. (Kirby, 
Mo.) Good in beam to Britain -Ireland 
over 9.665, 11.865 at 1345 -1600. 
(Parker, N. H.) Heard well from 2030 
on 7.210, 6.165, 9.535. (Kelting, N. Y.) 

Syria - On Mondays when HCJB, 
Quito, Ecuador, is silent, Damascus 
often can be heard to Latin America 
1900 -2100 on 11.915A. (Niblack, Ind.) 
The 9.555 outlet should be parallel. 

Tahiti -Radio Tahiti, 7.025, Papeete, 
heard in French 0000 at good level in 
N.Z. (Hardwick) 

Taiwan (Formosa) -"Voice of Jus- 
tice" broadcasts to Chinese mainland 
and overseas in Chinese and Cantonese 
dialects 1600 -1800, 0600 -1130 over 
BEC36, 7.300, 3 kw.; the Police Radio 
Station uses Chinese and Amoy dia- 
lects 1730 -1910, 2155 -0000, 0330 -0900 
over BEC38, 5.960, 3 kw. The Armed 
Forces Radio Station, Kachsiung, uses 
Chinese 1630 -1800, 2200 -0000, 0330- 
1000 over BEC24, 9.910, 1 kw.; also 
from Tsoying at same time on BEC26, 
10.200, 1 kw.; "Voice of the Air Force" 
is scheduled to Taiwan and China 
mainland in Chinese 1700 -1800, 2200- 
0000, 0400 -0930 over BEC32, 9.775, 2.5 
kw., and 1630 -1800, 2200 -0000, 0330- 
1000 over BEC22, 7.000, 1 kw. (Schei- 
ner, N. J.) BED6, 11.735, and BED4, 
11.920, noted 0230 with news. (Sander- 
son, Australia, Winch, Calif.) 

Tangier -Pan -American Radio oper- 
ates on 1178 kc., 7.290, 0300 -0630 Span- 
ish, French; 0630 -0700 English; 0700- 
0830 French; 0830 -0900 Italian; 0900- 
1100 Spanish; 1100 -1145 French; 1145- 
1200 Hindu; 1200 -1400 Arabic; 1400- 
1500 English; 1500 -1600 French; 1615- 
1630 Italian; 1630 -1748 Spanish; 1748- 
2000 International Program. (WRH) 
WTAN, "The Voice of Tangier," under 
the direction of International Evan- 
gelism, Inc., says that 7.305 is still 
used but it is experimenting with other 
frequencies which may be used if found 
advisable. (ISWC, England) 

Thailand - HSK9, 11.670, Radio 
Bangkok, noted 0500 -0700; has station 
interval signal when breaks around 
0625 -0630. (Zieske, Mich.) Heard with 
news 0515A. (Sanderson, Australia) 

Turkey -TAT, 9.515, Radio Ankara, 
is excellent in English to North Amer- 
ica 1815 -1900. (Salovey, N. Y., others) 
TAU, 15.160, good level with English 
1600 -1645 closedown; Turkish news 
1545. (Foster, Ill., others) TAV, 17.825, 
noted with English for Southeast Asia 
0830, news; closes 9015. (Pearce, Eng- 
land) 

USI (Indonesia) -YDB3, 7.270, noted 
at weak level with music 0545, much 
QRM. (Morgan, N. Y.) The Indonesian 
Air Force Radio operates daily 0430- 
0730, 11.940, using RCA 7.5 kw. trans - 
October, 1954 

lifon 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 on a 

table at each end. Place a 200 pound weight at the center point. 
What happens? Tests 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 reputation ... increased business and profits 
for you. 

Only GENUINE Perma -Tube supports 200 
pounds with a minimum of permanent set... 
accept no claims from substitute materials. 

Look for this Perma -Tube Brand. 

200 POUNDS 

JaL 

Make this test yourself. Compare Perma -Tube 
with any other masts -steel or aluminum. 

J&L 
STEEL 

domed 9R Latuqclic 
STEEL CORPORATION - I'<tts Luryh 
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Something boo good to _Miss, for 

HI -FI ENTHUSIASTS 
IT STUMPS THE EXPERTS Ever since it was first described four years ago the 
performance of Air -Coupler speaker systems has delighted and mystified the most 
critical listeners. Hundreds of hi -fi enthusiasts who have built Air -Couplers to reproduce 
the low frequencies say that they now hear tones that they neuer knew were recorded 
on discs and tapes! 

The Air -Coupler is unique in two respects - it gives clean reproduction on funda- 
mental frequencies from 200 down to 20 cycles with such power as to blow a match 
held in front of the port, and yet, operated at low volume, it gives rich, proportionate 
bass reproduction when the system is turned down to bare audibility. 

YOU CAN BUILD IT The enclosure is easy to build from 11 pieces of plywood. No 
special tools are required. Use any good 12 -in. speaker. Added to your present speaker 
system, the Air -Coupler will make such a dramatic improvement that your friends will 
ask if they may bring over their records to play on your system. 

THE AIR-COUPLER UP TO DATE The origin of the Air -Coupler was never dis- 
closed until the story was told in the March -April issue of MUSIC at HOME Magazine. 
Since then, requests have poured in for up to date information on this remarkable en- 
closure. Accordingly, in response to this demand, a series of three articles has been 
prepared, starting in the September- October issue. 

The series will present 1) detailed drawings and instructions of the latest, improved 
design, 2) diagrams and information on fixed and variable networks, amplifiers, and 
speaker systems, and .3) drawings which show how to conceal the Air -Coupler in book- 
shelves or storage walls, under the floor, or in simple, useful furniture pieces. 

ORDER YOUR COPIES NOW ! You can get the next three issues with the new 
Air -Coupler series, plus the March -April issue containing the article "Origin of the Air - 
Coupler", at the reduced price of $1.00. MUSIC at HOME is a large -size magazine, 
elaborately illustrated and printed on fine paper. Edited for hi -fi enthusiasts, it covers 
all phases of music from records, tape, and FM, with more information on hi -fi equip- 
ment, installation, and operation than any other magazine. The four issues you buy for 
$1 are equivalent to a $5 book of 550 pages! 

HOW YOU CAN SAVE $4.50 

Here's how you can save $4.50, and start o complete 
file of MUSIC at HOME from the very first issue: If you 

order a 3 -year subscription now (a saving of $3 over 
the I -year rote) you will receive at once the first 3 

issues without extra charge (a saving of $1.50). In cose 

your order is received after our supply of the first 3 

issues is exhausted, your subscription will be extended 
for 3 extra issues. Act now while you can start a com- 
plete file and save $4.501 

NEW .. . 

MILTON B. SLEEPER, Publisher 
2074 East 37th St., New York 16, N. Y. 

Enclosed is my remittance for 
_i 51.00 for 4 issues containing Air -Coupler series 

56.00 far 3 years, plus first 3 issues (Save 54.50) 

Name 

Address 

Add 51.00 per year for foreign postage 

POPULAR ELECTRONICS 
. an ideal supplement to your reading of RADIO 

& TELEVISION NEWS. 
a perfect gift for hobbyists and beginners in 

electronics. 

First Issue- OCTOBER, 1954 

NOW ON SALE! 
(see page 1681 

mitter with one -wavelength long an- 
tenna, one wave above the ground. 
(Scheiner, N. J.) YDI2, 3.982, Suraba- 
ja, excellent 0645 -0930. 1 Malnto DX- 
aren, Sweden) Djakarta now has In- 
donesian for Central America 2000- 
2100 over YDF6. 9.710, 50 kw., parallel 
YDE, 11.770, 7.5 kw. IORU DX pro- 
gram, others) Good level on 9.710 to 
1230A in English, then in Hindu. 
( Koch, Ore.) 

USSR -Baku, 4.958A, noted in Rus- 
sian 1310 at fair level in Britain. 
(Catch) Moscow, 9.59A, noted in Eng- 
lish 1630 -1700. (Beres, N. J. I Moscow 
heard closing 0155 on 9.52A at very 
strong level. (Woolsey, Washington 
State) Khabarovsk, 5.950A, S8 -9 in 
Japan around 0445 -0505 sign -off. 
(JSWC) A Home Service station is 
noted some days 0630 on 9.850A. 
(Becker, Mich.) Komsomolsk, 7.278A, 
Siberia, heard 0537 with talk in Chi- 
nese by man and woman, good level; 
played Communist march 0547. (Mor- 
gan, N. Y.) 

Vatican - HVJ's current schedule 
for English is daily 1000 and 1315 
over 7.280, 9.646, 11.685, 15.120; 1100 
on Tue. for Southeast Asia over 
11.685, 21.740. (Butcher, Mass.) 

Venezuela -A station on 9.527, giv- 
ing three calls, two of which are 
"Radio Popular" and "Radio Hollan- 
dia," has been noted opening around 
0530, best in Texas around 0630; an- 
nounces frequency Iin Spanish) as 
9.530. (Stark, Texas) 

Yugoslaria -Radio Belgrade, 6.100, 
noted 1745 with news session by wom- 
an, good level. I Morgan, N. Y.) Heard 
with news 1330 -1345 over 6.100, 7.200. 
I Pearce, England I 

Press Time Flashes 
Armed Forces Korean Network, 

6.895, relays American Forces Korean 
Network 24 hours daily: best around 
0530; usually relays "Vagabond" or 
"Troubador "; CWQRM severe; QRA is 
Chief Engineer, AFEN Headquarters, 
8214th Army Unit, Seoul, Republic of 
Korea. (N.Z. DX Times) By now, Tel 
Aviv, 9.008, Israel, should be back on 
winter schedule with "Voice of Zion" 
session in English around 1700 -1745. 
(Scheiner, N. J., others) 

WRH says a "local" broadcasting 
station on 3.255 as inaugurated back 
in 1952 in Montserrat, Leeward Is- 
lands; no further details as yet. WRH 
also says North Borneo has no broad- 
casting organization but that a lunch- 
time broadcast is radiated and that the 
station is used in addition for broad- 
casts of special events; considerable 
expansion is planned this year; uses 
English and Chinese and last -known 
schedule read 2300 -2400 over VR4S, 
7.237, 0.25 kw. 

A French -speaker on 4.820A noted 
1545 with dance music, 1600 with call 
in French and then closing with "La 
Marseillaise," appears to announce 
"Ici Abidjan." May be Ivory Coast. 
(Pearce, England) The clandestine 
station, "Radio Espana de Independi- 
ente," is noted in England with news 
in Spanish 1000 on 10.191A. I Catch ) 
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SAVE!... BARGAINS GALORE!... SAVE! 
COMMAND SETS 

NEVER BEFORE! .. NEVER AGAIN! 
tl ̂  >> 5'rs 

V[ 190 -5501(C 
Like New! Xlnt Cond. 

274N and ARC 5 

EQUIPMENT 
S 10.95 

Type 
BC -455 Revr. 6 -9 Mc. Used, 

$3 1 95 with tubes -Like New 
BC -454 Rev,. .. .I with tubes like 

$7.95 
\\ Olt p> uau:ol o, . 

r 
1.00 

BC -456 Modulator. Used with obe. 3.95 
Sold Lea tubes... 2.95 

RC -696 /Imp. \ Less tub 9.95 
BC -457 Xmtr. Vr- UIONI. with tubes 6.95 

1.. -5 tubes.. 3.95 
BC -458 Xmtr. Mr. Used, with tubes 6.95 

Sold is. i.e.-,. tubes.. 3.95 
BC -459 Xmtr. 7 -9.1 Me. Used, with tubes 9.95 

Sold as s. 1.ess tubes 5.95 
BC -450 3 Revr. Control Boa. Used 1.49 
BC -451 Xmtr. Control Box. Used... 1.49 
3 Receiver Rack. l'sed 1.49 
2 Xmtr. Rack. 1 1.49 

SENSATIONAL SALE! 
ARC5 R -28 2 MTR RCVR 

USED $ 15.95 

: blel t(nbwh Tus from 100 to 
156 Mes. in h ur crystal rMm 

MA,. I I:u.ily r ertetl to continuous tuning.) Tube 
lineup is : follows: 
717A-R.F.. 717A-Miser, 2.125117-1st and 2nd 

I.F. 16.9 Mc. 
I25L7-Ilel. AV(' Spuelrh, 12SL7-1st ,mdiu- 

purlN, mpfier. `l, 
12A6-2n,1 audio, 125117-It.F, t1rs-1111 Ilar- 

(:en. 
7I7A-Trip, 12th Harmonic Crn. 717A-Ilblr.- 

I21h Harmonic. 

BC433 -G 

RADIO COMPASS 

SCR -259 ACCESS 
idi 

CI)-305A toad d 
1 -.1 \ Ind, 

lien,,,e,i fron, $14.95 
lbs. Price... 

RIES 
-52.49 used.. . $3.95 new 

1111 1.95 new 
7.50 new 

BEACON RECEIVER 
BC- 1206 -C 

orb, citi, 5 tubes. Tun -. 
KC to .120 KC. IF Fre- 
-135 KC. Receiver Sen- 

' 

y-3 Alierovolts for lie 
I..11iwtts n, put. Output In- 

c tIanet. -;t00 Ohms and 111101 

(Huns. t,.Ir, -RF Cain Countrol, Power 
Supply -21 -2S "Ics Aeroplane Battery, Current- 

- Amer 
BRANO NEW $9.95 
MN -20 -E Loop for MN -26 -C or RA -10 receiver. 
Use cote controlled loop, t light - 
righi bean r , 'the loop and feed it tÏ rm,gh the 

.,tile- rings. Inside gears are 15:1 $4.95 tali.- NEW 

BC-929-Contains power supply 1111 V. Hol 
Iii. 7 robes such as 3CP1. brand new, $12.95 complete with tubes. Each 

RS -83. New Carbon mike. A little gem. Same 
impedance as T -17, but hold In the palm of your 
hand. 4, _' flexible cord with standard 3- circuit 
plug, press -t -talk switch- NEW 52.79 

522.2 Meter Rec. and Xntr. w /tubes $49.50 
ARC -4.2 Meter Rear -Slot used w/tuhes.. , 19.95 
12 & 24 V. -2 amp. fil ml trans. New... 2.49 
MN.28 (' rampas. Rear -New- Orig. crate. 14.95 

NOVICE BAND CRYSTALS 99c 

CASH WITH ORDER. 

METERS - 
WESTON SANGAMO 

All Nev.. All D.C. 2 

0-5 Ma 
0-15 Ma 
0-50 Ma 
0.100 Ma 
0-200 Ma 
0-300 Ma 
0-500 Ma 

$3.29 each 
or 

3 for $9.00 

0 -2 Ma .. ....... $1.95 
Voltmeter. Sq. 0 -20 Volts... 3.29 
DC Voltmeter. ' Sq.-0-300 Volts U 

resistance. Complete $3.95; 3 for 9.95 
RF Ampmeter. 2' Sq. -0 to .5 Amp 2.95 
Ampmeter '_' td.-0 to 50 Amp 2.29 
Ampmeter 2' Sq.-0 to 50 Anm.53.29; 3 for 9.00 
3" Rd. Meters. D. All New. 0 -15, 0-30 

0.100 Mills $3.95; 3 for 9.00 
2i /a" Rd. 11.30 Mills. Ea.... . .. .soss. 3.95 
2" Rd. 0 -50 Ma. 0 to 5 Mn. Movement 

Ea. h 52.95; 3 for 8.00 
Thermocouple. 2' rd. :130 31111. 11.P. 3.29 
Amp. Meter. No. 60 -11 -611 .97 

"S" METER 
Beautiful instrument exactly suited for an 'S" 
ometer. 

illuminated l'ai -e with a full stale reading 
f 5 MA. standard value for most 'S" ,eter 

to, n Tice diameter is 2'!s -, 
most 

Ln6..ri,,. 

:\ L. 89c 
Test I.,r,. I M. t, , . 1,H. .-.an V. p.l. $3.95 N. 

OIL CONDENSERS 
2 MFD-i $14.95 
3 ,uu \. Nr 5.95 
2 \IFU-l:E. 111110 V. New... 3.95 
2 \IFII-Aerovox, 2500 V., 

New 2.49 
4 MFII-l'll 1000 V. New .97 
10 MFI,-Fast, 6011 V. New 1.49 
2 MF'11-Aerovox or Solar, 

61111 V. New 3 for .59 
4 MFII-(:E. 600 V. Ne,.. . . .97 

TUBES 
JAN - s 26 Tubes -Swell for that high power 

transmitting S .89 
WITH $5.110 ORDER... ......3 FOR 2.00 

1625 :1 FOR 1.00 
WITH $5.00 ORDER 6 FOR 1.00 

TRANSMITTERS 
GP -7 TRANSMITTER 

100 -watt r ,, Ilntn INPe. r:,, be , ed on 
any frequet,, y from, :i50 to 91150 K/'1 by u!ng the 
prop. -r plug -in tuning unit. Type x113 l'A :mol hualt- 

.1011 aven power supply , ing a pair of 1516 
rectifient. Three 2 -inch panel meters: 0- 3011 MA 
D('. 0-9 RF Amps, 11 -15 A(' Volts A gold 111 of 
excellent usable components for building and'- 
icing any high Wilting,. rig. t,,t,,PS Con, let, 11,ih 

e tuning unit and tubes. Excel- $13.95 one 
,.nd',ion 

220.420 MEG. TRANSMITTER 
2(10 -71(1 Mt'. Tunable Trans - 

111 W. ,urput. TWO 
,5-type tubes ', as push -pull 

i . r lators. Wide band video 
-Nlilier. Less tithes. $8.95 

I. ovellent condition. 
St Ith tubes $12.95 

IFF -Radio Receivers -BC 647-500N11' 
l.'s, d $4.95 

AN 101A Antennas 100 -150 Ml', New .97 
8('- 1106 -Frequency Mt -t.rs- Used... .14.95 
6V D('- Keying Relay-5 Amp (',moot -New 1.19 
Ilamm(rhnd Variable fund -135 MMFD 

Max. and 211 SI MFtI Min- 21)011 V. 
Insul. New .79 

Power Supply & M,sluhtor Type MP -2S. 
25 V input for Itendtx -T:AI2 Transmitter 
N,... .... . 9.95 

TRANSFORMERS 
Power 1tans. IIm I' -_ G1 -:,all 

of 150 MA See. 2.1u 0 '..3 5 Amps. - 
Sec. t:t -5 V e, ms Nro $3.95 

Isolation Transform., r. -1 to V.. .NE5 .97 
TV' Power Transformer -110 V Pri. Sre. 

710 CT or 225 MA -Pit tI -5V (a 3 
Amps. t2 -5V (a 2 Amps. 
to 10 Amps. td- 6.4V to 1.2 Amps 
NEW 5.95 

PHONE -CW FILTER 
MODEL FL -a 

Completely eliminates lu_i, cycle CW sig- 
nals when used on Phone bands -o-flip a 
.witch and only 1020 cycle CW signals 
come thru! Neutral switch position cuts 
litter out of receiver circuit. Fully self - 
contained in cast aluminum case 3I1," 
2:1, "X 2N," deep. No tubes or internal wir- 
ing required. Plugs between set phone jak 
and speaker. $ 1 .89 
New ea. t7 .7 

MODEL FL -5 
Similar to above, less switch. 
Designed either to Pass or re- 
ject 10(10 cycle signals. Orig- 
inally made for Army SCR.7.1\ 
and ARC -5 equipment. 1111.5N I 
NEW, in original $ I.19 hoses, ell 

PRACTICE CODE TAPES 
Code Training and l'asdic, Inked Pap,. 'tapes , 

16 MM 11111 ft. Reels for telegraph and radio opera- 
tion. 15 Reels to a Set. in wood teas, -Lu i' I 

TC -34A and TO -10 Keyers. 
. -. .. e I4,95 

SEPARATE TAPES for following lesson.: 
Tape t 11 -Trflic Tape t l' s-o,le 
Tane t12-Tr,dlir Tape =2-Receiving 

la. h on I6 NISI Peel 51.25 Ea. 

DYNAMOTORS 
PE -101C DYNAMOTOR 

6 or 12 Volt 

e- ht. 
-. Dec., 1i,, issues. 

TIshed.l his is the Dynamotor 
the Hams have been talk- 
ing nhnut! Ensil adapted 

s to 150 MA. and 325 V. 125 MA. 
I I _ R151,-1, :100 V. 911 MA. and 160 V. 110 

\I.\. at I. Vous- I Illustrtion shows modi,ied.r 
NEW .54.75 
Lieut. Dynnmol"r-11.6 V. input-425 V-0111 Ma 
n, 375 M.\-NEW 510.95 
PE-120 Vibrator Power Supply for BC-260 and 
BC-6S9 Transceivers 6, 12 or 24 V.-DC Inpnt- 
BRANI) NEW $19.95 
RII-77 Dynamotors-1000 V. Ld :150 MA. 
NEW $14.95 
PF:-7:t Dynamulors-28V-1000 V. at -150 Nl.t 
NEW S 8.95 
USE!) ...... .... .... $ 3.95 
PF:-I03-New, Orig. ('rate-Dynanotnr. . 534.95 
Monile Special-9 V Dymm,ntnr+-450 V at 154 
NIA. Ideal for 6 V operation. NEW S 7.95 
Brand New let n:,nlotnr-1s V input ( -180 
a, r, ti \-e: 

i1 

1 he Operated on 6 or 12 V- 
- Now-NEW $ 4.. 

l'F`t 12,-1.1 n:uv.,l.r.-II \' Input-Output . .o 
\ .n \Í.t-1 Sl:r S 6.95 
Ni'u,.h:,ic,.t U>11:u,i,nor I2 V Input-Onput .Ila 
V n, 210l NIA. 51a111. On'l't'.S Eg,aV- NE\\ $14.95 

1 -82 -A -Radio Compass Indicator S6.95 -5". New 7Y J 
Ideal For Beam Indicator, 

Mobile Generator Noise Filters -:, Amps. 
Govt. l'r. Approx. . $15.00 

With Any Order $1.00 
\ \'it hont Order 1.49 

TUNING UNITS FOR BC 375 
OR 191 TRANS. 

New 
I 

I -, l'all-,;21111 ke $2.29 
II -. 6211(1-7:00 k 2.29 
I I -:, 7700-10000 kr ... ...... . .. 2.29 

111110p-12500 kc 2.29 
TU-26 200-000 ke 2.29 

A SWEET OSCILLOSCOPE DEAL 
AS/t-7 IF.d: Im I nil: l', 

r lor use ""rmodulation m'"1tor.-llast stand- 
ard Cent. V Cent. Brit, For, 
Gain. and rnge selection switch. Eslrrlal powe 
source 

w. e1.ed. 
Tbes: 4-6ñC7, $8.95 l. 1511.1. NEW. 

INCLUDE 4 °0 SALES TAX WITH CALIFORNIA ORDERS -PLUS 
APPROXIMATE POSTAGE. EXCESS WILL BE REFUNDED. APPROX. SHIPPING WEIGHT PER UNIT: 15 lbs. 

SAM'S SURPLUS 1306 BOND STREET LOS ANGELES 15, CALIF. 

October. 1954 135 
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Never before such 
CLEAR TV RECEPTION 

for fringe areas 

Get beautifully clear TV reception where boosters have 
failed. Mounted at the antenna, the "De- Snower" amplifies 
the signal -not the snow ... lets you locate antenna for 
best reception use long, low -noise coax lead -ins or thou- 
sands of feet of open -wire or ribbon line. 

The "De- Snower" is the heart of Jerrold's famous com- 
munity TV systems which serve as many as 5,000 TV receiv- 
ers from a single antenna. Sensitive, maintenance -free cas- 

code circuit using 6BQ7 -A's, 6AK5, & 6CB6 tubes combines 
a whopping 25 db gain with extremely low noise -only 6 db. 
Gives the best signal -to -noise ratio attainable in any fringe 
area. 

Leading parts distributors stock the "De- Snower" in two 
models -Channels 2-6 or 2 -13. Flat response for color. 

There's PROFIT in MULTIPLE INSTALLATIONS 

for apartments, clubs, motels sell the "De- Snower" 
D' 'bution Amplifier. 8- outlets, extremely low noise 
cascode circuit. 15 db gain -like having a pre- 
amplifier at each outlet. 72 or 300 ohm inputs 
from 1 all -band antenna or separate high -low 
arrays or front "De- Snower" Preamplifier. 

JERROLD ELECTRONICS CORP. 
261h 8 Dickinson Sts. Philadelphia 40, Pa. 

N.J.R.T. TUBES 70% to 90% LIST 

GUARANTEEFULLY GUARANTEED FOR ONE YEAR 
ALL NJRT TUBES ARE BRAND NEW AND 

Type Price 
1A7GT .45 
I83GT .67 
1H5GT .38 
1L4 .50 
INSGT .62 
IRS .48 
155 .40 
1T4 .48 
IU4 .48 
1US .40 
1X2 .65 
3A4 .45 
304 .48 
3Q5GT .48 
354 .48 
3V4 .50 
5Ú4G .55 
SV3GT .39 
5V4G .39 
6AB4 .42 
6AF4 .92 
6AFG .75 
6AG5 .49 
6AH4 .67 
GARS .59 

T.V. PIX TUBE 
BRIGHTENER 

Type Price 
GALS .39 
GAQ5 .39 
6AQ6 .36 
6407 .68 
GARS .45 
6A55 .50 
6AT6 .39 
6AU4GT .70 
6AUS .82 
6A U6 .45 
6AV6 .39 
6AXACT .59 
6BA6 .40 
6BA7 .57 
6805 .49 
6806 .45 
6BE6 .39 
6BF5 .55 
6BG6G 1.20 
6BH6 .45 
61316 .41 
6131(7 .89 
6BL7CT .6S 
61306G7 .77 
6BQ7A .92 

Type Price Typo Price Type Pill e 
6827 .95 6W4GT .45 12V6GT .50 
6C4 .39 6W6GT .45 12X4 .35 
6CB6 .45 6X4 .39 19BG6G 1.15 
6CD6G 1.15 6X5GT .35 1978 .75 
6F6 .45 7E6 .40 258060T .75 
6H6 .53 7X6 .58 25L6GT .45 
615 .40 7L7 .77 25W4GT .45 
616 .50 12AL5 .40 35A5 .49 
6R6GT .39 12AT6 .35 3SBS .38 
6L6 .62 12AT7 .6S 35C5 .38 
6R7 .49 12A1.16 .38 35L6GT .45 
654 .39 12A U7 .55 35W4 .45 
658GT .51 12AV6 .50 35ZSGT .45 
6SA7GT .41 12A V7 .60 45 .53 
6587V .76 12AX4GT .55 SOBS .41 
65C7 .59 12AX7 .55 SOCS .41 
6SD7GT .39 12BA6 .40 SOL6GT .59 
651170T .39 12BA7 .57 70L7GT 1.07 
6SL7GT .49 128E6 .41 76 42 
6SN7GT .55 128H7 .65 
6SQ7GT .37 12BY7 .65 81 1.25 
6T8 .75 12B27 .65 117L7GT 1.19 
6U7 .56 12SL7GT .49 117P7GT 1.39 
6U8 .59 125117GT .50 11723 .39 
6V6GT AS 125R7met .55 807 1.25 

$1.39 
HI -PO TV RECTIFIER TUBES 

LAST LONGER 
Makes Picture brighter, larger 

r. Hl-P0 567 
TO REPLACE S1 

391 TO GTLACE)195 5Ú4G 1 YY 

FREE SENSATIONAL "MAGI CLOCK" 
MYSTERY ELECTRIC CLOCK 

You can see through it . what makes it work? List price . 

518.15 . yours absolutely free with order of $75.00 or more ... with orders totalling $100.00 over a period of 30 days. 

Many 7 volt types not listed. All tubes individually bored. For 
orders under $10 add SI handling charge. Tubes offered subject 
to prior sale. Prices subject to change. All orders shipped 
F.O.B. 2S% deposit on c.o.d. shipments. Make checks payable 
to New Jersey Radio and Television Tube Co. 

SEND FOR FREE TUBE LISTING. 

NEW JERSEY TELEVISION SUPPLY CO. 
NJRT Sole Distributor of NJRT Tubes 

TUBF c0. 
906B WESTFIELD AVE., ELIZABETH., N. J. EL. 5 -3900 
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"Radio Espana Independiente, Esta- 
cion Pirinaica," has been heard after- 
noons (EST) on 11.950; "La Voz de la 
Resistencia Basca" has been noted in 
Spanish and the Basque dialect 0230- 
0300 on 7.020A. (Radio Sweden) A 
program of English is radiated 0530 
Mon. -Fri. over HLKA, 7.935, Seoul, 
Republic of Korea; other days has 
Korean then. (N.Z. DX Times) "Radio 
Industrial de Juiz de Fora, Ltda.," Juiz 
de Fora, Brazil, is a new station on 
4.925, ZYV32, 1 kw., with relay 
of m.w. ZYT9, 1090 kc., 1 kw. daytime 
and 0.5 kw. night. 

The Teknikens Vaarlds Radioklubb, 
Stockholm, has announced the Swedish 
SWL Championship 1954 which is open 
to all Swedish radio listeners; the 10 
best contestants will be invited to a 
final "heat" in Stockholm during early 
January 1955. Many fine prizes are 
being offered. (Skoog, Sweden) 

Of the many radio bulletins received 
here, one of the very best is that of 
the Japanese Short Wave Club, Box 
29, Sendai, Japan, which is all -English 
and quite detailed, well- arranged 
(most items by frequency, some by 
country). Officials of the club are to 
be commended for the long way their 
club has come in such a short time. Wel- 
comes members anywhere; member- 
ship outside Japan, including bulletin 
by surface mail is $1.00 or 7 / -d. ster- 
ling, or 12 IRC's; by airmail (only to 
Asia, USA, Canada, Australasia), $3.00 
or 22/ -d. sterling, or 36 IRC's. 

The Voice of America is now trying 
to catch up on backlog of reports and 
QSL's are being sent out as rapidly as 
possible. All Armed Forces Radio 
Service stations (both East, West 
Coast networks) are now being con- 
firmed from AFRS, New York; reports 
should go direct there since VOA no 
longer will confirm AFRS reports. 
WRUL, Radio Boston is eager to re- 
ceive reception reports especially from 
European listeners, with criticism of 
program material beamed to Europe; 
program schedule will be sent on re- 
quest; latest schedule to Europe is 
1459 -1645 in English (also with Swed- 
ish, Norwegian, Dutch on alternate 
days) over WRUL, 1L780, 15.280, 
11.780; to Latin America in Portu- 
guese, English, Spanish 1745 -2100 
I Fri., Sat. to 2000) on 17.750, 15.350, 
11.780, 9.585. (Morgan, N. Y.) 

Far East Network (AFRS), Tokyo, 
uses new frequencies over a newly -in- 
stalled transmitter (replacing JKI, 
JKL); new station has no call letters 
but is designated "FEN -Tokyo Short- 
wave." Current schedule is 1600 -1800. 
6.160; 1815-0515, 11750 ; 0530 -1000, 6.160; 
however, the daytime transmission is 
actually heard on 11.760 and not listed 
11.750. (JSWC) New channels are 
heard well in Calif. (Balbi, others) 

s * s 

Acknowledgment 
Thanks for FB reports, fellows! 

Keep them coming during the winter 
DX season to Kenneth R. Boord, 948 
Stewartstown Road, Morgantown. West 
Virginia, USA. K R.B. 

RADIO & TELEVISION NEWS 
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PAUL PARAY conducting the Detroit Symphony Orchestra 

Ravel La Valse; Faure Pavane; Franck Psyche. MG50029 
Schumann Symphony No. 4; Liszt Les Preludes. MG50036 

ANTAL DORATI conducting the Minneapolis Symphony Orchestra 
Berlioz Symphonie Fantastique. MG50034 
Bartok Concerto for Orchestra. 
Tchaikovsky The Nutcracker, Ballet. 
Stravinsky Le Sacre du Printemps. 

MG 5 003 3 

OL-2-101 
MG 5 00 30 

HOWARD HANSON conducting the Eastman -Rochester Symphony Orchestra 

Piston Symphony No. 3. MG4001 O 

MacDowell Second ("Indian") Suite. MG40009 
Taylor Through the Looking Glass. MG40008 

FREDERICK FENNELL conducting the Eastman Symphonic Wind Ensemble 

Reed La Fiesta Mexicana; Mennin Canzone; Persichetti 
Palm; Hanson Chorale and Alleluia; Thomson A SOIertn 
Music. MG4001 1 

* 
ANTAL DORATI conducting the Chicago Symphony Orchestra 

Kodaly Peacock Variations, Bartok Miraculous Mundarin 
Suite. MG50038 
Schubert "Unfinished" Symphony; Tchaikovsky Ro. ^eo and 
Juliet Overture- Fantasia. MG50037 

'" "` IÑG PR ÉSÉNCE 
1 

\\\\ J //l l I 1 1 I ) 

DON'T YANK OR INSTALL A FLYBACK OR 

YOKE -TILL YOU CHECK IT WITH THE 944! 

BE SURE! 
SAVE TIME! 

NEW! FICO 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 FICO -of your local jobber -ond SAVE 
50 %. Write now for FREE Catalog RF -10 

ELECTRONIC INSTRUMENT CO., Inc. 
84 Withers Street Brooklyn 11, N. Y. 

October. 1954 
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BUILD 15 RADIOS 

AT HOME 
ith the New Im P roved 1955 

1495 
With 

Radio "EDU -KIT" 

NOW INCLUDES 

High Fidelity, 
Signal Tracer, 

Code Oscillator 
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 NECESSAR 

WHAT THE PROGRESSIVE RADIO 
"EDU -KIT" OFFERS YOU = 

The Progrrss,ve R Edu -Nit" Derr. you a ,ome study c arse at a rock m tom price. Our K,l ,s d, s ne lo train Rad,o Technicians, ,th the basic facts 
of tRadio Theory and Construction Practice expressos simply and clearly Tou will 
gal a knowledge / basic Radio Principles involved in .dio Reception, Radio 
TT air; Audio Ampl,hcat,on. n 

You Wilt learn n w m ieent,I Raa io Symbols and Diagrams: now lo bull 
vastos, u ing regula. adlo marner. 

how to m t v bs r dio parts: A 
how to 
Receivers. 

and solder in a professional arner. You West learnobow ato operate 

trouble-shoot radios. 
and Audio Amplifiers. You ill learn now ta f O 

trouble -loot radios. you will learn code. roo will receive training toef.C.C. 
license. 

In b.ief. i u receive practical basic education in Radio, worth many n 
times p Y pa y . 

THE KIT FOR EVERYONE 
The Progressive Radio "Edulot" was specifically prepared for any person 

who has a desire to learn Radio. The Kit sn s been used s 
e`reY tñá é ev ñ young 

and old i all parts of the world. liIt is not necessary that 
background in science or adio. N 

The Progressive Radio "Edo -Rit" u d by many Radio Schools and Clubs 
in this country and abroad. It is used for a training and rehabilitation of Armed - 
Forces Personnel and Veterans throughout the world. 

The Progressive Radio "Edu -Kit" requires n instructor. All instructions < 
are included. All parts are individually y boxed. and 

no 
by name. photograph 

vo and diagram. Every step involved in building these sets is refuly explained. m 
You cannot make a mistake. 

a PROGRESSIVE TEACHING METHOD 
The Progressive Radio 'Edu -Kit' ce complete will, instruct These > 

instructions are arranged in a clear, simpleeand progressive manner. The theory 

O 
of s Radio Transmission. Radio Reception, Audio Amplification and servicing by fJ Signal Tracing i clearly explained. Every part is identified by Photograph and 

You will learn the function and theory of every part used. - - The Progressive Radio "Edu -K,l use the principle of ' Learn by Doing." 
Therefore You will build radios, per jobs, a and conduct experiments to llus- O a Irate the principles which you learn. These radios a e designed in a modern 
manner. to the best principles of present -day educational practice. You 

4 begin b a ybuildinV mple radio. The next set that you build is lightly more 

still 
aaaaa 

more advanced muitVtube radio sea. and doing 
fond 
work 

yourself 
la professional 

De Radio Technician. Altogether you will build fifteen radios. including Receiver', en 
Transmitters, Amplifiers. Code Oscillator and Signal Tracer. These sets o e e 

on 105.125 V. AC DC. An Adaptor for 210.250 V. AC /DC operation is available. 0 
Z THE PROGRESSIVE RADIO 'IEDUKIT" IS COMPLETE C 
K kid 

You will 
tubes. tube 

every necessary 
s. va at le condensers, 

different 
electrolytic' coon- 

denser., mica condensers, 
sockets, 

condensers, resistors. line cord selenium recti- 
fidlt ers. tie strips, i., hardware. tubing, etc es 

Every part that you need i. included. These parts a individually packaged. 
W so that you an easily identify every item. A soldering iron is included. well 

an Electrical and Radio Tester. Complete. easy- to-follow 
are 

are provided. 1 w e a In addition, the EduIti t no contains lessons for servicing with the 
Progressive Signal Tracer, F.C.C. instructions, quizzes. high fidelity i truc 

u tions. The "Ed-Kit" is a complete radio course. r . down to the smallest detail. - 

A 

TROUBLE -SHOOTING LESSONS 
Q 

T t and s r. d u a r r ne u n natyou will be taught recognise ; 
and repair (rOubleS. You ctlbai la and learn operate professional a 
Tracer. 

Yo 
u receive i Electrical ana Radio te learn e for radio 

While you e g toi. practical way d you will be able to D 
many repair job for your neighbors and rri a 

nd 
charge fers which will n rie cast the 1dM Here i your opportunity earn o - 

co elkly e h Iy eccie rlpao Our ati on Service will pÿ uwita 
technical you May have. 

FREE EXTRAS 
r 

ELECTRICAL & RADIO TESTER ELECTRIC SOLDERING O - IRON TV BOOK RADIO TROUBLE -SHOOTING CUIDE o 
a CONSULTATION SERVICE QUIZZES F.C.C. TRAINING > 

u9 ss- El. Kiss' Inc. Si /U-.,a Arc., Deer. RN 34, 8.. _s .n ll. . ".`. r______________________l., 
MAIL TODAY -Order shipped same day received. 

l0 -Day Money -Back Guarantee. Include ALL FREE EXTRAS 
7 Send 

Send "Edu-Kit" Postpaid. I e 
enclose full 
nclose full payment of i2Ó95 (Outside U.S.A) ' 

210 -250 V. Adapter for "Edu -Kit"- 32.50. 
Send "Edu -Kit' C.O.D. I will pay $19.95 plus postage (U.S.A. only). I 
I wish additional information describing i 'Edu- Kit ". No Obligation. 
Send me FREE Radio -TV Servicing Literature. No Obligation. I 

Name I 

Address I 
I 
I 

PROGRESSIVE "EDU- KITS" INC. I 
497 UNION AVE., Dept. RN -34, Brooklyn 11, N. Y. 
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TUNG -SOL 

TECHNICAL DATA 
PAYS OFF IN SERVICE! 

T -58 700 pages -600 tube types 

NEWT 1954 Edition! T70 200 pages of data on 

CR tubes, receiving and special tubes, dial lamps 

T31 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 cube 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. 

a00linfir Ò` 

TUNG -SOL`, 
edgy ae jeze# ce 

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. 
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I MARRIED A TV TECHNICIAN 
By LEA KESSLER 

Like the traditional "shoemaker's children," families 

of TV technicians are often "radio- less" and "TV- less." 

THIS STORY is true, only the names 
haven't been changed, to persecute 

the guilty! What do I mean, perse- 
cute the guilty? Well my husband isn't 
a criminal in the literal sense of the 
word, but I often wonder if he had an- 
other pleasurable place to live, and I 
wasn't a palatable cook, if I'd see him 
at all. His comings and goings could 
be compared to those of a doctor, but 
at least a medico's wife was prewarned 
before entering into the nuptial agree- 
ment. I had no such good fortune. My 
children think any man in a blue uni- 
form is their father. After all how 
often do they see his face? 

This has led to many ludicrous situ- 
ations. Like the time I called for serv- 
ice on our oil burner. The poor man 
had the misfortune to be wearing a 
blue uniform. That did it! With the 
speed of track stars, my two little 
gremlins jumped him as he entered the 
door, and amid shrieks of "I got him, 
Mom, it's Daddy, let me go, help, oonch, 
oonch (my two year old doesn't speak 
very clearly), they floored him. Being 
a husky fellow, and of a determined 
nature, he soon righted himself, and 
was out of the door again, before I 
could catch him and explain. We were 
very cold that winter. 

Speaking of service, can anyone 
recommend a good TV service techni- 
cian? The one I have been trying to 
use, has taken to ignoring my requests 
for aid. There's nothing wrong with 
our set that a good picture tube 
wouldn't cure, but that's my version 
of it. Everytime I ask for a new tube, 
however, I get the complex argument 
that it's only loose electron gun ele- 
ments. Quite frankly though, I'm get- 
ting tired of whacking the neck of the 
tube with a blunt instrument every 
time the screen goes black. Besides that 
my five year old daughter misinter- 
prets my actions, and the other day I 
caught her about to smash the back of 
the set with a heavy hammer. When I 
upbraided her for this performance she 
argued that she was just following my 
example- Where do I go from here? 

A long time ago I had a wide circle 
of friends and relatives too numerous 
to count. All this, however, was be- 
fore the advent of television. My hus- 
band, many years ago, made a firm 
resolution that he would never fix a 
television set belonging to anyone close 
to us. This ruling has caused much 
grief, as nary a day goes by that I 
don't make a fresh enemy. I try my 
best to be diplomatic when refusing to 

I send my husband over, but the sweeter 

I am, the more bitter they are after - 
wards. My husband, the real culprit, 
is never home to answer the telephone 
,-ersonally and therefore the blame 
falls on me. What friends I have left 
all understand how little time my hus- 
band spends at home and therefore 
only call for service late at night, on 
holidays, or Sundays. They're very 
considerate that way. Just a few 
months ago my own Mother threat- 
ened to call in another technician -it 
should only happen! 

About a year ago one of my aunts 
called for service, and being a much 
faster talker than I am, which is no 
mean accomplishment, cornered me 
into sending my husband over. He 
went, at the point of a gun, and I've 
never heard the end of it. It seems 
she needed a new picture tube, and 
after he quoted her the absolute 
wholesale price, with no charge for 
labor, she said she'd let him know as 
that figure seemed exorbitant, and she 
certainly thought he would give her a 
break, being his aunt and all. Without 
a word, he left in disgust, and the 
whole family now knows what a parsi- 
monious brute I married. 

My husband is a wonderful techni- 
cian, just ask him, he'll tell you. He 
can fix an intermittent horizontal sync 
condition without batting an eyelash, 
but getting him to fix something 
around the house is another story. 
When we bought our home, we noticed 
that the sample house had a fluores- 
cent light over the sink, which was 
quite attractive and very useful. Right 
then I decided that we should have one 
in our kitchen. The rest of the story 
is very sad, but don't stop now, there's 
a happy ending. I bought a light with- 
out even considering the serious reper- 
cussions. After countless arguments, 
nagging and threats of divorce, my 
husband proceeded to mount the light 
one day. First of all, where were the 
screws? I scrounged around the house 
for fifteen minutes and finally came up 
with a reasonable facsimile. Then with 
staggering finality- How did I ex- 
pect him to hang a fixture on a metal 
cabinet without a drill? Of course 
there are no tools in the house, they're 
all at the shop. Buying another drill 
would have been quite costly, and be- 
sides this menial type of labor was not 
meant for a genius to waste his time 
on. Just then, my hero arrived, Jerry, 
the neighbor from across the street. 
Certainly he didn't mind soiling his 
hands, and in less time than it takes 
to change a 5U4 he had the light in- 

RADIO & TELEVISION NEWS 
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"He's Got His Mind On 'SURPRISE' Trade -Ins Again" 
Once you've been on the receiving end of a SURPRISE Trade -In Allowance, 

you're not likely to forget that for downright money saving it pays to trade 

used (factory built) test or communication equipment at Walter Ashe. Try us 

and prove it to yourself. Wire, write, phone or use the handy coupon. 

NATIONAL HRO -60. 
Less Speaker. Net $533.50 

JOHNSON VIKING RANGER 
TRANSMITTER- EXCITER KIT. 

Less tubes. Net $179.50. Wired 
and Tested. Net $258.00. Tubes for 

Ranger. Net $23.92. 

JOHNSON VIKING II TRANSMITTER 
KIT. Net $279.50 

Wired and Tested. $337.00 

.. ©; ii 4 

HAMMARLUND HO -140X. 
Less Speaker. Net $264.50 

All prices L o. b. St. Louis Phone CHestnut 1 -1125 

Ah 
RADIO CO. 

1125 PINE ST. ST. LOUIS 1, MO. 

October, 1954 

I. 

COLLINS 75A -3 with 3 KC mechan- 
ical filter. Less Speaker. Net $530.00 

BARKER & WILLIAMSON TRANS- 
MITTER. Model 5100. Net $442.50 

FREE CATALOG! 
WALTER ASHE RADIO COMPANY 
1123 Pine Street, St. Louis 1, Missouri 

Rush "Surprise" Trade -In Offer on my 

for 

(show make and model number of new equipment desired) 
Rush New 1955 Catalog. 

RN-I 0-54 

Nome 

Address 

C.Iy Zane_ _,a 

.1 

Send 
for 

your 
copy 

today 
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SPECIAL HE MONTH 
WESTON MODEL 

0.2 Amps. DC $3.9301 5 each 
30 MFD 2500 V DC OIL CONDENS- 
ER. CERAMIC INSULATORS. IDEAL 
FOR SSB. S12 
BRAND NEW .... ea. 

OIL CONDENSER OVERSTOCK 
Brand New Ritt. Ceramic Ins. 

6 MFD ISoo \' I,C. 52.50 
2 MFD 2000 yaw 1.75 

MINIATURE METER 
0.500 Microamps. tas' scale. Sakrlde 

An accurate tiny meter ideal m 4(5 o 
So meters. SWR Bridges, etc. $3.9 S EA. BRAND NEW 

3 for $9.95 

R.F. AMMETER 
2112. General Electric 0 -4 amps RF. Internal 4,e7 
Thermo Er tOD LL ss07 JJ 

2 for $5.75 

EIMAC VACUUM CONDENSERS 
12 MMF (VC 12. 32132,000 

VDC 
58.95 

50 MMF (VC 50.:12, 9.95 

WESTON METERS 
0.150 VAC Rectifier type Model 301 57.95 0.10 Volts DC (1000 ohms /v) 5.95 
0.5 Ma (KV Scale) 
0 -150 Ma DC 
0 -1.5 Mills DC 
0.200 Microamps (Spec. Scale) Model 731 
0 -1 Ma 10.100 Scale, ' 

5.95 
5.OS 
5.95 
7.95 
6.95 

PANEL 
GOVT SURPLUS. G 

WESTERN ELECTR 
2" METERS 

0490 ma DC.. 63.49 
3" METERS 

0.200 Microamps 56.95 
0 -400 Microamps 5.95 
0.500 Microamps 5.95 
0 -200 Milliamp .50 
0 -250 Milliamp 4.5) 
0.3 Milliamp 3.95 

METERS 
E., WESTINGHOUSE, 
IC. SIMPSON, ETC. 

3" METERS 
0.500 Microamps 55.95 
0-50 Min. .50 
0.80 MiII. .50 
0.150 Volts AC 6.95 
0.750 Volt. DC 5.95 
0.15 Volts DC 4.95 

MANY OTHER METERS IN STOCK. PLEASE 
WRITE YOUR REQUIREMENTS. 

WESTON FREQUENCY METER 
Model 814. 350 to 50 cycle, 100 to 125 
Volts. Regular Price 5100.00. 
Our Price, $2995 EA. Brand New 

OIL CONDENSERS 
4 MFD-600 VDC 5 .95 10 MFD-2000VDC 56.95 

10 MFD-BOOVDC 1.50 12 MFD-2000VDC 7.95 
2 MFD-1O00VDC .95 2 MFD-2SOOVDC 3.95 
3 MFD-tO00VDC 1.25 MFD-2500VDC 5.95 

2 MFD-3000VDC 4.95 
12 MFD-1000VDC 2.95 

3 MFD-I500VDC 2.63 
MFD-3000VDC 8.95 

.5 MFD-000VDC 1.50 
5 MFD-ISOOVDC 2.93 1 MFD-4000VDC 2.75 
6 MFD-lSOOVDC 2.95 MFD-4000VDC 12.55 

10 mFO-1300VDC 3.75 15 MFD-SOOOVDC 9.30 
15 VIGO-150oVDC 4.50 .1 MFD-7sOOVDt 1.73 
2 MFD-2000VDC 2.25 1 MFD-]OIOtVVDC 

:9.95 
3 MFD-2000VDC 2.95 .00025 MFD-25KV 5.50 

MFD-2000VDC 3.95 24 MFD-240VAC .95 
6 MFD-2000VDC 4.95 5 WO-660VAC 2.95 

G. E. RELAY CONTROL 
(Ideal for Model Controls. Etc.) 

Contains a sigma midget 8,000 ohm. relay (trips 
at less than 2 MA). high impedance choke. bi. 
metal strip, 

n 
useful pilot and many seful parts. 

The Sensitive relay alone is worth much more 
than the total @ 

low price of.... t 1.25 Each 10 for $9.90 
WIRE WOUND RESISTOR KITS , \-- ,inset i Watt 51.95 

21 Assorted 20 Watt 2.50 
50 Assorted 3. 10. 2(1 and 50 Watt .95 

MOBILE RELAY 
It \'itC Coll ('PST. 30 amp onnoe, fo r re l.u. extra n Incl. fur.ieri0eo 

olaer. Ìis n DnaÌy . 

huuthvrs Punt, Specially Who'd .d 

Hynam,.nr 

...99¢ea 
READ 'N' SAVE BARGAINS 

6 Henry N0 rim chokes .85 
Heinemann cat bear. 5.5 amp. 110 V .95 
\nr. eersimir trimmer 7 to 45 DIM( .25 

11 

Erie 5 mf r tt co mlma 10 r .50 
152' AC' relay ('PMT 15 Amp contacts 1.75 
220V AC relay ('PST 15 Amp contacts 1.79 
.U1 mmf. 1000 TOC Micas S for .95 
.0004 2500 VIC Micas a for .95 
.04 000 V Miras 5 for .95 
100.000 ohm. too Watt resist .5 

Min. Order 53.00 -25oé with Order -F.O.B. New York. 

PEAK ELECTRONICS CO. 
66 West Broadway, New York 7, N. Y. 

Phone WOrth 2.5439 
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stalled. Thank goodness for small 
blessings and friendly neighbors! 

Aside from other important gripes, 
I'm afraid my children are going to be 
scarred for life. At least they must 
grow up with twitching eyes. There's 
not a lamp in our house that doesn't 
flicker. 

There's not a radio here that works, 
but I've got a solution to that problem 
all mapped out. One of these days 
when my husband is out on the street 
doing calls, I'm going to sneak into 
the shop with all our battle- scarred 
radios, tag them with fictitious names 
and then when they are fixed, smug- 
gle them out again. He'll never know 
they're ours, because he's never given 
them even a cursory glance. 

There are some things that must be 
done around the house however, and 
these he does in his own inimitable 
style. They are called "temporarys." 
Like the time we bought a freezer. We 
had it put in a large walk -in closet 
near the kitchen for convenience sake. 

There was just one thing wrong with 
that spot -no electrical outlet. Of 
course having a television technician 
for a husband, I didn't dare call in an 
electrician. Honestly though, I don't 
mind the extension cord draped across 
the floor and over the doorway. You 
can get used to anything, and I painted 
the wire to match the various parts it 
touches, so it isn't very noticeable. One 
of these days my husband promised to 
run the wires through the wall and 
attic as it's supposed to be done. It's 
only been this way for about a year 
and a half, and we do have twenty - 
three more years to pay on the house, 
so what's the hurry. 

Several months ago, my husband 
honored me with his presence about 
suppertime. He was amazed that I 
didn't have a banquet prepared. After 
all what's so unusual about having 
your husband for supper. He imme- 
diately buried his nose in a copy of 
RADIO & TELEVISION NEWS and when 
I interrogated him as to his wants for 
supper, he answered something about 
"cooking a set." Now I don't care what 
kind of a delicacy this particular set 
may be, I think it would be quite in- 
digestible. 

One evening not so long ago I de- 
cided I had had quite enough of sit- 
ting home alone every night, so I hired 
a sitter and attended a local women's 
meeting. On my arrival home I found 
an enraged husband and no sitter. How 
did I have the audacity to go out to an 
old meeting just on the night when 
things were slow and he was able to 
take the evening off. Didn't I know 
there were no good fights that night, 
on television that is. Any fortuneteller 
would know an obvious thing like that, 
but unluckily I hadn't been reading tea 
leaves lately. 

There is one compensation being 
married to a TV service technician, 
however, and that is the service sales 
slips found lying all over the house. 
They are just dandy for writing notes 
to the milkman. -- 

o 

1 

Physically, a comfortably -carried 20 
pound package ... but ... a com- 
pletely unique package which contains 
all circuit elements usually found only in 
a well designed 2 meter fixed station of 
conventional size. Here truly is compact- 
ness without compromise! 

Sensitive superhet receiver with "Cos- 

..4444- 
code" front -end. Calibrated dial tun- 
able from 144 to 148.3 mcs 

Three stages I. F. 

The famous Gonset noise clipper 
Adjustable squelch 

Built -in panel speaker- earphone jack ... 
Universal self -contained power supply for 
6 volts DC and /or 115 volt AC 

Transmitter uses 2E26 final at 5-7W output 
High level ploie modulation 

Modulator con also be used to provide a - 
PA system for emergency situations 

Frequency control is by crystal,(standord 8 me 

types) or by Gonset 2 meter VFO.(Separate) 

Coax fitting on case top accepts telescoping 
antenna, (supplied) or connects coax line to 

external antennas. 

DE LUXE COMMUNICATOR net 229.50 
STANDARD COMMUNICATOR net 209.50 

(Less squelch, earphone jack, etc.) 

A fitting companion unit for the 
Communicator, but also well suited 
for use with almost any 2 -meter 
Donsminer. Provides stable, cali. 
brated VFO (24 mc. output) . 

beings all the advantages of LF, 

VFO lo the 2 -mater operator... 
Net 84.50 

GONSET CO. 

SAVE $ $ $ 
SEND FOR OUR LATEST BARGAIN BULLETIN 

RCA 51.14G 5.59 SYLVANIA 6SN7GT 5.73 
1B3OT 5.99 GAUS S .65 6B06 51.39 12AT7 5.99 
1X2A 5.93 6BG6G 51.99 6CD6G 52.21 1211U7 5.86 

STANDARD BRANDS ONLY -IOOoo GUARANTEED 
BRAND NEW INDIVIDUALLY BOXED 

LECTRONIC DISTRIBUTORS 
727 ARCH ST. PHILA. 6. PA. 

LEARN TV SERVICING 
Senil Pe r.,. 24-page 111Ustran.l urlrn tells 

Ánu hailing TV \ 
specialized program :" 
Pal mash a'lcs11icn theory. You concentrate 1 radio 

k expeleenee"CinhtltInturxfulÌ re`lu`iPpedl.h,hiPsln@ 
laboratories. 

right 
Dept. Ä104. 

ApproY,.d for Veterans 

WESTERN TELEVISION INSTITUTE 
341 W. lath St. Los Angeles 15, Calif. 
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NEW TV 

PRODUCTS 

"ANTENAPLEX" AMPLIFIER 
The Engineering Products Division 

of Radio Corporation of America, Cam- 
den. N. J. has announced the avail- 
ability of a "miniature" broadband 
amplifier which has been engineered 
for master antenna television systems 
employing 50 or less receivers. 

The new MI -51135 is intended for 
small chain installations - in motels, 
hotels, showrooms, office buildings, and 
department stores. It can also be 
utilized in community TV systems to 
extend distribution lines. 

The amplifier reproduces both color 
and black- and -white TV signals, and 
comes factory -aligned for flat response 
on all v.h.f. channels from 2 to 13. It 
incorporates separate low- and 

band amplifiers, power supply, and 
separate 75 -ohm inputs for the low and 
high bands. It can be cascaded with 
other broadband amplifiers for addi- 
tional gain, used as a preamp for chan - 
nelized strips in line amplifiers, and 
adapted for 300 -ohm input if required. 

"CRANK -UP" TOWERS 
Alpar Miinulurluring Corp., 2910 

Spring St., Redwood City, California 
is now offering an aluminum "crank - 
up" television tower which is said to 
be able to withstand gale winds in ex- 
cess of 100 m.p.h. with top antenna 
loads of 100 pounds. 

The tower is so designed that the 
guys may be installed as the tower 
is raised thus making it possible for 
one man to install the unit unassisted. 
According to the company, the tower is 
rustproof and corrosion resistant, au- 
tomatically locks into position, and 
may be quickly lowered if required. 

Data sheets giving full information 
on the line are available from the com- 
pany on request. 

CRYSTALS FOR COLOR TV 
Standard Pu :o Coin pit uy of Carlisle, 

Pa. has announced the quantity pro- 
duction of low- drift, 3579.545 kc. crys- 
tals for use in the subcarrier oscillator 
circuits of color television receivers. 

Known as the Type TV -1, the new 
October, 1954 

AUTHENTIC KLIPSCH 

DESIGNS... 

From the drawing boards of Paul KLIPSCH, 

world famous designer of high fidelity speaker 
enclosures, come revolutionary new designs 
which are produced, for you by CABINART. 

Mr. Klipsch is renowned as the developer of the 
Klipsch corner horñ design ... an innovation 
which effectively extends and enhances the 
bass range of all program material by utilizing 
the walls of the room in which the unit is 

placed. Complete freedom from boom and 

distortion, crispness and clarity of sound 

reproduction, and smartly styled appearance 
are some of the qualities which have 

combined to make Klipsch designs by 

Cabinart the most truly desired speaker 
enclosures in the high fidelity sphere. 

KR -4 
Approved by popular acceptance. 
Introduced in the Fall of 1953, the 
KR-4 received the immediate acclaim 
of critics and music lovers alike. 
Here is system performance in a 

Klipsch corner horn speaker enclosure 
so flexible in design as to provide 
the widest latitudes in determining 
your listening requirements. 

12" model 
Finished $69.00 net 

Kit form $36.00 net 

15" model 
Finished $81.00 net 

Kit form $42.00 net 

KR -5 
Only 20" high, this compact speaker 

enclosure embodies all of the 
Klipsch -Quality performance 

within its miniature size. It can 
be wall- mounted, corner -hung, 

placed on a table, a bench, a shelf, 
anywhere in the home! For 

versatility ... plus performance 
... plus price ... there's nothing 

like it in the world. 

Finished $48.00 net 

Utility (unfinished) $33.00 net 

KR -3 
Surpassed in performance only by 

the Klipschorn, the KR -3, based upon 
the same proven principles, is 

engineered for loudspeakers up to and 
including 15" in diameter, coaxial or 

separate, 2 or 3 way systems. 
Outstanding versatility unmatched 

at such low cost. 

Finished $126.00 net 

Utility (unfinished) $84.00 net 

All three of the Klipsch models are 
available in a variety of beautiful finishes: 

Honey Walnut on Walnut, French Mahogany on Mahogany, 
Korina (Blonde Mahogany), and Ebony (black Lacquer). 

The KR -5 is also available in a portable leatherette model. 

See the Klipsch Models at your local jobber, or write for complete information to Dept. 

G & H WOOD PRODUCTS CO., 75 North 11th St., Brooklyn 11, N. Y. 
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NOW CONVERT YOUR STEEL HAMMER TO A 

tltlll/IIIIItUtlrltttttlt 4r 

WALDEN 

HAMMERHEADS 
with COPPER. LEAD or PLASTIC INSERTS 

PATENT NOS 251543 AND 2499807 

OTHER PATS PEND 

Strong steel cup with a soft metal or plastic insert which 
can be quickly fitted to your present hammer and held 
firmly in place by taut steel coil- spring as shown. 

pLDSH (\'_, 

The 

STEVENS WALDEN Inc. 
450 SHREWSBURY STREET - WORCESTER. MASSACHUSETTS 

unfits OF WORLD -FAMOUS HAND TOOLS FOR OVER 50 TEARS 

Irish 
GREEN BAND 

ioitat 

F=NF 15iT TAPF 
Yozr - 
Recor413e 

a9Y1 ZTSe 
Frequency Range: 20- 20,000 cps 

Lowest noise level Uniform sensitivity 
Minimum amplitude variation Less distortion 

600 feet on plastic reel net $2.10 
1200 feet on plastic reel net 3.30 
2400 feet on metal reel net 7.71 

SPLICEFREE 

Available al 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 

tr 

R 

crystal is currently being made to a 
frequency tolerance of .003' over the 
temperature range from 20 to 65 de- 
grees C. The crystals are pressure 
mounted in nickel -plated brass holders 
measuring %" wide by 49,;1" long, ex- 
clusive of leads on pins. The container 
is filled with dry nitrogen and her- 
metically sealed. Either .050" pins for 
plug -in mounting or tinned wire leads 
are available. 

Engineering data is available on let- 
terhead request to the manufacturer. 

INDUSTRIAL TV CAMERA 
Diamond Poircr Specialty Corpora- 

tion, Lancaster, Ohio is in production 
on the "UtiliVue" closed circuit tele- 
vision system, the Series 400. 

The new camera can be used either 
with a video monitor or with a stand- 
ard TV receiver. It can be tuned to 

any channel from 2 to 6. All controls 
and power supply are built into the 
camera. Voltage regulation is built -in 
and the camera has automatic illumi- 
nation compensation. It is available 
with either a "Utilicon" or "Vidicon" 
pickup tube. Multiple receiving points 
can be fed. 

Distribution of this new equipment 
is being handled through Graybrrr 
Electric Co. 

MARKER INJECTOR 
Scala Radio company, 2814 19th 

Street, San Francisco, California is 
now marketing a marker injector 
which provides a second marker on 
the response curve for easier TV align- 
ment, for use in adjusting broadband 
amplifiers, and for marking the criti- 
cal frequencies employed in color TV 
and radar equipment. 

The Dual Marker Injector is 
equipped with a 4.5 mc. crystal which 
provides a second mark on the scope 
screen on the other side of the re- 
sponse curve when the marker gen- 
erator is set at the picture carrier 
frequency. This built -in crystal oscilla- 
tor provides calibration every 4.5 mc. 

.02',5. 

STACKING KIT 
A special kit, designed to simplify 

stacking of two of the company's 
"Super- Vision" antennas in weak - 
signal areas, is now being offered by 
Davis Eleetronic.n. 4002 West Burbank 
Blvd., Burbank, California. 

The kit may be used for either hori- 
zontal or vertical stacking and assures 
proper spacing for greatest possible in- 
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TUBES BELOW 

WHOLESALE 
EVERY TUBE GUARANTEED 6 MONTHS 

042 S .87 114 .46 6AS5 .... .62 

0A3/VR75 .97 1U4 .46 6416 .... .36 

044G .... .60 6AU6 .... .40 

082 .74 1U5 .40 6AV5GT . .79 

0B3/VR90 .90 1X2 .55 6ÁV6 .36 
243 .90 

.... 
0C3/VR105 .95 2A5 .49 64X4GT . .57 

003/V6150 .85 246 .49 6B7 .93 

OZ4 .53 247 .60 6B8G .... .29 

1A4P .... .35 6BA6 .... .38 

1A5GT ... .40 
2B7 .62 

6BA7 .... .55 
2X2 .39 

1A7GT ... .45 2X24 1.14 6BC5 .... .49 

l ABS .... .38 344 .44 6BE6 .... .37 

1B3GT ... .67 3A5 .90 6BF5 .... .69 

1C5GT ... .40 6866G .. 1.15 
3ASGT .59 6BH6 .... .45 

1C7G .... .37 3B7 .39 

10767 ... .75 306 .38 6BJ6 .... .41 

1E7GT ... .35 3LF4 .71 6BK7 .... .89 

1F4 .40 304 .48 6BL7GT .. .65 

1F5G .... .44 6866 .... .89 

30561 .48 680667 . .75 

1H46 .... .40 354 .46 

1H5GT ... .38 3V4 .50 6807 .... .88 

1J6G .... .59 514 1.25 6C4 .35 

114 .45 5U4G .... .49 6C5 .39 

1L6 6C6 .54 .61 
5V4G .... .76 6C8G .85 

1L44 .... .59 

1LA6 .... .75 

1LB4 .... .77 

1LC5 .... .59 

5Y3G .... 
5Z3 

646 

6A7 

.38 

.33 

.45 

.80 

6CB6 .... 
6C06G .. 
606 

6D8G 

.42 

1.05 

.67 

.95 
1LC6 .... .75 6A8 .65 

.... 
6E5 .76 

6A B4 .42 
1LD5 .... .49 

.... 
6A87 6F6 .45 

1LE3 .... .75 

1L65 .... .75 

1LH4 .... .75 

.... 
6AC5GT .. 
6AC7 .... 

.71 

.95 

.68 

6F7 

6F8G 

6G6G 

.90 

.69 

.63 

1LN5 .... .55 6AF4 .... .89 6H6 .49 

6AF6G ... .75 

1N5GT ... .61 6465 .... .47 6J5 .38 

1P5GT ... .56 6AG7 .... .90 6J6 .50 

1056T ... .55 6A H6 .... .88 6J7 .49 

1R4 .81 6J8G .... .90 

lR5 .47 6AK5 .... .59 6K6GT ... .39 

64 L5 .... .35 

154 .55 6AQ5 .... .39 6K7G .... .38 

1S5 .40 6406 .... .36 61(86 .... .64 

1546 .48 640767 . .68 616G .... .39 

IBranded - Bulk Packed in Original Mfr's. Nested Cartons or Individual!, Boxed 

EVERY TUBE METER AND CHASSIS TESTED FOR TOP QUALITY 

Our Tubes are of Excellent Quality Because: 
1. welve air in telling vacuum tubes 

ca<us y'(oramany years. 

2. raetutubos 
Oro 

ur Obtainedef 
om1e Receiver eMenu. 

from ao.eróment sources. 
as .. n 

3. our modern. completely eauipoed laboratories 

voted to Bsee tthis peciL .testdequ,Pment 
operation 

Even though our inventories contain almost every 
Tube type 

more 
mad.ñeñ er the past 20 years-in 

ynei uit ti 
impossibl to list every type. You are therefore 

to include in your order any additional types 
required. 

6L6GA .99 

6N7 .95 

607 .49 

6R7 .49 

654 .39 

6S7G .55 

6547 .40 

6SC7 .... .75 

6SD7GT . .38 

65F5GT . .45 

6SF7 .... .58 

6SG7 .... .40 

6SH7 .... .60 

6SH7GT . .50 

65J7 .... .54 

6517 .... .39 

6SL7GT . .49 

6SN7GT .48 

6507 .... .37 

6BK7 .... .45 

6577 .... .48 

618 .57 

6U7G .... .45 

6U8 .59 

6V6 .38 

6W4GT .41 

6W6GT .41 

6X4 .35 

6X5 .35 

6X8 .70 

7A4 .45 

745 .55 

746 .65 

747 .65 

7ÁD7 .90 

7ÁG7 .55 

7AH7 .55 

7B4 .44 

785 .55 

786 .55 

7C4 .55 

7C7 .65 

7E5 .59 

7E6 .40 

7F7 .64 

7F8 .90 

767 .80 

7H7 .56 

7J7 .75 

7K7 .80 

7L7 .77 

7N7 .57 

707 .57 

7R7 .59 

757 .83 

7V7 .87 

7W7 .85 

7X6 .57 

7Y4 .40 

724 .45 

12A6 .... .49 

1247 .... .98 

12AH7GT. .85 

12AL5 ... .40 

12AT6 ... .35 

12477 ... .62 

12AU6 ... .36 

12AU7 ... .59 

12AV6 ... .44 

12AV7 ... .64 

124X4GT .55 

124X7 . .55 

12AY7 ... .72 

12BÁ6 ... .47 

12BA7 ... .59 

12806 .. . .46 

128E6 ... .45 

12BH7 ... .65 

12C8 .... .34 

12F5GT .. .35 

12H6 .... .45 

12J5GT .. .39 

12J7GT .. .57 

12K7 .... .53 

12108 .... .55 

1207G ... .57 

125861 .. .60 

12SA7GT . .62 

12SC7 ... .68 

12SF5 ... .48 

12SF7GT . .68 35Z5GT .. .45 

12567 ... .70 36 .35 

12SH7 ... .70 

12SJ7 ... .55 37 .35 

125K7GT. .49 39 -44 .35 

42 .40 

12SL7GT . .49 43 .53 

12SN7GT . .50 45Z3 .40 

12SQ7GT . .53 

12587 ... .49 46 .45 

12Z3 .... .39 47 .85 

49 .38 
1444 .... .65 

50L6GT .61 
1445 .... .57 

50X6 
14117 .... .53 

.62 

14AF7 ... .59 
50Y6GT .57 

1486 .... .45 
56 .47 

1488 .... .63 57 .53 

14C5 .... .80 58 .56 

14C7 .... .65 70L7GT 1.00 

14E6 .... .65 

14E7 .... .80 
71A .52 

76 .42 

14F7 .... .65 77 .53 

14F8 .... .90 

14H7 .... .57 81 1.10 

14N7 .... .67 

14Y4 .... .67 82 .67 

83 .77 

19 .45 84 .52 

19BG6G . 1.15 85 .57 

1918 .... .75 89Y .29 

22 .40 

25AV4GT. .80 117L7GT . 1.17 

2580661 . .75 
117Z3 .. .38 

25L6GT .40 
117Z4GT . .73 

25W4GT . .45 
1172661'. .70 

25Z5 .60 
2051 .... .93 

25Z6GT .40 
9001 1.47 

26 .42 9002 . . . .98 

27 .37 9003 .. . . 1.30 

32L7GT .95 9006 . .. .67 

35C5 .37 803 .. .. 2.95 

35L6GT .45 
807 1.25 

35W4 .... .43 814 3.50 

35Y4 .... .44 836 7.95 

3523 .... .40 866A 1.45 

Minimum Order: $10.00. Terms: 25/e with order, balance C.O.D.; please in lude postage. All prices subject to 
change without notice. F.O.B. New York City. Mail Order Division. 

TRANSAMERICA ELECTRONICS CORP. 

i 

115 Liberty Street New York 6, N. Y. 
October, 1954 

i 
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You Can Solve 

Your Problems 

in Handling 

VHF and UHF 

TV SIGNAL 
AMPLIFICATION 

CHANNEL 
CONVERSION 

TV SIGNAL 
DISTRIBUTION 

Easily... 
Effectively... 
Economically! 

USE THIS HANDY COUPON 

BLONDER -TONGUE LABORATORIES, INC. 
Dept. VK -4 Westfield, New Jersey 

Please send me the following FREE Literature: 

The B -T 'Add- AUnit' 
Master TV System 

'Add -A -Unit' Installation Manuel 

TV Calculator 

UHF Converters 

I Nome . 

f 

o 

L. 

Address 

..2orw. State 

144 

I 
I 
I 

1 

1 

- -J 

crease in gain. A specially constructed 
450 -ohm matching harness, with termi- 
nal block and all necessary braces and 
insulators, is included in the kit. 

COLOR MONITOR 
Conroe, Inc., of Glendora, California 

has delivered its first color monitor 
for TV station application. 

The new unit uses a tri -gun 15GP22 
kinescope, mounts on a standard 19" 
relay rack, occupies only 26Ií" of rack 
space, and has easily accessible con- 
trols. The Model CD15 operates from 
composite video or video and separate 
sync. It employs 31 tubes in addition 
to the 15GP22. 

Further information on this unit is 
available from the company on re- 
quest. 

REPLACEMENT TRANSFORMERS 
Merit Coil and Transformer Corp., 

4427 North Clark St., Chicago 40, Ill. 
has announced the availability of three 
new horizontal output transformers 
which are exact replacements for simi- 
lar Admiral units. 

The new units, Models HVO -22, 
FIVO -23, and HVO -24, all have mount- 
ing brackets, mounting centers, termi- 
nal boards, and terminal locations 
comparable to the Admiral units they 
are designed to replace. 

Complete information on these trans- 
formers is available from the company. 

TV COMPONENT TESTER 
Transt'ision, New Rochelle, N. Y. has 

recently introduced a 6 -in -1 TV com- 
ponent tester, the Model 100. 

The new unit tests flyback trans- 
formers and yokes; it tests picture 

tubes; it is a selenium rectifier 
checker; it serves as a picture tube 
reactivator; it checks condensers for 
capacity, shorts, or opens; and it will 
check continuity. 

REMOTE CONTROL SPEAKER 
Tele -Matie Industries. Inc., 1 Jora- 

lemon St., Brooklyn, N. Y., has just 
introduced an external speaker unit, 
the "Tele -Pal." 

Designed to be placed at the tele- 
vision viewer's chair, the unit per- 
mits remote -controlled personalized 
listening. The viewer can control the 
level of the sound portion of the TV 

2 -METER CONVERTER 
Now you can receive 2- meters on a conven- 
tional Short Wave Receiver. Especially de- 
signed Push -Pull 6J6 R. F. Amplifier info 6J6 
Oscillator- Mixer. Balanced line input, coaxial 
output. All slug -tuned adjustments, high qual- 
ify components. Output frequency is 21 to 25 
MC. Highly stable oscillator. 
SMALL SIZE, 5" long. 3';á" wide. 3' 1" 
deep. AN EXCELLENT BUY OF COMPO- 
NENT PARTS ENABLES US TO SELL AT THESE 
LOW PRICES. . WE GUARANTEE SATIS- 
FACTORY RESULTS. . . . 

FOR ADDITIONAL DETAILS REFER TO Cg 
MAGAZINE: PAGE 32. DEC.. 1953 

Model 2A (Illustrated, with A.C. Power Supply 
COMPLETELY WIRED, TESTED, ALIGNED UNITS 

MODEL IA- Without Power Supply- $ I6.95 
With Tubes 
MODEL 2A -With A.C. Power Supply - dsk I sec 
With Tubes ss LL .7x1 

IN KIT FORM, 1,1:514 TURFS. with COMPLETE 
SIMPLIFIED INSTRUCTIONS: PRE -WIRED Ex- 
cepting Tuned Circuits and Power Supply. Anyone 
with even the slightest experience can complete in 

MODEL 
comparatively 

lWithout A.C. Power Supply. `r9.95 
MODEL 1 -With A.C. Power Supply $ 1 4.45 

SEE YOUR LOCAL JOBBER or WRITE US 
MARSHALL MANUFACTURING CO. 

Associated With K & L RADIO PARTS CO. 
1406 Venice Blvd. Los Angeles 6, Calif. 

tominp CFO R.I. 22 Meter, Highly Stable. 
A Reasonably Priced 

It pays to train for 
something different! 

FIX ANY ELECTRIC 
MOTOR! 

There's good pay in re- 
pairing electric motors 

and this big, pro- 
fusely illustrated book 
helps you cash in on the 
hundreds of opportunities 
that exist wherever elec- 
tricity is used. 

ELECTRIC MOTOR 
REPAIR shows exactly 
how fo handle every 
phase of motor repair 
and maintenance includ- 
ing profitable rewinding. 

Covers both AC and 
DC motors and genera- 
tors PLUS mechanical, 
electrical and electronic 
motor control systems. Fully 
approved by leading special- 
ists, unions, etc. Thousands 
of copies now used in motor 
shops, schools and for home 
study by men who want to get 
ahead in this fast -growing 
field. And its the ideal 
guide if you only want to fix 
motors for yourself and friends 
as a sideline or hobby. 

ELECTRIC 
MOTOR 
REPAIR 

Price 56.00 
The complete how-to - 
do -It guide for repair- 
ing practically any 
motor In common use 

r - PRACTICE 10 DAYS FREE-1 
Dept. RN -104. RINEHART A CO., INC., 
232 Madison Ave., New York 16, N. Y. 

Send ELECTRIC MOTOR REPAIR training 
book for ID d:l>s tree trial. I v. ill then either 

nd 111.011 Iplun pustageI in full ir,IVrnent or 
return book postpaid and owe you nothing. 

Name 

Address 

City. Zone State 
OrT91I,C v.c.A.-FG.iO rnh , irh ur,Irr only. 

if 1 ,a r, tr,,e,1 i 111 any . J 
RADIO & TELEVISION NEWS 
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program by regulating the volume con- 
trol in the unit. It incorporates a 
switch which permits the viewer to 

shift from "'l'cle -l'al" listening to the 
set's regular TV sound system and 
vice versa. 

The unit can be installed by a tech- 
nician in less than five minutes. It 
is merely hooked to the speaker in the 
TV receiver. 

U.H.F. CONVERTER 
Rex Engineering and Manufacturing 

Co., Box 13, I3luffton, Ind. is now offer- 
ing the "Elgin" Model 1210 u.h.f. con- 
vert er. 

The compact new unit features a 
no -loss input circuit, converts to chan- 
nel 6, has low oscillator radiation, and 
covers all 82 channels. 

A data sheet on the Model 1210 is 
available from the company on re- 
quest. 

G -E "DELAY STICK" 
General Electric Company has de- 

veloped a new component for mass - 
production color TV application- -the 

"Delay Stick' whirls is designed to re- 
place conventional delay assemblies 
in color sets. 

The new part offers neater and sim- 
pler assembly in addition to being 
more compact and less costly. 

GRID -DIP OSCILLATOR 
A grid -dip oscillator for applications 

in the u.h.f. range has been announced 
by Meastu'enlents Corporation of 
Boonton, N. J. 

FULL VIEW 

WITH A 

FULL VALUE 

HYCON 

OSCILLOSCOPE 
MooEL 617 

$269.50 

You get more for your scope dollar in a Model 617 
Oscilloscope, because Hycon's special flat face 3 -inch 

tube eliminates fringe distortion. You pay for 
a 3 -inch scope -you get 3 inches of sharp, usable trace. 

And this precision scope meets all requirements 
for color TV servicing. So before you buy any scope, 

compare it to the Model 617 feature by feature. 
For full view-full value you'll buy Hycon ... setting the 

standards "where accuracy counts." 

4.5 MC BANDPASS WITHIN It 1 DB (VERTICAL AMPLIFIER) 
HIGH DEFLECTION SENSITIVITY (.01 V/RMS PER INCH) 

INTERNAL CALIBRATING VOLTAGES 

EDGE LIGHTED BEZEL 

STURDY, LIGHTWEIGHT CONSTRUCTION 

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

Service facilities in your area. 

COX Mfg. Company 
2961 EAST COLORADO STREET PASADENA 8, CALIFORNIA 

"Where Accuracy Counts" 
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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 as 
Order accompany. 
Ing this ad. 

Type Price 
1Á70T .. .53 

11150T .. .51 
1L4 .... .51 
1L6 .... .51 
1LC6 ... .49 
1N5GT .. .51 
1R5 .... .51 
1T4 .... .51 

.51 
1U5 .... .43 
1X2 .... .65 
2A3 .... .35 
2A7 .... .35 
304 ... .53 
3Q5GT .. .61 
354 .... .48 
3V4 .. .48 
5V4G ... .49 
5Y3GT .. .30 
574G .. .40 

Type Price 
5Z3 .... .42 
6A8 .... .40 
61(7 .... .40 

6084. .. .40 
6AC7 ... .65 
6AF4 ...1.02 
6AG5 ... .52 
6AH4GT . .65 
6AJ5 ... .96 
6AK5 ....96 
6AL5 ... .43 
6A05 ... .48 
6AR5 ... .48 
6ÁT6 ...37 
6AU5GT ..60 
6AV5GT . .60 
6AV6 .. .37 
6AX4GT . .60 
6AX5GT ..60 

Type Price 
68A7 ... .58 
6BC5 ... .48 
68E6 ... .46 
6BF5 ... .48 
68F6 ... .48 
6BG6G ..1.18 
6BK5 ... .75 
6BJ6 ... .51 
6BH6 ....51 
6BK7 ... .78 
6BL7GT . .78 
6BN6 ... .90 
6807 ... .85 
6BY5G .. .60 
6BZ7 ... .95 
6C4 .... .41 
6CB6 ... .51 
6C06G ..1.63 
6CU6 .95 
6F6 .... .42 

Type Price 
6F5GT .. .44 
6H6 .... .50 
6J6 ...61 
6J5GT .. .49 
61(601 .. .39 
6L6 .... .78 
6S4 . .41 

6S8GT .. .65 
6SA7GT ..45 
6SK7GT . .45 
6SL7GT . .60 
6SN7 ... .60 
6507GT . .38 
618 .... .71 
6U8 .... .76 
6V3 ... .80 
6V6GT .. .48 
6W6GT .. .53 
6X4 . .37 
6X501 .. .38 

Type Pric 
6X8 .... .80 
7FB .... .49 
7N7 ... .49 
12ÁL5 .. .43 
12ÁT6 .. .37 
12AU6 .. .43 
12AÚ7 .. .58 
12AV6 .. .42 
12AV7 ..73 
124X4GT. .60 
12AX7 .. .61 
12AZ7 .. .65 
1264 ... .72 
12BA6 .. .46 
12BA7 .. .58 
128E6 .. .46 
12BH7 .. .61 
128Z7 .. .63 
121(7 ... .40 

FREE $7.20 list value Bonus Box of 
three 65N7 tubes and 25 as- 

sorted resistors with each order of 525 or more. 

SAME DAY SERVICE 
48 Hour Postal Delivery To West Coast 

TERMS: Save all freight and postage charges. All 
orders accompanied by lull remittance will be shipped 

POSTAGE PAID anywhere in the continental U.S.A. 
25o. deposit required on C.O.D.'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 Price 
12SL7GT. .60 
125N7GT. .56 
19866G .1.48 
1918 ... .71 
25806GT. .82 
25L6GT . .41 
25Z5 ... .55 
25Z6GT . .36 
3585 .. .48 
35C5 ... .48 
35W4 ... .33 
35Y4 ... .42 
35Z5GT . .33 
50A5 ... .49 
5085 ... .48 
5005 ... .48 
TYPE SO. .40 
117Z3 .. .33 
117Z6GT. .65 

-SPEC AL!-till NOV. 1- 
Type Price Type Price 
OZ4 39 12AT7 53 
IB3GT 55 12BY7 59 
155 .35 12SA7 43 
5U4G 39 12587 43 
6ÁU6 33 12597 35 
6BA6 38 25W4GT .... .39 
6696GT .... 75 35L6GT 39 
6SN7GT 48 50L6GT 47 
6W4GT 35 117L7GT .... .99 
Watch for our monthly specials of key radio 
and TV types. antage 

and order Fey reg. 
Tent, 110W. 

TELTRON ELECTRIC COMPANY 
428 Harrison Ave., 

Whttemen, tietuz, 

Dept. RN10 
Phone HUmboldt 4 -9848 

Harrison, N. J. 

4 

4r"S 

P 

A1. im 

TELEVISION 
RECEIVERS, 

TRANSMITTERS 
ARC WELDING 

. . Sarkes Toulon Centre -Kooled 
Selenium Rectifiers give years of trouble -free, maintenance- 
free service. Write for complete Information. 

Sorkes Tarzion, Inc., Rectifier Division 
DEPT. R5 415 N. COLLEGE AVE., BLOOMINGTON, IND. 

In Canada: 700 Weston Rd., Toronto 9. Tel. Murray 7535 
Export -Ad. Auriema, Inc., N. Y. C. 
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Designated as the Model 59 "UHF 
Megacycle Meter," the new unit is 
designed for u.h.f. TV, Citizens radio 
band, and important mobile communi- 
cations bands. It measures many 
parameters and phenomena dealing 
with transmission and reception of 
signals in the range of 430 -940 mc. 

The Model 59 is rated at 30 watts 
and operates from a standard 117 v., 
60 -cycle source. The company will 
supply full details on request. -31i - 

QSL CARDS WAITING 
TIIE Far East Am ateur Radio League 

( FEARL) has in its QSL Bureau thou. 
.:aids of unclaimed QSL cards. Most of 
litchi are for "J" and "JA" eallsigns in- 
.ued to former occupation personnel 
svlso have since returned to the States. 
There are also quite a few "KA" calls. 

If any former "J" "JA ", or "KA" li- 
censees Wish to cis these cards, self - 
addressed, stamped (U. S. postage) en- 
velope..hould be sent to: FEARL QSI, 
Bureau. P.O. Box 111, APO 500, c/a 

Postmaster, San Francisco. 
Former FEARI. nunsbers are entitled 

to have their cards returned postpaid 
upon receipt of their current addresses. 

Cards not eta' .d in six months will 
be destroyed, so act promptly if you 
want your cards. -3 

DIMPLING SHEET METAL 
IT'S pretty difficult to countersink 

screws in sheet metal, but von can still 
nt screws flush if you "dimple" the 

metal first. A g I technique 10 use is 
.howu in the pl graph. 

Place the metal to be dimpled on a 
block of w I. Place Use rounded head 
of a ball peen (machinist's) hammer 
against the metal at the point where you 
'sani the dimple. Strike the flat head of 
the ball peen hammer a sharp blow wills 
another hsmuncr. If the sheet metal is 
thick. two or three hammer blows may 
be needed to give a good dimple. -3I- 

Technique for dimpling piece of sheet metal. 

RADIO & TELEVISION NEWS 
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3 TUBE 
CIRCUIT 

MT= 
CASCAMATIC 

he NEW m 

TV BOOSTER 

SMASH 
PRICt! >4F 

The Alliance Cancamatir TV booster Is ihr 
latest accessory which combines all the ad. 
vantages of television boosters in single 
unit! Fully automatic - requires no further 
tuning - no manuel control. Automatically 
turns on and off with set. Completely hidden 
from view mounted in bark of the set. 
¡retenti, Installed - require, no further at- 
tention. Improve, quality of both picture and 
sound signala. Eliminates noise - improves 
signal-to-noise ratio. Features famous "Cali- 
fornie" circuit with three tubes. Works on 
ail VHF channels. Came two 638 tubes and 
one BBKT Attractive metal cabinet 4" X 
5%" s 4% ". 110 -125 volts, 60 cycles AC. 

C mplleet w th tubes and instructions. nul/. 
let 
OASCAMATIO TV BOOSTER. Lit $20.05 In Lote of 3. ea. 6.45 

Singly. ea. 6.95 

1200 F1. REEL 

Genuiar 
t 1'1,1 

"CI; 

RECORDING TAPE 

STOP -GO SESSIONS TIMER 
The timer that's almost human. luit 

2 this this marvelous Scstons electric 
timer mechanism to switch on or eel 
your rad io, television, or electrical 
appliance automatically. Will turn on 

4 your radio at any desired time. lias -_r miracle "Sleep Switch" so that you can 
play your radio when you go to bed and 
it turns oft automatically at a preset 
lime, allowing up to 90 minutes to 

4.75 'F elapse. With mounting bracket. For 117 
volts 50/60 cycles AC. 

LAFAYETTE made a terrifie 
deal with one of the trading 
manufacturers of recording lape 
to 

er ep11 tape which sellst for almost 
plus twice our price WE GUAR - 

postage ANTEE ABSOLUTE SATIS- 
FACTION OR YOUR MONEY 
BACK. The Ouest. ,rohssinm 

al- quality recording tape obtainable. Illghest performance 
for thousands of playings. Red Oside Base in a smooth. 
unldn,o coating: greater signal strength: with maximums 
fidelity; uniform frequency restons, from 40.15.000 cps 

too'. P, r'.1 

3 LENS TU RRET MICROSCOPE 
1? IOOX- 200X.300X 

Precisi.n bail/ fer 
and long lusting service. 

Triple position Mere held. 3 

.ehromo/ic colore d abje 
tines for mognifeatio. of 100X. 
200X and 300X power! Hevy bote 
and band -- inclines Ihr.sgh 90'. 
Dta1 boob locssieg by rock and 
pialon. Adjustable plana ssbssag 

irror. High grde m seplics 
.led 9hr.aghent! Complete with 
lased wooden carrying co,. and 
slides. Pipa. WI. 4'2 Iba. 

F10 NET 7.45 

1- 
4 x 40 FIELD GLASS 

Imported from Germany. 
? -RS, Ñ/ Built-in Magnetic Compat. 

Smooth Center Focusing. 
Nagnities objects 4 lines! Not a 

opti- 
cell 
"drugstore 

lenses. and polished le es. 90 
min objective lenses for maximum 
light gathering power. Complete with %p neck strap. 
F39 -Tax included Net 3.99 

No. MS-67 

YACHT STYLE BAROMETER 
Made in Germany. 
Hardwood Polished Case. 
Solid Brass Spokes. 

May be used on salt or desk. Opera 
face porcelainized scale reveals in- 
tricate mechanism. Roads 26 to 32 
Inthta. Polished brass bezel. 5 " in 
Diameter by I10" deep. Forecasts 
weather 12 to 21 hours in advance. 
F51 Net 5.75 

MAP MEASURER & 
COMPASS 

Not a gadget -a real instrument, 
Measures curved or irregular shapes! 
Use on any size map. 

Ideal for motorist -eamper -hunter -boating 
enthusiast! Just trace along route and read 
distance trom dial! Builtin Magnetic corn 
pals fully calibrated. 
F -47 Net 1.69 

12" COAXIAL SPEAKER 
12 -Inch Alnicro V PSI with I inch voice 
colt and heavy one piece cone. Si cciall 
designed 3hach Alnico V I'M tweeter 
completes lhls combination speaker. 
range 40 to 17.000 cos. Uuiltin hidli 
Vass alter. Installs same as regular I'M 
speaker only two wires to coWled . lm- 
pedante 8 ohm. Wt. 8 lias. 

STOCK NO. SK -22 11.97 

A REAL BARGAIN IN 
CRESCENT. 3 SPEED AUTOMATIC 

"INTERMIX" RECORD CHANGER 

NEW POCKET AC -DC VOM 
MULTITESTER 

9.95 
This in,trwuent is one of 
the Lest buys That Lare. 
gela, has ver offered in 

a n'ide 
ever 

ACDC 
MULTITESTER. An 
ideal portable unit that 
lacets the need for a cum- 
nact. yet rugged 
trutnent. lias case of 

in. 
p 

,radon usually FOUND 
ONLY IN MORE EX. 
PENSIVE 

Has 100 oRhU 
soit :olio ivity on both AC or DC. Uses full 3" n'au, 
gulag meter wish large. easy to read scale. Unes 
provision resistors. jeweled O'Arsons al uiicroanip ouater 
uiO'einent. Ranges:.tCDC and output solts 0 -5, 0 -21. 
0 -25ii. 0.1000V; L/C outrent 0.1, 0.10. 0 -tun, 
Ite.istanco O.1o1i and 0.1100K ohalS. Into haudemne sturdy 
bakelito case. Size: 4'S" X 315" X lad Suillaind Cuul- 
plete with lest teals and batteries. A Must for every 
servicen,.m. slop. Laboratory or eanent a -nier -and at 
l.afatette'a lyric, SOU can allord to onn one. Shp$. "t. 
s's lbs. 
MODEL RW27C- COmidsm 'n Ian: of :; 9.45 

O W. 

?I 

S 575 -52 db vrpvt Ied 
Ronge 30 10.000 cps 

10 ft. sable lad Hemel. and taler. 
le0kise base 

A really lino mieroph, m, by a si :umfac 
tuner known tho world oser l'se for 
amateur broadcasting, public .del res. and 
home recording. l'an be used stilb fluor 
stand. Shpt. \1st. s.L Ils. 

PA -21 5.75 

Stock No. 

112.12 
RE 
RE -10 
RE 
RE -16 
R 17 

RF .17 
RE.Ia 
REU 
RE19 

h of 
_oEaehlO Mil Each 

65 MA .57 .55 
75 MA .67 .64 

100 MA .80 .75 
150 MA .92 .gS 
700 MA 1.11 1.08 
250 MA 1.29 1.11 
300 MA 1.31 1.29 
ISO MA 1.57 1.50 
000 MA 1.15 1.66 
450 MA I 77 I 70 

WITH TURNOVER --. 
CRYSTAL CARTRIDGE - 

Famoufmake latest design. lolly automatic changer al record low 
panel This peerless performer plays all 7'. 10' and ie records in 
en, sequence "free-Floatng' lealhefweight tone arm has Webster 
burn -over cartridge and dual needles for 331/j, 45 and 70 rpm, 
balanced for excellent tonal reproduction. Automatic shuoll after 
lest record. Direct rim dove turntable action and constant speed 
motor for "wow'.Iree Operation. tautly installed. Well not jam. Dm: 
13- 111/4' with 5 ' /1w clearance required above and 7%¿ below 
mte.board.Comptete with Phono and AC Cords Fresh stock. . 

Quantity limited al Mis kw pliue Wt. 10 its ho A501 19.95 

`. 

PRECISION DRAFTING SET 
11 Pieces -Fined FsltLined Case 

Made In Garman,. of heavy brass. nickel 
plated and pul"hed. Instruments in. 
dude 5'v" Comoass with pencil and pen 
Points and lengthening bar. 5'o" Di 
vlder, three 3 ?," sidewheel bow dlvidera 
with needle point. pen point and pi ncil 
pelnt. S" Ruling pen, extra handle for 
pon or pencil. capsule with extra leads 
Interchangeability of these many Darts 
mates this an 00005tienally versatile set. 
Your money back-if this set is not 

S2.75 orth twits our print 
F.13 ._ _ . Net 2.15 

3 -SPEED 
PHONO MOTOR 

se, WITH TURNTABLE 

Plays 33%3, 45 and 78 RPM retords. Quiet dependable 
operation assured by rubber shock.mountd friction type 

1 motor. Speed change control permits instantaneous meshing 
I of proper idler for desired speed. Shpg Wt. 3'a lbs. List 

Price $10 .95. 

tStock No. ML13 Net 4.95 

October, 1954 

SPEEDWAY 1 /4re 
DRILL 

Powerful. lightweight 
drill. for home or allai' 
l'snudty: 1' In steel. 

5b" In hard wood. Sneed at fui t1 Ìpad: 1.5.0 
I.P.M. Heavy duty trigger switch ssith "1m k" 
and Instant release. R'irh Joroba g'ared key 
dhonk For 111 stilts :\C DC $Iij'g. Wt. 1 D,- 
HD -108 spee,loo> 'a" UriIL .... Net 14.29 

3.5 nett output 
Ouar:udcc t high qunllis rw.o I d-gdb ate= f -r 
direst replacement of all st 1111.11.11 i .rrtrid..,e 
such as 1.711. L52. LOI, \5'unit, NID, and 
many others. Pln plug forintcters for all 
78 r.p Iu. 

LIST PRICE $5.50 
STOCK -NO. PK- II- Single. eaeh....1.99 

BARGAIN CATALOG 
FOR LEISURE HOBBYISTS 

ol3ra a, Bar 

Ctar Ra R,oard Pia Ta "ni 
TV Booster Ate luter , Fidelity Equipment, 11P.,A. Systr o, 

All Ratio, TV L HAM SUPPLIES. Chu.- 
luri, Of buys 

y, 
t u -at s vus. W,ne 

your jeer u rat a 
op 

Reg. poco 
1.1154r 

r price 

$14.95 
Brand new, in original Western 
Electric's jewelers case. Sup- 
plied with receiver, receiver 
cord, battery cord and plug 
(less batteries). Money back 
guarantee. Act now while they 
lusti Uses Burgess XX30E and 
IR batteries at $1.55 per set. 

SONOTONE 9980 -S 
TURNOVER CERAMIC PHONO CARTRIDGE 
WITH PUAI. SAPPHIRE NEEDLES 

REPLACEMENT FOR 
COLUMBIA 360 -VMS 

WEBSTER AND CRESCENT 
RECORD CHANGERS 

SPECIFY STOCK NO. PK.40 
In lote of 5. each.... 3.50 Stouts*, each.... 3.98 

BATTERY ELIMINATOR 
AND 

CHARGER 
WAS.2.ZS 

SPECIAL 

Typical Lafayette Value. Made by teadin0 manufacturer. 
Operates from 110 VAC and supplies 6 volt DC up to 10 
amps continuous. 15 amps intermittent. 9Positjon switch 
adjusts output bur any drain from .a amp up. As bat 
tory charger delivers approx. 8 amps tapering to 2.5 
amps; lower rates obtained from other taps. Has sepa 
rate voltmeter and ammeter. Sire 8'a s 7'a z 7 ". Metal 
Cabinet. Shpe. Wt. 16 lbs. 

DEPT. RJ 

100569)4n NEW YORN,N.1. . 

BRONX,N.Y. 542 E.FgrtRwlRd 

NEWA J. 24 Cadrai Ave . 

PLAINRELD NJ. 139Wsst2s1St. 

BOSTON,MASS. 110 FUgrgl St. 
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2 
NEW RIDER BOOKS 

PUBLISHED IN 

LATE SEPTEMBER 

PICTURE BOOK OF TV TROUBLES 

Horizontal AFC -Oscillator Circuits) 
By the Rider Laboratory Staff 

Vol. 1. 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 of picture and wave- 
form observation. All material in this book is 
the result of actual troubleshooting, done in the 
Rider labs! Over 65 "faulty" picture tube pat- 
tern illustrations ... over 150 waveform illus- 
trations (normal and abnormal!) A MUST for 
every service technician! 

CHAPTERS: Pulse -width Type (Synchroguide); 
Phase Detector -Stabilized Multivibrator; 
Phase Discriminator -sine wave oscillator 
(Synchrolok); Phase Detector -sine wave os- 
cillator. 

Cat. #168. Approx. 80 (51/2x81/2") pages .. . 

Only $1.35. 

HOW TO USE TEST PROBES 

By A. A. Ghirordi and R. G. Middleton 

The only book of its kind! Written by two of the 
country's leading electronics experts, this book 
covers all types of test probes used with VOM's, 
VTVM's, and scopes. The one book that tells 
you what probe to use, where to use it, how to 
use it! Complete, step -by -step explanations. 
with practical examples of results and effects. 

CHAPTERS: Resistive High -Voltage D -C Probe; 
Capacitance- Divider High -Voltage A -C Probe; 
Test -Cable Shielding and Test- Circuit Loading 
Fundamentals; Resistive Circuit - Isolation Probe 
( "D -C Probe Compensated R -C ( "Low Ca- 
pacitance"" and Cathode Follower Circuit -lso- 
lation Probes; Rectifying Probes for the VTVM; 
Demodulator Probes; Index. 

Cat. r<165. Approx. 176 (51/2x8!,) pages .. 
only $2.90. 

Buy these books from your jobber 
or book store today! If unavailable, 

write to: John F. Rider Publisher, Inc. 

SPECIAL OFFER! 
"ELECTRICITY FOR BOYS AND GIRLS'' 

... ONLY 25c1 
Answers ALL the questions your youngsters ask 
about electricity! In simple, "boys- and -girls" 
language, this book clearly explains electricity, 
electrons, currents, atoms, batteries, genera- 
tors, conductors, circuits, electrical terms, how 
to build a simple electric motor, and much 
more! Profusely illustrated! Perfect for every 
boy and girl! 64 (51/2x81/2" pages. only 25c' 

MAIL THIS COUPON TODAY! 
John F. Rider Publisher, Inc. 
480 Canal St., New York 13, N.Y. 
Please rush me .... copies of 
ELECTRICITY FOR BOYS & GIRLS C 25c 
each! Payment enclosed. 

i 

NAME 

ADDRESS 

CITY STATE 

N 
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What's New in Radio 
(Continued from page 108) 

TWO -METER CONVERTER 
A new, low- priced converter built 

to receive the two -meter band on a 
conventional short -wave receiver is 

being offered by Marshall Mfg. Co., 
1406 Venice Blvd., Los Angeles 6. 

It is being supplied in four models, 
i.e., with or without a.c. power sup- 
ply and in wired or kit form. All of 
the critical wiring is already done for 
the prospective kit builder. 

The unit measures 5" long, 31/.1" 
wide, and 312" deep. The output fre- 
quency is 21 to 25 mc. 

MINIATURIZED CRYSTAL 
James Knights Company of Sand- 

wich, Ill. has recently introduced a 
new crystal, the JK -G3. 

The miniaturized, high -stability unit 
features extreme compactness as well 
as high "Q" for maximum perform- 
ance. It is available in a frequency 
range of from 10 to 100 megacycles. 

The crystal is vacuum sealed in 
glass to provide shock and contamina- 
tion protection. 

ADJUSTABLE POWER SUPPLY 
The Shasta Division of Beckman In- 

struments, Inc., P.O. Box 296, Rich- 
mond, California is now marketing an 
adjustable power supply, the Model 
701. 

The new unit is an unregulated sup- 
ply providing d.c. voltages from 0 to 
250 at a maximum load of 90 ma. (360 
volts, open circuit) and an a.c. fila- 

100 WATT- SECOND 
PHOTO FLASH OUTFIT 

For _ . %t tl, a built in vibrator 
app] 110 VAC. ,Write for 

S u 16's x 104S x 4',t. 'At. 50 lbs. 
Consists of: 

SYLVANIA 200 WATT SECOND BULB -similar to 
Syl. Type R- 43:10. Enclosed in heavy duty 
Pyrex for rugged service. 

2 -G.E. PYRANOL 23 MFD C3 2000 VDC INT. 
CONDS. 
Ignition 

`oil, 
trigger housing. lamp asc'y which 

any type reflector with 20 
ft. 1 

adaptable 
# I 0 Cord. 

PLUS-2000 V atm.-relays-tubes-fuses - 
Power switches, vibrator & mi.,. parts. 
Pr. 

cord. 
. note ant,- I 

triggering for arrran ra.' Thi, s2995 lfil Originally ('ost r$472.5u. ` 7J 
BRAND-NEW with un1 - 
COMPLETE A READY OPERA I I.. 

MISC. PHOTO -FLASH PARTS 
200 WATT -SECOND SYL. FLASH 1.11.5 .....$7.95 
23 MFD 4, 2000 VDC INT. PYRL. CONDENSER 7.99 
LAMP A95'V w, Igo. coil 4 trigger 5.95 12,24 V Vibrator 3.95 
TG -34 -A CODE KEYER -115. 290 V 50 /60 cycle -Automatic unit reproduces code practice sig- 

nals recorded .. paper tape. This unit will pro- 
vide to one Jr more persons by use 
of self contained speak. Keying oscillator for 
tise with 

er 
a hand key. Compact in portable car- 

rying e. Complete with tubes. photo-cell- 
manual. 10 9'10 x I11, x 15 13 16. 
Slt. Wt. 45 lbs. BRAND-NEW in $ 14.95 original carton 524.95. t'SED. . 

TO -10 CODE NEVER- Sirnilur in nperatiun to T/:- 
:41 hut n udio output. (loused i, sta nd- 
ard metal 

ore 
Size: 11 s 2I s l:sI Sh. 

Wt. 65 lbs. with tubes and photo 
$19 95 cell. USED BUT EXCELLENT a 

McELROY INKED DOUBLE TRACK TAPE SET -15 
reels in metal carrying c w handle -used 
with any code unit using inked 

$1 
tape. 

NEW 
INDIVIDUAL TAPES for the following lessons- 

1. #2, #N. #11. NEW in metal contain- 
ers ea $1.25 

VIBRATOR POWER SUPPLY PE- 167 -Operates 
from 2 V wet cell. Output: 1.1 V at 500 m 
and 125 V (t 50 m ,r 1.4 V tñ' 351) ma and 
60 V or 15 ma. Case 6 x fi x I I1_ Con- 
tains 4' peaker' vibrator, attars. diagram, etc. 
Like NEW w /cable & plug. Butt. not 
incl. $14.95 

SUPREME METER 145916 -Scaled for Volt-Ohm- ()mind. 'a ua movement. 2u. round body. 4 x 
square face. Out of Model 502 Test Set. 

2.03 Ib, NEW. Rioted $6.95 
0.200 DC UA METER -Accuracy 2 '} Sensitivity 

orno ohs, per .1 V. DArsonval n eat. 40 
scale div. 2't, - round body. 4 xmf?gn 19'32 
reel. Flange. New $6.95 

WESTINGHOUSE PX -I4 AMMETER -I ̂r a - -.1.1 -10 IX' AMPS -Open face portable -P.M. 
fa. 4 t 

moving l. Dill I I no 
pi test leads and 

leather carrying rase -BRA t NFTV in , iginal 
box $9.95 

SUN MODEL AM2 AMMETER Same as above 

1 
except physical size--54'e round x 2" high - 

t'_ Lm type face -w, test' leads & leother 
carrYing case. BRAND NEW $9.95 

n -200 DC UA-Simpson Model 27, sew 55.50 
0 -150 VAC-Stark .17111 -:t- sq. New 4.95 
0 -1 R.F. Amps -Weston 507. New 3.2S 0-:i R.F. Amps- Iliekok 5661. New 3.25 
TRIUMPH SWITCH ASS'Y -Model G- 30 -27. - 

pole N wired ed w all colt multi- 
pliers & ent shunt ist ors -w /upper 
oxide rect.' knob, nifg. hdwe New $2.93 

TECH. MANUAL for ItC -22I Freq. Meter NC,,. 
$1.25 

"IDEAL" SOLDERING PLIERS 6 TRANSFORMER -Thermogril, corium pliers A o 
n 

necting 
cable--INPUT: 115 VAC 60 cycle to 10 
9maps -- OUTPUT: Low: 9.5 V- 111gh: 4.5 V (2 
0 AMPS INT. or 60 AMPS cunt. duty. In 

metal carrying case which can he used for tool 
box. BRAND NEW. wt. approx. 25 lbs. 

$24.95 
250, WITH ORDER -SAL. INCL. POSTAGE C.O.D. 

MICHIGAN RESIDENTS ADD 3% SALES TAX. 

AARON ELECTRONIC SALES 
3830 Chong Sir$ Detroit 7, Mlehlgal 

TV TRADE -IN SETS 
BOUGHT - SOLD 

Philco Emerson GE Admiral 
Motorola Tele -King Others 

10" -$17; 12" to 1 7"-$20 up 
List 

,,,1 a,ee1. ,. ma ,der ., 
available -Addy $5 each for pa, , 

WASHTEK SERVICE CO. 
1501 Beaten Read. Bronx, N. Y. DA 3 -9211 

Be "k a. -'' m,on learn how to send and 
andreceive me ages ,n code by telegraph 

radio. Commerce needs thousands of 
men for Jobs. Good pay. adventure. in- teresting work. Learn at home quickly 

System. famous Cmmial LI. 
cense. Write for FREE BOOK. 

SYSTEM CO. 
Dept. 21.. Box 028 Denver 1. Colo.. U.S.A. 
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ment power, 6.3 volts at 3 amps, cen- 
ter tapped. 

Ripple has been kept to the low val- 
ue of 20 mv. r.m.s. by use of a two - 
section choke input filter. An auto - 
transformer in the primary permits 
d.c. output adjustment. A monitoring 
meter is also provided on the front 
panel of the instrument. 

VIBRATOR PULLER 
Tite James Vibrapowr Company, 4036 

N. Rockwell St., Chicago 18, Ill. is now 
offering a new vibrator puller to the 
service industry. 

The new unit is designed to auto- 
matically release the vibrator ground 
clamp, grip the can firmly, and permit 
easy removal from the most confined 
auto radio chassis. 

The Model C -905 is available from 
the company's distributors or further 
information can he obtained from the 
company. 

SUBMINIATURE WIREWOUNDS 
Resislunre Prodiuts Company, 714 

Race Street, Harrisburg, Pa. has de- 
veloped a new line of subminiature 
precision wirewound resistors. 

The Type JA is 1/4" in diameter and 
'/a" long. Maximum resistance is 125,- 
000 ohms at .1 watt. The type JC is '.á" 

in diameter by %" long. Maximum re- 
sistance is 250,000 ohms with a power 
rating of .15 watt. Tolerance of ± 
1% is standard with tolerances of ± 
.05'4 available. These resistors have a 
mounting hole for a #2 machine 
screw. 

SUBMINIATURE SWITCHES 
Micro Switch of Freeport, Illinois 

has recently introduced a new series 
of tiny, three -position, panel- mounting 
subminiature toggle switch assemblies. 

Each assembly has two single -pole, 
double -throw basic switching units, 

stop scouting around 

for 
hard -to -find 

ean.Tjpe 

Eleetrolytics!,, 

Your Sangamo Jobber 
can supply all your "twist -tab" needs 

Whether you need a hard -to -find capacitor for an 
obsolete set, or the latest size for any 1954 model, 
you can make just one stop for all electrolytic 
replacements -your Sangamo Jobber. He carries 
the most complete line of twist -tabs in the indus- 
try ... 40 new types have been added in the past 
year alone ... and he has them all IN STOCK! 
Sangamo Type PL Electrolytics are used as origi- 
nal equipment by all major manufacturers -they 
are exact replacements -they assure long life and 
dependable performance at 85° C and under 
conditions of high surge voltages and extreme 
ripple currents. 
Make your Sangamo Distributor your "head- 
quarters" for all your capacitor needs. He can 
help you because he stocks .. . 

Sangamo ...still the most complete line in the industry 

SANGAMO ELECTRIC COMPANY 
MARION, ILLINOIS SCS<-1A 

October, 1954 149 
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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 
RESEA RCII AND 

DEVELOPMENT LABORATORIES 

150 

Culver City, Los Angeles County, California 
Assurance is required that relocation of the applicant will not cause disruption of an urgent military project. 

providing control of as many as four 
circuits. One basic switching unit is 
in each extreme toggle position. 
Neither unit is actuated in the center 
toggle position. However, due to the 
fact that there are two single -pole, 
double -throw switching elements, it is 
possible to have three different combi- 
nations of two circuits open and two 
circuits closed at any time. 

SENSITIVE RELAY 

Hedin Tele- Technical Corp., 640 W. 
Mt. Pleasant Ave., Livingston, N. J. is 
in production on a new sensitive relay 
which has been designed primarily for 
electronic chassis having sufficient 
height but little adjacent space. 

The relay provides a hermetically 
sealed, d.p.d.t. combination and has a 
capacity of up to 3 amperes inductive 
load. It is equipped with a standard 
octal socket. Wattage consumption is 
.1 and less, depending on the contact 
arrangement, or less than 1. ma., de- 
pending on the voltage used. -- 

SELENIUM SHORTAGE 
BECAUSE of the recent curtailment in 

the mining of copper, from which 
selenium is obtained as a by- product, 
and because of selenium stockpiling for 
military requirements in the event of a 
national emergency, the amount of raw 
material available for selenium rectifiers 
has been reduced materially. 

One way to insure a continuous sup- 
ply of replacement rectifiers and to fore- 
stall reduction in production of these 
units is the reclamation of used selenium 
rectifier -. One rectifier manufacturer 
is requesting, therefore, that all service 
technicians and others using selenium 
rectifiers return replaced rectifiers to 
their distributors. The manufacturer, 
Sarkes Tarzian, Inc., is issuing credit 
to their distributors for all rectifiers re- 
turned. depending ui size. These 
credits, of c .se, will be passed on to 
service technicians and other distributor 
customers. -3p- 

CLEATS FOR LINE CORDS 
CLOTHESLINE and awning line cleats, 

available at local hardware and dime 
stores, make excellent holders for line 
cords on portable electronic equipment. 
Use flat -head machine screws to mount 
them on the back of the cabinets of your 
electronic gear. 

If you have a portable p.a. system, 
you'll find that the larger line cleats also 
make good holders for loudspeaker line 
and spare microphone cable. -3d- 

Keep line cords kink -free with cleats. 
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9ca'uz«eeed ater:1ea,te ! 
*ozur daze oj Aeguediceed ! 
.C'azqeat Qeeeetia.c c.c ace uL412d! 

NOTE! CRYSTAL ACTIVITY BEFORE SHIPMENT! 
]!U, t,ers liisted are FUNDAMENTAL FRE:QUEN(IESin Kilocycles. 

All 

SFT-243 
Lot. of 10 or more. Each 69c 
Lots of 6 or more. Each 79e 
Individually. Each 99e 

1615 2305 2535 2170 2940 3130 3525 6200 6573 7325 7710 7990 8133.3 1110 2320 2545 2775 2945 3135 3640 6206 6575 7340 7720 8000 8140 
1129 2350 2550 2780 2950 3140 3655 6225 6600 7350 1730 8006 8141.7 
1150 2355 2551 2785 2955 3146 3680 6235 6606 1375 7740 80083 8150 1195 2360 2560 2790 1960 3150 3100 6240 6625 1400 1750 8010 8158.3 
1525 2365 2565 2195 2965 3155 3760 6250 6640 7406 7760 8016.7 8160 
1900 2370 2570 2815 2970 3160 3800 6213 6650 7425 1770 8020 8163.4 1915 2375 2675 2825 2915 3165 3885 6275 7000 7440 7780 8025 81667 1930 2390 2580 2830 2980 3110 3940 6300 7006 7500 7783.3 8030 8170 
1940 2115 2585 2835 2985 3175 3955 6306 7025 7510 7190 8033.3 8173.3 1950 2430 2590 2840 2990 3200 3980 6315 7040 7520 7800 8040 8180 
1965 2435 2595 2845 2995 3202 3990 6325 1050 7530 7810 8041.7 8183.3 
1977 2440 2650 2850 3005 3205 3995 6335 7073 7510 7820 8050 8190 
2015 2442 2655 2855 3010 3210 6000 6340 7075 7550 7830 8058.3 8191.1 
2017 2450 2660 2860 3015 3220 6006 6350 7100 1560 7840 8060 8200 
2020 2455 2665 2865 3020 3225 6025 6362 7106 7570 7850 8066.7 8206.6 
2025 2460 2670 2870 3025 3230 6040 6313 7125 1580 7860 8070 8208.3 
2035 2465 2675 2875 3030 3235 6042 6375 7140 7590 7870 8073.3 8210 2040 2470 2680 2880 3035 3240 6050 6405 7150 1600 7800 8075 8216.7 
2055 2475 2685 2885 3040 3290 6073 6406 7160 1610 7890 8080 8220 
2060 2480 2690 2890 3045 3300 6075 6425 7173 7620 7891.7 8083.3 8225 2065 2185 2695 2895 3050 3310 6100 810 7175 7630 1900 8090 
2090 2490 2705 2900 3055 3320 6106 6450 7200 7610 7910 8091.7 
2105 2495 2710 2905 3060 3340 6125 6473 1206 7650 7920 8100 
2125 2505 2715 2910 3065 3410 6140 6475 7225 7660 7930 8106.6 2210 2115 2605 2851 3095 3395 3665 3870 4020 4175 1310 2130 2510 2720 2915 3070 3420 6142 6500 1240 768.7 7940 8108.3 

2195 2525 2760 2930 3100 3500 6175 6540 7300 7690 7970 8125 

' 2255 2422 2625 2853 3117 3412.5 3680 3885 4030 1171.5 4380 2135 2515 2750 2920 3075 3455 6150 6506 7213 7670 7950 8110 
- 2258 2435 2643 2894 3149 3422 5 3695 3890 4035 4192.5 17915 2110 2520 2155 2925 3095 3165 6113 6525 1275 7680 7960 8116.7 2275 2446 2665 2895 3155 3462 3700 3895 1050 4110 1415 

2280 2466 2685 21199 3161 3480 3750 3905 1055 1215 4435 2300 2530 2765 2935 3110 3510 6185 6550 7306 7700 7980 8130 1690 1890 2090 2295 2461 2710 2925 3190 3485 3760 3920 4066 4235 4440 
1106 1910 2105 2300 2478 2711 2926 3201 3500 3765 3925 4080 4240 

FT -243 Lota of 10 or mn Each 
or 

1720 1930 2106 2315 2491 2125 2960 3210 3520 3770 3935 4085 4255 
Lots of 6 o more. 

e 
Each 

34e 1738 1950 2131 2326 2500 2132 2971 3279 3540 3775 3940 4090 4275 39c 1746 1970 2155 2335 2510 2745 2980 3280 3550 3190 3950 4095 4280 Individua115. Each 49e 1770 1990 2175 2340 2415 2764 3000 3297 3575 3792.5 3960 4097.5 4305 
4035 4300 4635 4930 5295 5645 5782.5 5906.7 6275 6106.6 6906.6 7625 7975 8475 1790 2010 2195 2355 2521 2175 3010 3311 3580 38075 3965 4115 4310 
1045 4330 4680 4950 5300 5660 6800 5907.6 6300 6125 6925 7673.3 8240 8500 1810 2030 2202 2360 2540 2716 3023 3317 3610 3825 3985 4130 4325 
4080 4340 4695 4980 5305 5675 5806.7 5925 6306 6740 6940 7675 8250 8525 1830 2050 2215 2375 2559 281 3027.5 3365 3b30 3830 3995 4135 4335 
4095 4395 4710 4995 5327.5 5687.5 5820 5940 6325 6150 6950 7706.6 8273 8550 1850 2075 2220 2390 2586 2816 3055 3385 3650 3850 4012.5 4150 4345 
1110 4397.5 4735 5030 5335 5100 5825 5950 6340 6713.3 6973.3 7725 8275 8575 1810 2082 2235 2395 7587 2031 30775 3390 3s55 3855 4015 4155 4350 
4135 4445 4780 5035 5385 5706.7 5840 5955 6350 6775 6975 7713.3 8300 8600 
4165 4450 4785 5090 5391.5 5725 5850 5973.3 6373 3 6800 1450 7775 8306 8625 

090 
4490 

4820 5165 
5127.5 

5437.5 5740 5860 5 
5975 

64ÓÓ 8256 7415 3 1825 
7806.6 

8340 
8650 NEW! FREE CATALOGUES! 

4220 
4535 4840 5180 5485 5750 58/3.5 6206.6 6406.6 6840 7506.6 /8733 8350 8690 

CRYSTALS. Send for FREE detailed Crystal Catalogue listing 4220 4540 4845 5205 5500 5760 5815 6225 6425 6850 7575 7905 8375 :5.000 individual frequencies ready for imtnodl :r', 4255 4580 4852.5 5235 5545 5773.3 5880 6240 6673.3 6873.3 1573.3 7906.6 800 shipment! 4280 4610 1880 5245 5582.5 5775 5192.5 6250 6675 6875 /575 7925 8425 
4295 1620 4900 5285 5587.5 5780 5900 62/3.5 6700 6900 7606.6 7973.3 8150 PARTS Send for FREE. Complete Parts Catalogue, listing Test I. 

ment. Command Equipment, Motors, Receivers. Transtnlr 
ele. 

DEALERS A JOBBERS: Write for special quantity discounts on all merchandise. 

NOVICE BAND `ondamental Each SI 25 
Fr, queneles Lot. of I0 o more. Each OA. 

n L i. 143thle in Ell I . Specify your see d ee.r 
-, Les +1111$ s. ., FROM 3701 THROUGH 1148. in steps 01 I ni 
mDOU 

I. tilt UGHfl 1 5190 In Ï1b 7 
of 

NAND crystals come in all frequencies 1111.. F9n'., 1 .x11 
THROUGH 3599. In steps of 1 KC. Examples: :Imp°, 3580. X51111. .. 
AVAILABLE IN FT -243 ONLY I1 "11°i'Itlally. Ea' 

Inds of 10 or more. Ea. All frequencies from 7176 KC THROUGH 7199 KC in steps of I KC. ,,,°,Duos 0 
Examples: 7170, 7177. 7178. etc. 

MISCELLANEOUS & SHIP BAND FREQUENCIES 
8t.95 KC. Octal tube type (Used in 2638 KC. F'T217 92.99 

SCR.584 A SP/1.1/ 93.99 2070 KI'. F'r-21:t 2.99 
200 KC. FT241 .. ... . . 1.99 21147 KC. FT443 2.99 
2110 KC, Type DC-1S In octal tune 207(1 i(C'. DC-34 2.99 

base type holder 1.99 27:18 KC. type 1C 2.99 
327.8 K('. No. D-108342. (Used in 27:18 KC'. FT-243 2.99 

TS -1112 2738 KC. MC-7 2.99 
Soil KC. FT-241 1.99 3111M Kl'. FT-243 1.99 

1111111 KC. 1'T-241 ... ... 2.49 31188 KC. FT-243 2.99 
111011 EC. Type 11C-9. in octal tune 30(1:1 KC. FT-243 2.99 

base type holder 3.5 3008 KC. FT-243 2.99 
20110 K(. F'T-243 1.99 3103 KC. FT243 2.99 
2112 KC. Dl'-:14 2.99 3188 KC. F7-243 2.99 
2171 RC. DC:lJ 2.99 3141:1 KC. F7243 2.99 
2182 K('. FT-24:1 2.99 3198 KC. F7-243 2.99 
251111 KC. FT-243 0.99 3203 KC. F7-243 2.99 
20:12 KC. FT21:1 2.99 5000 KC. FT.243 1.99 
26:17 KC. FT-21:1 2.99 10.000 KC. Type SR-5 Bldey. in 
2038 KC. DC-:11 2 09 C11.1 holder 1.99 

DC -34 & DC -35 CRYSTALS 
Your Choice. Ea. only 99e 

Pin Spacing ? . Pin Diameter .1875- 

FT -241 -A 
Lots of 10 or more. Each 79c 
Lots of 5 or ore. Each 89e 
Individually. Each 99e 

400 442 446 450 453 456 459 463 48 470 474 477 440 144 417 451 454 457 461 464 468 472 475 479 all 415 448 452 455 458 462 465 469 473 476 480 

CR -1 A Lots of 10 or more 69e 
Lists of 5 or more 74c 
Individually. Each 79e 

5980 6670 7120 7460 7930 8032 8116 8171.2 8272.5 8340 8423 
6181 6700 7130 7470 798 8050 8126 8176 828 8351 8428 
6350 6740 7160 7550 7980 8060 8128 8193.2 8290 8351 8430 siliik 6380 6750 7180 7570 8007 8080 8132.3 8194.2 8297.1 8373 8438.7 
6450 6890 1230 7590 8010 8090 8137 8200 8308 8374 8475 

5020 5300 5590 6510 7010 7350 7670 8013 8092 8140 8205 8317 880 8502.8 
5041.6 5520 5677.7 6530 7020 7360 1730 8018 8103.7 8142.8 8216.2 8320 8392 8528.5 
5180 5550 5700 6550 7010 7400 7/90 8020 8110 8146.1 8220 8328 8400 8554.2 
5208 3 5583.3 57271 6650 1080 7440 7810 8025 8115 8152 8260 8336 8404 8580 

8590 

162 
FT -171 Lots of 10 or inure. Each 79c 

Lots of 5 or more. Each 99e 
Individwdly. Each 99c 

2123 228 2415 2630 3010.5 3500 3667.5 3825 3995 4255 5492.5 
2125 2282.5 2435 2665 3175 3510 3682.5 3870 4012.5 4280 6000 
2131 2290 2442.5 2725 3202.5 3520 3695 3880 40375 4310 6210 
2145 2300 2467 2180 3205.5 3550 3700 3945 4050 4345 1165 
18 2305 2470 2835 3215 3562 3712.5 3950 4010 4350 7950 

2155 2320 2532.5 2911 3237.5 3569 3760 3955 4097.5 4360 800 
1151.8 1940 2045 2191 2340 2545 2940 3250 3670 3790 3966.5 4110 4400 9200 
1562.5 2010 2065 2220 2360 2550 2967 3322.5 3580 3807.5 3970 4112 4735 9590 
1738 2030 2082 2258 2390 2557 2990 3400 3637.5 3810 3975 4117.5 5200 
1746 2040 2105 2260 2405 2582 3010 3422.5 3660 3812.5 3980 4245 5225 

COMBINATION SPECIAL -BRAND NEW -HOT! 
1 I'hiw Ell T1l NSF hill SIERI Input. 110 VAC. 50.00 cycle. Output. 6143 YAt 

85 512.; 5 "AC: 11.:1 SAC; 11.:1 VAC. 
1 DEAL FILTER CHOKE: to match above transformer. Each unit is completely shteldr I 

and hermetically sealed. Shipping Weight: 20 IL, 
BOTH ITEMS Your y refunded 
apeelal $2.95 In full If you're 
only not completely satisfied! 

R -23 /ARC -5 I R -27 /ARC -5 
195 to S50 Ke. "Tice famous Q-5'er 
RECEIVER!" Excellent condition. Com- 
plete with tubes, less tpyna. $10.95 motor. Each only 

9 to D MC RECEIVER. Excellent con.. 
)inn. With tunea. less dyne. $5.95 nI.r. f'.rn 

BRAND NEW CODE PRACTICE TAPE 
Reels It l to #9, # 11. # 12, it 15. Each $1.25 
Reels # 10. 713. #1 4. Each .99 

TG-10 
KEYER 

CODE PRACTICE SET $1495 Used. clean condition 
Reduced fo only Ship. wt. 90 Ms. 

77 TONS OF ACCESSORIES! 
Thousands of tubes. ystalx, motors. blowers. transmitters, receivers. cables, 
shake tit 

and 
)lid whist 

COME 
ou like! No 

JOIN 
reasonable refused! 

it, Teel I. twist it, 

NOTE' 
MAll 

Items 
INIMUM ORDER: 92. 

prior 
All CRYSTALL orders MUST accompanied by 

x cash or M.O. WITH PAYMENT IN FULL. No C.O.D. CALIFORNIA BUYERS add 
.:11e. tax. INCLUDE APPROXIMATELY 5c PER CRYSTAL FOR POSTAGE. 

ix. 
CIR1STAL ORDERS -Indicate second Choice frequencies wherever substitution may 

MODEL 78 -B STANDARD SIGNAL GENERATOR 
Mfg( h Standard Meaxurementa Corp. 
2 `ands IS MC In 25 MC-190 MC to 230 MC 
Modulation 400 and 82 cycles 
Fswer Input 117 V.A.C. 25-00 cycles 

Shipping Weight 35 lbs. 

Cxed, good $39.95 
hid. 

New Conne. ....$49.95 

LOTE! All orders 82.50 minimum order. Send 25% 
deposit. balance C.O.D. All Items F.O.B. Los Angeles. 

U. S. CRYSTALS, INC., 
805 S. UNION AVE., 

LOS ANGELES 17, CALIF. 

October. 1954 151 
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LEARN COLOR TV 
THIS EASY WAY! 

Just off the Press! 

ABC OF COLOR TV 
il. G. Pistil's remarkable book 
takes the mystery out of Color 
TV. The only book which x 
plains this fascinating new TV 
L.telopinclit in simple dowT- 

earth manner. It actually 
nsl:des the highly technical 

descriptions of reseanh seirm- 
tist.a into plain everyday Ian - 
; mace. 

sers basic color principles. 

inpatihle 
color TV systtn, the 

lor signal, color TV r 
r 

sept lon. 'Ii p ti 1 t 'tt I.I- 
pds tunes, testa. 

tomes, etc. Just the into T\' senieenum 
to cash In on this rapidly expanding new l' 
tu.ir illu -n.n, d. Only Si 

19E5 5. TV DOCTOR 
ATTENTION: NOVICE SERVICEMEN! 

The new TV DO('TIIII was writ- 
ten expressly for You by li. G. 
('isin. noted T\' educator and 
author. Mr. ('l+in has trained 
thousands of TV technicians. 
many of them now holding im- 
portant posit mints in television. 
Ilia 3-ears of experience are em- 
bodied, in this valuable hook! 
TV DOCTOR contains Just the 
Info you need to start in TV 
serúcing. No theory, math or 
fo las, hut full of practical 
information. Copyrighted Trou- 
ble ShoIing Guide pin -points 

hundreds of TV t oubles. enabling you to diagnose 
I atilt, without pre ions experience. Net hod :undies 
to all TV sets, oil mid new. Special ,1,alaer on 
a"IA It TV. I'sefl l data abut T\' sets, sn- 

Iead -ins, iutterwuw, sanity i ,-, 
to vicar ill,i- t,;', i -Onlyie Sl $1 

FAMOUS "TV CONSULTANT" 
TV Serviceman's Silent Partner 

.. solve to 
t 't\ t 

,1-1. 
nloles.r ̀ UHF sect. 

rrhldes installa- 
iIus and s'mil'ing. Modem 

alignment nut b sis shown by 
pictures, diagrams and simple 
direetinns. tell exactly what to 
do and how to do it. Practical 
printers on use of all T\' Test 
Instruments. Over 31111 pix, rasher 
and snood , nntauts. Detailed 
directions tell where and how Io 
tied (attic parts. Our 135 
RAPID CHECKS, tunny urine 

tris tithe as tumble locator. t25 11111sí r. of scope rr se 
tarok., diagrams, tation patterns, show tedious de- trrl, -take uryaer, out of TV servicing. NO THEORY -NO MATH -NO FORMULAS -Just practical sety- 
us info. trnering all types of T1' sets. 

Only $2 
NEW! 1954 TV TUBE LOCATOR 

TROUBLE INDICATING TUBE LOCATION GUIDES 
r n 11115)' :Gott must {weldor modems from Admiral to 
'L, -uni pins PIX TUBES used in earl, medell lo17 
Ill 1,53 nrmlris. ,s storehouse tir rahralde 'I's , 
mug info. priced very low fur largo voir ne - 

Only Si 
NEW! Trouble Shooting PIX GUIDE 

incl. TV TERMS Explained 
'cet. I Is a fully Illustrated GUIDE ta oft-reeurring 

pis faults. ('alises and e11res explained. Copyrighted 
'l'r,mhle Indicating illustrated chan tells where troll- 
Ides start in typical Tt' set -Illustrations show re- 
sulting faulty TV philtres. Sert. 2 explains Inpulreds 
of T\' temps in non -technical language. Only $1 

NEW! TV TROUBLE TRACER 
Each vol. contains dlnerent copyrighted Trottine 
Indicating 'l'CIIE LOCATION GUIDES" of over Som 
most popular TV models. Vol. 1 has older sets, vol. 
3 newest 1954 models. On common picture troubles 
Illustrated, iratd te, soiree awd cran +l. 
Vols. 1, 2 & 3 Only 50c ea. 

H. G. CISIN, PUBLISHER 
Order from your Jobber today, or if not 
stocked, write to 
HARRY G. CISIN, Dept. 125 

Amogonsett. New York 
Enclosed find $ Send 

STV Pia Guide 
TV Tracer, Vol. I 

0 TV Tracer, Vol. 2 

TV Tracer, Vol. 3 

0 Color TV 
TV Doctor 
TV Consultant J TV Tube Locator 

Name 

aAddress 

City Zone . State 
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USE YOUR RECEIVER 

FOR P. A. WORK 

The compact auxiliary unit 
which can be added to stand - 
ard communications radio. 

By 

EVERETT G. TAYLOR, W8NAF 

Add a simple adapter to your broadcast or short -wave 

receiver to provide a temporary public address system. 

OST amateurs or short -wave lis- 
teners have, at one time or an- 
other, been called upon to supply 

a p.a. system for outings, church 
socials, fraternal groups, and the like. 

Nearly all commercial receivers on 
the market at the present time will 
give sufficient output to meet most of 
the requirements but they lack suffi- 
cient preamplification for a crystal or 
dynamic microphone. Some of the 
more recently produced receivers, such 
as National, Hallicrafters, RME, etc., 
have an accessory socket on the rear 
of the chassis. Heater, high voltages, 
and grid input to the first audio stage 
will normally be found at this socket. 

Recently, the author was called 
upon to supply a source of music and 
a public address system for a little 
"fun and frolic." Why not the regular 
receiver, which in our case is a NC- 
57-B, to supply the music? On the 
regular broadcast band we can get the 
domestic music with the short -wave 
bands giving out with the tango from 
Latin America or music with a Con- 
tinental flavor. What about the ad 
libbing? No mike input. Why not 
use the accessory socket and build a 
little amplifier to get the necessary 
-50 db from the crystal microphone 
built up to a usable figure so it will 
drive the first audio stage in the re- 
ceiver. 

Construction was started and proved 
to be simplicity itself. Only about ten 
components were required plus the 
consumption of about an hour or so of 
time in building the gadget. 

A type 29335 ICA "Flexi- mount" 
aluminum case is used to house the 
parts. An Amphenol type 75- CL -PC1M 
microphone receptacle is required and 
is mounted on one end of the case, 
while on the other end is a type 86- 
CP8 plug which serves as the power 
connector and coupling to the grid of 
the first audio tube in the receiver. 

Complete schematic diagram of auxiliary 
circuit needed to convert set for p.a. 

MICROPHONE 
CONNECTOR 

C 

R2 

a. 

o 

e- 6 6.3y T 4 e, s 

PIN CONNECTIONS TO MALE CONNECTOR 

Rs-10 megohm, ! . 

R -1 megohm ! í w. res`r 
Ra- 220,000 ohm, t/J w. res. 
Cs, Cc-.002 pfd. ceramic cond. 
C -.02 pfd.. 400 s'. tond. 
V, -9(10( rub, 

RADIO & TELEVISION NEWS 
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We chose to use a 9001 tube as it 
gives sufficient drive to the remainder 
of the audio section and it is quite in- 
expensive as a surplus part. Any other 
similar type of tube may be used by 
observing the proper pin connections. 

A .002 microfarad coupling condenser 
is used in the input circuit to isolate 
the microphone since when a dynam- 
ic microphone is employed the effective 
bias which is developed by the 10 
megohm resistor in the grid circuit 
will be destroyed by the loading ef- 
fect of the secondary of the input 
transformer needed with the dynamic 
mike. In using the "grid leak" type 
of bias, fewer parts are required and 
the cathode is at ground potential 
which will reduce hum effects being 
picked up by the cathodes from the 
heater with the resulting 120 -cycle 
hum in the speaker. 

The usual volume control was 
omitted as the normal a.f. gain control 
in our receiver may be used for this 
purpose. There is no need for a by- 
pass condenser at the junction of the 
plate and screen resistors to ground 
as sufficient capacity is employed with- 
in the receiver itself for this applica- 
tion. 

For the National NC -57 -B the fol- 
lowing connections are used to supply 
power to the preamplifier: pin 7 to 
the heater, pin 6 to the grounded side 
of the heater and negative high volt- 
age, pin 4 to positive high voltage, 
and pin 5 to the .002 pfd. coupling 
condenser from the plate of the 9001. 
Other receiver pin connections will be 
found by consulting the instruction 
book supplied with the receiver. 

-30- 

TRIPOD ADAPTER 
By JAMES CLIFTON 

NO machine work is needed to fit your 
microphone to a camera tripod. Only 

two inexpensive items comprise the 
adapter. 

First obtain a standard male mike 
connector, cable type, from your radio 
parts supplier and then get a standard 
Eastman Kodak tripod screw front your 
photo dealer. 

Loosen the small screw on the mike 
connector and re re the spring. In- 
sert the tripod screw into the empty 
hole and tighten the screw, locking the 
pieces together. 

That is all there is to it! To use, just 
screw the adapter into the mike socket, 
then attach the unit to any tripod ex- 
actly as you would any camera. -330- 

"Exploded" view of tripod adapter. 

AND YOU WILL CHOOSE . . . 

1 

t. 
The - PrERMOFLUX 

r1 
..largo" . n 'col tern - 

wah breadth and degniry." 

New Specially Designed Horn -loaded High Fidelity Speaker System 

The Largo is a complete wide range speaker system utilizing the new 
Permoflux 8181 Super Royal Eight speaker and 32 KTIt Super 
Tweeter in an acoustically advanced enclosure scientifically matched 
to the speaker characteristics. The enclosure is an entirely new and 
unique horn- loadtrl non resonant baffle with horn loading of the 
speaker back wave accomplished in the cabinet base. Every inch of 
the cabinet construction serves an acoustically useful purpose. 

Raffle and speaker characteristics were matched octave by octave 
through laboratory tests to provide undistorted reproduction of all 
frequencies front 35 cycles to 16,000 cycles. Power handling capacity 
is 15 watts. A high frequency balance control is provided for matching 
individual room characteristics. 

Its low contemporary styling is gracefully proportioned for decora- 
tive blending with the finest roomy decor. Precision constructed of 
selected Mahogany and Korina veneers. 

A Pernofux Exclusive: Special connection for headset extension' 
cord for private listening and hard of hearing nmsic lovers. 
The Largo .. Audiophile Net ''rice $99.73 

Enclosure styled by Contemporary American Furniture. 

The Fortissimo -A 2 -way multiple speaker system. 
Inique "New Dual Driving Point" Enclosure Design 
surpasses bass and mid -range performance of finest 
12 and 15 inch systems. With 2 Super Royal 8 
speakers and Super Tweeter. Cabinet beautifully 
styled in Mahogany or horina Blonde veneers. 
Audiophile Net Price $218.00 
The Diminuotre -A 2 -way speaker system featuring 
full high fidelity performance with minimum cabinet 
size and low cost. With 2 Royal 6 speakers and 
Super Tweeter. In Mahogany or Blonde finish. 
Audiophile Net Price $49.50 

Visit your Hi -Fi dealer For o demonstration; also hear the 
New Super Royal Speicher (8, 12, and 15 inch :ics). 

Send today for complete descriptive literature. 

West Coast Fiant 

CORPORATION 

4101 San Fernando Road 

4918 West Grand Avenue 

Chicago 39, Illinois 

Glendale 4, Celif.rnle 

1ST 
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Our Greatest BARGAIN 

ONLY 
52350 

MODEL A\ 524 

Rocket Directronic 
Motorless TV Antenna 

360° Electronically 
Switched Beam 

In the fringe 
r 

ultra- frig :e. 
the NEW 11134 ye. n..r 1. -_ le- 
oectronic will o It-1 . rdinary antennas. 

,al new l'I 
Antenna offers 
compass" reception VI 1'1 IN 

Honda. Provides super. g1stfree picture elaritr. Model 
A x.524 . viceman's Array" contains HI -1aw Molded 
Insulator of Extreme tensile strength. 24 hi'tenus ;i alt 

elements. including O Multi-purpose Retractor. 
direct rs. 1 set matched tie rolls. Universal Mad (lamps 
bPosit iun e 

Selector witch. 73' low -Loss 1111F-t IF 
Tubular sx 

HI -GAIN BOWTIE REFLECTOR 
For UHF $1.95 Each 
Iligh mint l low cost. ('onrpielele 
pre-assembled. Easily stacked for 

use. 
2 hays with tie Crols... ..$4.40 
4 hay's with stacking harness. 9.95 
Lots of 0- Individually car- load 10.95 

Save With Rocket 35 Foot Mast Kits 
Economy mast kit m S 3 'r-lf- r.mIhng Ill' seamless Iltl.tuATEl 1 ,- i.Itt IMO feet ot galvanized isteel unuy re. 

and a rythirg else 
ad rlrr including may rim.. in-olators. cable taons. 

Leiv Ìrrsoks. and swivel r' - hase. 1 K nisei n: 
:I:, fan Mast Ail. .513.95 r. foot \last Eit..311.95 

MODEL TR -2 

NEW LOW PRICE! 
RADIART TELEROTOR 

famous III -2 a 

rn'l'r 
III-2 r° itl. 

r,l. eather-pr sl- handles Iin- 
op to Ir,0 Ills Control 

s lights Indicates orientation of 

11 

Factory lubricated for 
life. Truly r rust 1 it new 
price. Uses 

good m - 

a -tond. wire 50.05 ft. 

ALL PRICES F.0.. CLEVELAND, OHIO 
I I l, :r a Ilel reten pr c 

On eipt rin rol. delcosit 
alle C.O.D.I urnls -rus . n pleae. Mnn 

y 
I, eck antee. 

Pche. Subieet to ('harn %V ithont (Notlee 

2 -BAY 
16- ELEMENT 

CONICAL ARRAY 
with Hi -Band 

Adapters 
Sturdy 1 /E" 

Elements 

$499 IN LOTS 
OF 

EACH THREE 

SINGLE LOTS S5.30 
Never before I 

tional Elec 
I,AR(:AIN 1.I 

i1 a made 
rrchase In, J. 

et thes 
Ands this : 

bait everything 31l,. 
leal 2Iay 113,14 

array prosm.-- 
ultrafne fringe reea'pthm. Includes. 

moil 
AN Inni a 

plane 
for greater gain mnelements. the high channel,. ani is nrlrtnl I.t 

with one pair of stacking liars to each array. sThese are 
parked sin c of three I0-rlement arrays per carton. 
with tie nods 

cartons 
Per carton, 

When purchased in single Ilhelement ar. 

3 Twnseparately 
boxed -Your cost is...S 5.30 each 

u.Hay Arrays per carton without Tie 
4 Hat Ultra- Fringe Stacking Stacking Assembly for 

A1.,,ar- Model 411 1.93 set 

ROCKET BROAD BAND YAGIS 
SENSATIONAL 
GAIN 
SENSATlip `AL PIC- 

ES IN RINGE 
AND ULTRA 
FRINGE AREAS 

..ch 1 Broad 
Ind 111 '.. .Sitten - 

Th... . Vagis give , 4 di Pant reception on the 
7 hlhand elm restriction to 

singet channel. A two- Ilalryriia at 
to till 

er t.pe form 
`uaa III or t element single 

array will 
Price Iss 

."atrm,ally low. Complete servicemen's array includes 
1- Motile reactor. 2 foldrn dipoles. directors. Univer- 
sal 

oa 
t camp Easy- w.assemble 

eiuick 
rig construction. 

11,. 2 thin - 7- enien t.. 5 ea. 
Model lilt 71:1 -f'h. 7 Ihro I:1- 0.eletnent... 5.95 ea. 
Staten,' tacking liars 1.25 ea. .S 

National E /ectonics 
OF CLEVELAND 

THE HOUSE OF TV VALUES 
110 Delco Budding Cleveland 3, Ohio 

6-0, The name millions remember... 
For the music 

ONE OF THE GREAT NAMES IN RADIO SINCE 1922 

they never forget 
The pattern of quality so steadfastly followed 

r the years by Freed- Eisemann reaches new 
dimensions with their amazing high fidelity t 
and amplifiers . . . outstanding individually - 
exceptional together. Engineering efficiency is 
matched by economy of design. 

154 

The Model 750 Tuner 
Engineered for Superior Sensitivity 

and Unexcelled Performance 
Here, on one chassis, are combined a Hi -Fi AM- 
FM tuner of maximum sensitivity with an audio 
"front end" second to none. AM and FM circuits 
designed for maximum gain at minimum noise 

. automatic frequency controlled FM termi- 
nating in a Foster -Seely Limiter Discriminator. 
Separate bass and treble controls. Three posi- 
tions of phono equalization. Modern circuitry 
and multi -purpose tubes achieve 13 $139 
tube performance Net 

The Model 910 
Hi -Fi Amplifier 

Designed for Maximum Efficiency 
and Exceptional Tone Quality 

Powerful enough to suit most applications, this 
10 watt Williamson type linear amplifier sets a 
new standard for design efficiency. Into each cir- 
cuit has been engineered the finest performance 
and the most essential character- gas °95 istks Of superb reproduction. Net Yt7 J For information see your local Hi -Fi dealer 

or write Dept. 3 

7/ÓPlnQ!!vii/ 
a product of 

Freed Electronics and Controls Corporation, 200 Hudson Street, New York 13. N. Y. 

The "Mark 12" 
(Continued front page 73) 

sistance of the speaker voice coil; thus 
the effective damping is limited by this 
factor rather than by the amplifier. 

For full power output, 8 millivolts 
are required at the phono jack for 
magnetic pickups. The radio -TV -tape 
inputs require a .3 volt input. The 
output at the tape recording jack is 
1 volt. 

The bass and treble controls are of 
the continuously- adjustable type, af- 

+10 

O-1 

o 

10 

r .1-._. . 

UNpISTDItTED POWER 

POWER AMPLIFIER 
ONLY.; 

FREQUENCY RESPONSE L ' 
- _. 

LOW-IMPEDANCE SOURCE EEO INTO TAPE TAKE -OFF JACK 

10 100 IKC IOKC 
FREOUENCY -CPS 

Fig. 7. Frequency response and power curve 
for the "Mark 12" preamp.power amplifier. 
The power curve was plotted on the basis 
of 1 percent distortion with 0 db repre- 
senting maximum power output of 12 watts. 

fording any desired choice of tone 
correction over the bass range ± 15 db 
at 50 cycles and the treble range from 
+ 12 db to -15 db at 10,000 cycles. 

Low- noise, deposited- carbon resistors 
are used to achieve the lowest possible 
noise level. The tube heaters are given 
a positive bias of 22 volts for minimum 
hum and a signal -to -noise control, P,, 
provides further hum reduction plus 
the ability to cancel out a good part 
of any residual hum that may be fed 
to the amplifier via the phonograph 
pickup connections. 

To what lengths the etched circuit 
technique can be employed to further 
miniaturize high -fidelity equipment no 
one can foretell but the "Mark 12" is 
one step along the way and actual 
proof that quality and compactness are 
compatible. X30 

KEYING MONITOR TVI 
ONE of the FCC's field office. recently 

received twelve e plaints against 
an amateur station whieh was causing 
interference to television rece ' 

After thorough investigation, includ- 
ing three visits to the licensee's amateur 
station, the TVI committee reported 
that, although the transmitter was 
"clean ", interference- causing harmonics 
were radiated whenever the keying 
monitor was coupled to the trans '1ter. 
The keying monitor employed a crystal 
rectifier and a neon -luntp audio oscilla- 
tor. The offending harmonics apparently 
were caused by non -linear rectification 
and harmonic frequency resonance in 
the circuits and leads associated with 
the keying monitor. 

Further use of the monitor was dis- 
continued until it could be modified to 
operate without interference to televi- 
sion reception. 

The FCC commends the work of the 
various TVI committees in resolving in- 
terference problems such as the case 
just cited. AO- 

RADIO & TELEVISION NEWS 
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r 70%1 
TO 

90% 
OFF!j 

RAD 
TEL. 
TUBES 

CUARa1TEEll 

FILL 

YE1R 

300 
TYPES 

ALWAYS 
IN STOCK 

ALL TUBES 

INDIVIDUALLY 

BOXED 

FOR QUALITY, 
Type 

OA2 
0A4 
OB2 
003 
OD3 
OZ4M 
1A5 
1A7GT 
1AX2 
1B3GT 
105 
1E7 
1G6 
1H4 
1H5GT 
1L4 
1 LA4 
1LA6 
1LB4 
1LC5 
1LC6 
ILD5 
1LE3 
1 LG5 
1LH4 
1LN5 
1N5GT 
I P5GT 
1Q5GT 
1R5 
1S4 
1S5 
1T4 
1T5 
1U4 
1U5 
1V 
1X2A 
2A3 
2W3 
2X2 
3A4 
3B7 
3D6 
3E5 
3LF4 
3Q4 
3Q5GT 
3S4 
3V4 
5AZ4 
5T4 
5U4G 

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 
.55 

Type 
5W4GT 
5Y3GT 
5Y4 
5Z3 
6A6 
6A7 
6AB4 
6AC5 
6AC7M 
6AF4 
6AG5 
6AG7M 
6AH4 
6AH6 
6A15 
6AK5 
6AK6 
6AL5 
6AM8 
6AQ5 
6AQ6 
6AQ7 
6AR5 
6AS5 
6AS6 
6AT6 
6AU4GT 
6AU5GT 
6AU6 
6AV5GT 
6AV6 
6AX4GT 
6B4 
6BA6 
6BA7 
6BC5 
6BD5 
6BD6 
68E6 
6BF5 
6BF6 
6BG6G 
6BH6 
61316 

6BK5 
6BK7 
6BL7GT 
6BN6 
6BQ6GT 
6BQ7 
6BZ7 
6C4 
6C5 

PERFORMANCE, DEPEND:IBILITY 
Price Type Price Type Price Type Price Type Price 
.50 606 .58 7A7 .69 128E6 .51 25L6GT .51 
. 37 6CB6 .54 7A8 .68 12BF6 .39 25W4GT .59 
.51 6CD6 1.11 7AD7 .79 12BH7 .63 25Z5 .66 
. 45 6CF6 .64 7AF7 .53 12BY7 .65 25Z6 .49 
.51 6CS6 .51 7ÁG7 .69 12BZ7 .65 26 .45 
.69 6D6 .59 7AH7 .79 12C8M .34 27 .39 
.44 6E5 .48 7B4 .44 12H6 .56 3217 .89 
.69 6F5GT .39 7B5 .45 12J5 .42 35 .58 
. 86 6F6 .59 7B6 .69 1217 .49 35A5 .58 
. 90 603 .42 7B7 .49 12K8 .59 35B5 .52 
.56 6H6GT .41 7C4 .59 12Q7 .59 35C5 .51 
.99 6J5GT .43 7C5 .69 12S8GT .62 35L6GT .51 
. 57 6J6 .52 7C6 .59 12SA7GT .65 35W4 .47 
.73 6J7 .43 7E5 .59 12SC7M .63 35Y4 .54 
.65 6K5 .47 7E6 .30 12SF5 .50 35Z3 .59 
.55 6K6GT .45 7E7 .59 12SG7 .51 35Z4 .47 
. 59 6K7 .44 7F7 .79 12SJ7M .67 35Z5GT .47 
. 42 6L6 .64 7F8 .79 12SK7GT .63 36 .39 
. 78 6L7M .68 7G7 .89 12SL7GT .57 45 .55 
. 50 6N7M .63 7H7 .59 12SN7GT .52 45Z5 .49 
.37 6Q7 .45 7J7 .79 12SQ7GT .56 46 .69 
.70 6R7 .69 7K7 .69 12SR7M .49 50A5 .55 
. 45 6S4 .48 7L7 .59 12V6GT .46 50B5 .52 
. 50 6S7M .79 7N7 .69 12X4 .38 5005 .51 

1.49 6S78 1.69 
.41 6S8GT .53 
.68 6SA7GT .55 
. 82 6SD7GT .41 7Q7 
.46 1 6SF5GT .46 7R7 
.83 1 6SG7GT .41 7S7 
.40 6SH7GT .49 7V7 
. 65 6SJ7GT .41 7X6 
.54 6SIC7GT .53 7X7 
.49 6SL7GT .48 7Y4 
.57 6SN7GT .59 7Z4 
.54 6SQ7GT .46 12A6 
.59 6SR7GT .45 12A8GT 

SAME DAY SERVICE! 

.45 

.51 

.41 

.37 
1.25 
.53 
. 49 
.80 
.80 
.83 
.59 
. 98 
.90 
.90 
.40 
. 39 

6SS7GT .42 12AL5 
6T4 .99 12AQ5 
6T8 .80 12AT6 
6U5 .57 12AT7 
6U6 .59 12AU6 
6U8 .78 12AU7 
6V6GT .50 12AV6 
6W4GT .47 12AV7 
6W6GT .57 12AX4 
6X4 .37 12AX7 
6X5GT 
6X8 
6Y6G 
7A4 
7A5 
7A6 

.37 12AY7 

.75 12AZ7 

.48 12B4 
.47 12BA6 
.59 12BA7 
.69 12BD6 

.66 

.89 

.79 

.89 

.54 

.70 
.69 
.59 
.54 
.61 
.37 
.52 
.41 
.72 
.46 
.60 
.39 
.73 
.67 
.63 
.69 
.59 
.60 
.49 
.60 
.45 

14A4 .69 50L6GT .61 
14A5 .59 50X6 .49 
14A7 .63 50Y6 .49 
14AF7 .59 50Y7 .50 
14B6 .63 55 .49 
14B8 .63 56 .49 
14C5 .79 57 .58 
1407 .79 58 .60 
14E6 .75 70L7 .97 
14E7 .88 75 .49 
14F7 .65 76 .44 
14F8 .69 77 .57 
14H7 59 78 .47 
14J7 .30 80 .43 
14N7 .84 83V .68 
14R7 .79 84 6Z4 .46 
14S7 .89 85 .59 
14W7 .30 117L7 .99 
14X7 .69 117P7 .99 
14Y7 .62 117Z3 .37 
19BG6 1.39 117Z6 .69 
19T8 .69 807 .99 
19V8 .79 866A 1.39 
24A .39 1274 .30 
25AV5GT .83 Hi PD 
25BQ6GT .98 #567 1.39 

Check These Parts Values Send for Complete List of Parts Buys! 
No. 125 -PHILCO TV BOOSTER 

Made by fiuto. famed for quality and pre- 
cision unlea uona equipment. 
Completely Ir 
contained. Including 2 6.10 tubes . 

I for high channels 
and 1 for low Chan- 
nets 
rectifierd 

selenium 
rectifier. 

In factory- 
plsealed caroms. co . eb. uitl, instrue- 

LOW PNEW O.95 

No. 97 -Wen 
Soldering 

Gun 
3 econds d' 1 aon 
Aes reaies on 3 

t for 
0 

any 
of de r,nq agite. 
ent. aso Watl 

Also cuts plastic 
size. 
t 

(Wien special clo). 
Mule,- useful. LPL Ap- 
p ulio-ln spot 

Ap- 
p. 

ss. List price - 9.71 
LO:.oñ 3 8.64 ea. 

SELENIUM RECTIFIERS 
Mid. by FEDERAL 

Item DC- Item DC- 
No. Ma. EA. No. I Ma. 

113 65 .59 118 300 
114 75 .69 137 250 
115 100 .79 119 350 
116 150 .84 120 400 
117 200 1.25 121 500 

EA. 

1.39 
1.75 
1.59 
1.59 
1.59 

RAD -TEL TUBE CO. 115 Colt St., 

Irvington 11, N. 
Integrity Is Our Chief Asset.' 

TERMS: A asso deposit t aera any all 
-balance COO. All 

m 
ente 

P.O... Ir..n ton warehouse. ORDERS UNDER 910 - 
e1.00 HANDLING CHANGE . . . Subject to p sae. 

Send full ittance . allow 1« derange PLEASE: and say. C.O.D. charges! We refund all un- a 5-2947 used money! 

Tubes In Cold 
Type Cover 

103/4 of Demand 
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NOW! BECOME EXPERT AT FIND THE OPEN 

RADIO - 
TELEVISION 

Steps 
in 4 ed 

yTested training 
in 

theory. 
insta'oadate 

repair -op 
TV data 

with Color UNDIR -I 
SrAND 

R.DIOJ 

I Radio V wig 

&tic UNDIR- 

Tele,iioo 
3 

5 ry 

PARTIAL CONTENTS 
ESSENTIALS OF 
RADIO. 
800 pages. 433 Illus. 
t itrilli \1lalysik Vae- 

1 1111111 l'oins I Irellile: 
1 IIaerinr Amplifier 

Tube Oscillator Power 
Supply Transmitting. 
ltd eivIng Etc. 
ELEMENTS OF 
RADIO SERVICING. 
475 peen. 375 lilas. 
51u11nnenrs AU pow. 
er 
AIInsimply s 111ta Amu aRallko. 

1.11,h-hill nul pin 1.11,h-hill 

New. BASIC TV. 2 Ed. 
072 pages. 415 illus. 

H11ni11g 5st1e1nn11- 
/II1g Video Signal 

Itrigltt ll. s 1 0111101 
l'S1 :\ Iiglltnent 

Picture Tubes VIiI' 
and CRP 1k-ii -plion 

New Section on 
Color TV 
TELEVISION 
SERVICING. 
429 pages. 388 Illus. 
.\ttir11nas Tran:nlle. 

Imp, 'rest-pat- 
tern and and Iiet in Anal - 
s.is Li. -H liztnE Ite- 
bgnion Tlonbies In- 

u h rlenUe+ Reudies 
Ile Il 11 1 

:I SIi 1(1'1'11 1MORSE 

ng 
TV 

T ally you rat ,lo ANY Radio- 
TV installation. service. or 

repair job like an exlsrtl 
operate 0(dd- testing eglltp- 
nu -lit; understand Problems 
of TV. FM -AM transmission. 
etc. slip into a good -pay- 
in;; job -or start your awn 
service business. Train your- 
self AT IIII)IE . . IN 
SI' \ItE TIME . . with the 
McCraw-Hill Radio and'yel- 
evislun Senicbg Library. 

2316 Pages - 
I541 Illustrations 
Th.. nuu .1111 is rote thia 

complete 4- volume Library 
are among the uni slmuling 
radio and TV ipxtructtlrs in 
America today. rater devil 
is clearly explained in finer 
TWO) THOUSAND I' DIES of 
step- byatrp inslrnrt inn and 
over SIXTEEN IIFSDItr:D 
"how- In- do- it "ilbrstrat ions. 
ernss -sect inn diagrams. eke. 
The review 1pnest inns and 
answers "tail down" every- 
thing you learn. Al-a- glance 
"t roubir- shooting" charts 
slues how to dingnnse tn- 
staidly any radio or TV 
breakdown . and how to 
repair it expertly and quickly. 

The Library will pay for 
itself many times liver. 11 

gives all you need to Mince 
for FM and TV in the FCC's 
1st -class license exa m.: gises 
an experienced teehnirlan 
more confidence and skill. 

SEND NO MONEY 
:Mail coupon below to ex- 

amine comolele four- aninnle 
Library FREE for 10 days. 
Ro nbligal ion. Or you flay 

Fexamine Individual hooks 

ltr:E for III days by check- 
ing the proper boxes in 
Cnlgtu ill. 

FREE 10 -DAY TRIAL COUPON 
McORAW -HILL ROOK CO., Inc., Dept. RTN -10 
327 West 41st St., New York 36. N. Y. 

Send nie for 10 day free examination the Radio and 
TV Sers icing Library. 4 Vol:. (Regular retail price is 
S27.25: Special Course l'riee only $21.!15 ill easy in- 
stallments.) If not swished with Course. I will re- 
turn it. pay nothing. Otherwise. I'll 'end S1.9r5 plus 
del!sery then and only $4.1111 in monthly installments. 
If you sill to examine :111)' of these books Dndhidu- 
:illy. check below the ones you wish us to send you 
far 10 Dips' FREE EXASIINATI(IN: 

Essentials of Rail.. 0 Elements of Radio 
$7.50 Stinking. $5.25 
Basle Television, Television Servic- 
$7.50 Ing. $7.00 

For any book I keep. I'll send $2.00 plus delivery In 
10 days, balance in easy monthly installments. 

Name 

Address 

Pity Zone.... State 

Position 

Company 

WE PAY FOR DELIVERY If you send first pas - 
nient of $1.95 when ordering Library or full price 
when ordering individual books (prices above). Same 
return prisilege. (offer applies to U.S.A. only.) 

ItTX-10 

FILAMENT 
By PHIL WEISS 

THE TUBES in most radios and many 
TV sets have their filaments wired in 

series. When a string of suds tubes 
won't light up, it's a pretty safe het that 
one of them has an open filament. But 
which tine? 

A tube checker will do the job and so 
will an ohmmeter, but it's easier with 
the device diagrammed and pictured. 
No need to remember the filament con- 
nections of the different tubes, or fum- 
ble wills the switches, or meter leads. 
Simply plug in each tube and watch the 
neon lamp. If the lamp glows, the tube 
has a continuous filament; if not, you've 
found the bad tube. 

The chassis has four sockets: octal, 
!octal, 7 -pin miniature, and 9 -pin min- 
iature. There is space for additional 
sockets, if desired, but these four will 
accommodate 99% of all the tubes like- 
ly to be found in a series string. 

A switch is provided to avoid error, 
in the case of certain tubes which have 
an internal connection. For example, 
the 5085 has an internal connection be 

óW 
NE17 OCTAL SEPTAL LOCTAL NOVAL 

r---1r---lr--',r---- 

a7 VA.C. 200K 

z ell s l 

II I 

Ii .1 I 

T I l e r I 

i 

a 

1! 

II 

II 

II 
11 

e 

a 

-_J L-.-.J 

Schematic of a simple device for checking 
open filaments by means of a neon bulb. 

tween pins 1 and 7. Such a tube might 
appear good, even though the filament 
(3 and 4) was actually open. The 
switch removes pin 1 fr the circuit. 

The neon lamp is connected so that it 
glows dimly es en when no tube is 
plugged in, to indicate that the circuit is 
turned on. The feeble glow becomes 
bright when a g 1 tube is plugged into 
any only of the sockets. 

Besides saying time in a busy shop, 
the instrument also solves the problem 
of the customer who brings in his radio 
with the innocent regret-t, "None of 
these tubes light up. Will you find the 
bad one for me, please''" Ile doesn't 
want to pay for service. Ile just wants 
to buy a tube. With this easy method 
he can cheek his own tubes. If he finds 
a bad one and gets his radio w'or'king, he 
will leave with a happy smile and a 
grateful bears. On the other hand. if the 
set still doesn't work properly after re- 
placing a dead tube, he will be more will- 
ing to pay is legitimate service charge to 
get it repaired. -3- 

Photograph of unit. Four sockets are pro- 
vided but space is available to add more. 

GOVT SURPLUS E.E8 
SIGNA(. CORPS 

FIELD TELEPHONE 
A private phone o intercom system. E..,' 
i. an *perse. Us. y place that portable, 2 -'' 
way communication is desired. Gins clear 

.newton w to 15 miles. Oars., ai 
kindred batteries. 5enrol phones yt be 

used as the same line. Set eat - - - - 
ila 

generator, leather . Ing 
7EA. rd phone. Each t is 

reconditioned t c etkedoat. 

Complete cirait _ Set of 2 50 
Poe by Mons Order or Check. P.O.'s «awed from DAB firms. 
50.4 dpas0 with CO.D.... Prices F.O.B. Los Angeles. 

WORLD'S MOST AMAZING BARGAIN CATALOG 

1954 EDITION -MOVER 320 PGS 

SAVEZ85%on SURPLUS 
Pocked with SENSATIONAL 
VALUES in WAR SURPLUS, 
FACTORY CLOSE -OUTS and 
GENERAL MERCHANDISE! 
Fully lllmnsed. Poked with 
i,onsands of Bargains in Hand A 
Power Tools, Radio Spealeas, Ear 
Phones, El «sales, Gadgets, 
Electric Motors A Blowers, all 
Van of Hydraulic Egaipeanr, 
Osdoer4 Sports Equip.. Cameras, 
Recision Instruments, Wce,. 
seaas, plus many, many more. 

A 

ee.m Q 
To 

a irong. 
r ma o t Ho ndyolnr a 

frne 

PALLEYsuvrEl co. 
2763 E. VEANON AVI..!DFPT. Ir -10 

Les Angeles SR, California 

KEEP YOUR EYES ON SALES 
Use monthly sales graphs that 
tell you day -by -day how you stand 
against quotas. monthly compara. 
tines, etc. Annual sales thermome- 
ters. full color map U.S.A. plus 
space for meetings and closing 
dates. Full year control pad $3.85. 
THORNTON CO. Dept. RT -9 
1036 Peachtree Atlanta, Ga. 

4úced&K Color Bar Generator 
Crystal controlled R.F. generator produces a fully encoded 

color TV signal for checking operation of olor 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. No auxiliary equipment required. Simple to 

operale, 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. 

r-Uncoln Rec., Inc. 
84 Merrick Rd. I 

Amityville, N. Y. 

Please sand..._..._...__....._ ...... 6enoatan at $29.95 tot I 

ADDRESS ._._,I 
LgTY ..._.___.___._.....__....,_., _ ZONE_... 
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Certified Record Revue 
(Continued frone page 60) 

advantage in this rather obvious music. Of 
course the big difference between this and the 
old .Mercury is the sound. The E.l!! engineers 
did nobly by our Soviet friend and there is 
simply no comparison. The violin sound is 
clean and edgeless, the orchestral accompani- 
ment lull of rich sonority with Splendid brass 
and percussion.A very "big hall" sound and 
a transparency to the recording that is unique 
and seems to be much favored by the E ti! 
recordists. It would be interesting to hear 
other Soviet artists and orchestras recorded 
with the sanie modern techniques. I fear this 
is just wishful thinking. All in all a top -notch 
disc and highly recommended. The RIAA 
curve (lid not need adjustment. 

DUKAS 
THE SORCERER'S APPRENTICE 

FAURE 
PELLEAS ET IIIELISANDE 

ROUSSEI. 
THE SPIDER'S FEAST 

Detroit Symphony Orchestra conducted 
by Paul l'aray. Mercury "Olympian" 
MG50035. RIAA curve. Price $5.95. 

The redoubtable l'aul l'aray has male sonic 
lasting marks in recording despite his rela- 
tively small output. He follows the success 
of his "Bolero" and Franck "D Minor Sym- 
phony" with this version of the "Sorcerer's 
Apprentice." Rarely has a performance been 
so completely and obviously superior to all 
other competition. Even the formidable Tos- 
canini is outgunned here! The principal rea- 
son lies in the absence of pretense and bombast 
which mars several of the other editions. This 
is frothy, lighthearted, and capricious and re- 
calls nothing so much as the famous Disney 
portrayal of the work in his "Fantasia." Cou- 
ple this gaiety and warmth with precise tempi 
and strong -willed accents and you have an 
unbeatable performance. The "Spider's Feast" 
is a delightful ballet given a vigorous but 
lighthan(led performance by Mr. I'ar,ty. and 
is much superior to the older version on Eso- 
teric. The Fauré work is in marked contrast 
to the other pieces. A quiet, retrospective sort 
of thing, beautifully played with good taste and 
restraint. Throughout, the disc is typical Mer- 
cury sound. Tremendous dynamics in the 
"Sorcerer" along with plenty of spine -tingling 
transients. The "Spider's Feast" is full of 
dazzling hi -fi effects. Good acoustic perspec- 
tive adds to a highly desirable disc. A slight 
cut in the treble control made the RIAA curve 
sound better to nie. 

HINDEMITH 
DAS MARIENL.EBEN 

Jennie Tourel, mezzo soprano with 
Erich Itor Kahn, pianist. Columbia 
SL 196. NARTB curve. Price $11.90. 

One of the most profoundly beautiful song 
cycles ever written, this is one of the great 
recordings of the year. To those of you to 
whom Hindemith conjures up thoughts of his 
"Symphony in E" and "Kleine Kammernusik," 
with their complex scoring and dissonance, 
this will conic as something of a surprise, 
which is not to say that "Das Marienleben" 
is not without dissonance. Dissonance is surely 
present. but when it is tempered with the lyric 
beauty in this work, it is hardly noticeable. 
Based on poems of the great Austrian poet 
Rainer Maria Rilke, Hindemith has created a 
work of great power and reverence. An impor- 
tant work from the standpoint of modern vocal 
composition, Hindemith has frequently revised 
it and the version herein recorded was finished 
in P148. As a vehicle for the talents of Jennie 
Tourer, it is well nigh perfect. A difficult 
work to sing, this recording is a living tribute 
to Jennie Tourd's fabulous artistry. Breath- 
ing. intonation, inflection, articulation, all 
these problems and more are dealt with in a 
sure and certain manner, in a voice of exqui- 
site beauty. Soundwise, this is far superior 
to the old recording on Lyricliord. \Vhat tal- 
ents Frances James had were obscured by the 
miserable sound. Miss Tourer is miked rather 
"close -to" in this recording and the "presence" 
of her voice is uncanny. Wide frequency re- 
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IiOMPLETE TO THE LAST NOTE! 

No STRINGS ATTACHED! '00 

I LONG- PLAYING 331/3 R.P.M. HIGH- FIDELITY I 

STJ?RPIECES 
Without obligating yourself to buy another record, 

you can enjoy all advantages of trial membership. 

ng 

*ling 

NOW YOU can get a real start on a com- 
plete record collection. You get ALL 

EIGHT masterpieces- complete to the last note 
-for only $1.00. NOT $1 each, but $1 for ALL 
EIGHT! 

Of course, this price bears no relation to the 
value of the recordings. Even for TWENTY 
times that amount, you could not buy these 
masterpieces in recordings of equal quality. 

Why We Make This Amazing Offer 
We were FORCED to make this "give- away" 

offer ... for only by putting our recordings in your 
hands can we convince you how extraordinary their 
tonal quality is. Performed by internationally -re- 
nowned orchestras, conductors, and soloists. Cus- 
tom- pressed on the purest vinyl plastic. Reproduced 
with a fidelity of tone which encompasses the en- 
tire range of human hearing ... 50 to 15,000 cycles ! 

HOW CLUB OPERATES: As a trial member, you are 
not obligated to erer buy another record from us. 
You do, however, have the right to try - free of 
charge - any of the Society's monthly selections 
which interest you. You receive prior notice of these. 
You pay nothing in advance. And you are not obli- 
gated to keep those you try . .. even after you have 
played them and read the interesting music notes 
which accompany each selection. You pay only for 
those which -after hating tried them -you decide 
you really want to own. And for these, you pay only 
the low member's price of Sl.50 per long- playing 
disc. embodying on the average about 40 minutes 
of music by the great masters. A saving of about 3 
off the usual retail price! 

Think how much beauty and se- 
renity these recordings will add to 
your life -at a trifling cost. Think 
what a cultural advantage your chil- 
dren will gain by having great music 
as an everyday inspiration. 

Mail Coupon Now 
We obviously cannot keep "hand- 

ing out" such magnificent long -play- 
ing recordings indefinitely. Produc- 
tion capacity limits the membership 
rolls; once filled the offer has to 
be withdrawn. So avoid disappoint- 
ment. Rush coupon with a dollar to- 
day. The Musical Masterpiece Society, 
Inc., Dept. 4710, 43 West 61st 
Street, New York 23, N. Y. 

Not s1 each, but $1 for all 8! 

SCHUBERT 
Symphony No. 8 

(The "Unfinished "), 
7uri,I, Touh,dle Oreó, 

Otto .1, karma,,,,, Comb,. ring 

BEETHOVEN 
The Ruins of Athens 
(March and Choir), 

Netherlands Philharmonic 
Choir and Orch., 

Walter Goehr, Conducting 

BRAHMS 
Academic Festival Overture, 

Utrecht Symphony 
Paul Hupports, Conducing 

MOZART 
Piano Concerto in E Flat, K 107 

Artur Balsam, piano, 
Winterthur Symphony Orcb., 
Otto Ackermann, Conducting 

BACH 
Toccate and Fugue in D Miner, 
A. Schreiner; Org,a, of the 

Taberuarle, Salt Lake City 

WAGNER 
Die Meistersinger, Prelude, Act 1, 

Zurich Tonballe Orch., 
Otto Ackermann, Conducting 

DUKAS 
5 's Apprentice, 

Utrecht Symphony, 
Paid Hupperts, Conducting 

MOUSSORGSKY 
Night on Bold Mountain, 

Netherlands Philharmonic 
Walter Goehr, Conducting 

FREE 
"Music in Your 

Home" by 
Olin Downes / le t,s 

Mall 
FREE. 

once 
fascinating 

re- .a SR (se( 
croch. FREE. Wss/ 
brochure by dean of Amen- 
the music elllro ne to 
the valuable program notes 
and musical annotations 
sheet come free with every 
selection. 

r 
The Musical Masterpiece Society, Inc. Dept. 4,10 
43 West 61st Street, New York 23, N. Y. 

ALL 8 MASTERPIECES -51.00 
Here is my dollar in complete payment; please send me 

ALL 8 of the masterpieces listed above and enroll me as a 
trial member. Send me notice of future selections which I 
may try for 5 days without cost or obligation. For those 
future 1.p. discs I decide to keep after I have tried them. I 
will pay only the special member's price of 81.50 each. plus 
few cents shipping. I may cancel my trial membership at 
any time. 

Name 

Address.... 

City State 
In Canada address: 656 Bathurst St., Toronto 4, Ont 

4710 

J 
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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 ypes 

General Purpose 

Single Section 

Multi- Section 

Lever Action 

ELECTRONICS DISTRIBUTOR DIVISION 

ERIE RESISTOR CORPORATION 
Main Offices. ERIE, PA. 

Factor,es ERIE, PA. LONDON, ENGLAND TRENTON, ONTARIO 

BREAK the SOUND BARRIER 
ON YOUR 

HOME TAPE RECORDER 

HIGH FIDELITY 

DYNAMU 
CONVERSION NITS 

20- 15,000 
CYCLES 

at 7.5"1 

INCREASED 
FIDELITY 8. 

FREQUENCY 

RANGE 

REDUCED 

HUM and 
D IS FORTION 

At last, exciting new ]sigh idelity per- 
formance from home type tape mecha- 
nisms ... 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 TheAlliCO Co., Inc. 
Maico Bldg., Minneapolis, Minn. 

15$ 

New Standard Standard 
Guaranteed Brands 

PRICES SLASHED 
FAR BELOW WHOLESALE! 

standard brand only! one of largest stocks in 
U.S. We .ell- buy -trade. WRITE FOR FREE 
CATALOG JUST OFF PRESSES. 

1823 5.75 
O 24 7.00 
026 1.25 
O 27 12.50 

1932 1.98 
O 35 6.95 
O 42 12.50 
O 63A 42.90 
C21 1.00 
D21 SN4 3.50 
N21 1.25 
N23 1.25 
N34A .69 
N44 .99 

IN47 .50 
17463 2.15 
INGO .59 
1P2B 9.00 
1P29 2.00 
22 2.50 

VS-2 7.50 
2AP1 7.50 
2C39 15.00 
2C39A 17.50 
2C40 7.25 
2C42 12.50 
2C43 14.95 2C .75 
2C46 14.95 
2C51 3.95 
2021 1.15 
2021W 1.90 
2E24 3.30 
2E2B 3.25 
2X2 .50 
2t12A 1.50 

Klystrons 
Magnetrons 
All Types 

3822 
3C22 
3C22 
3C23 
3c45 
3F7 
3GP1 
3HP7 
4C35 
4E27 
4-6SA 

e-125A 250A 
4-400A 
x150* 
4x500A 

2.25 
7.55 

75.00 
6.50 

11.00 
1.95 
1.95 
2.95 

17.50 
16.50 
15.00 
19.50 
29.50 
35.00 
27.90 
70.00 

958A 49c 
In lots of 10 

$4.25 
SAPS 2.95 
SBP2A 2.9 
50P4 2.25 
SFP7 1.9 
SMP1 4.9 
SR4GY 1.2 8J 3.50 
I2AY7 .99 
FG-57 14.9 
FG-67 17.50 
FG-104 29.50 
FG-105 22.50 
1140 .29 
F0-154 27.90 
304TH 6.95 
304TL 6.95 
316A .75 
446* .99 

484A 
703A 
717A 
723AB 
7249 

6.99 
1.9 

.80 
14.9 
1.7 

701A 
$2.95 

807 
809 
811A 
813 
829 
8308 
832A 
865 
866A 
872A 
878 
932 
923 
931A 
935 
954 
955 
958 
997 
958A 
959 
1619 
1825 
2050 
2051 
9001 
9002 
9003 
9003 
9004 

1.50 
2.90 
3.49 
7.95 
8.50 
1.95 
8.50 
1.00 
1.30 
1.95 
1.00 
1.30 
1.30 .50 
5.50 

.33 

.49 

.49 

.49 

.89 
1.50 

.30 

.35 
1.30 

.95 
1.10 
.85 

1.23 
1.15 

.49 
SPECIAL! VACUUM CAPACITORS! 

G mmfd :iKV 10.00 6a nu ud. 411K V 14.50 

u nunrd LoliV 10.00 luu 111.1. 1nliV 12.00 

50 mmfd 32KV 12.50 100 nu 11,1. 20KV 14.00 

See ad In previous issues receiving tunes. 
Tb"usa 

our 
f other types in stock. Prices s ueet to 

change without notice. Calif on, ens add sales tax. 
Add hostage to enter. minim. order 85.00. 

J!..:,.t,t.:, CO. 
sh ELECTRONICS 

Dept. RI 
7552 Melrose Ave. 

Los Angeles 46, 
California 

spouse is evident as are the spiendi dynamics. 
Mr. Kahn at the piano is. as always. an astute 
and perceptive accompanist. An English trans- 
lation of the poems is included with the album, 
but we would have been better served with a 
good German- English libretto. Great singing 
of great music. A must with voice students 
and a prize recording for the serious audio- 
phile. The NARTB curve was adequate with- 
out further adjustment. 

BENEVOLi 
FESTMESSE FUR 53 STIMMEN 

Vienna Symphony Orchestra conducted 
by Joseph Messner with the Salzburger 
Donn -huir, Franz Sauer, organist. Epic 
LC 3035. NARTB curve. Price $5.95. 

Lo, the wonders of the age of LI'! The last 
performance of this work was in 1628 at the 
consecration of the Salzburg cathedral! Writ- 
ten as a "feast mass" for the occasion. it is a 
gigantic work scored for 53 parts ; 16 vocal 
and 37 instrumental. You might think that 
such a work would be thick textured, but such 
is not the case, so clever is the scoring. 
Plenty of tremendous sound here though. in 
the baroque tradition. with bright trumpets 
and solid tympani and an occasional low pedal 
on the organ continuo. A great many promi- 
nent soloists comprise the separate choirs, 
among them Ilona Steingruber and George 
Maran. The vocal and orchestral elements are 
fairly well balanced except for some "fusion" 
now and then. Spacious acoustics and good 
dynamics lend a feeling of "presence." One 
of the best of recent baroque recordings and 
highly recommended. Some treble cut and 
bass boost necessary with the NARTB curve. 
Quiet surfaces in my copy. 

NATHAN MILSTEIN RECITAL 
Nathan Milstein, violinist with Carlo 
Bussotti, pianist. Capitol FDS P8259. 
RIAA curve. Price $5.95. 

Nathan Milstein has fared very well at the 
bands of the Capitol engineers. This disc. as a 
minor compendium of his talent. is beautifully 
recorded. String tone is very clean and his 
attacks come through with bite and authority. 
The music serves best to show off the wide 
range of the Milstein repertoire. Especially 
interesting is the Pergoleso "Sonata #12" and 
Milstein's own arrangement of Paganini's fa- 
mous "Thence in A Minor." Alilstein has lost 
none of his fluency or technique through the 
years. and with the superior recording he is 
now afforded, sounds better than ever. Carlo 
Bussotti dues a competent and sympathetic job 
of accompaniment on the piano. RIAA curve 
was "just right." Quiet surfaces. 

ORFF, CARL 
CATULLI CARMINA 

Soloists, four pianos and percussion in- 
struments Wiener Kammerchor con- 
ducted by Heinrich Iiollreiser. Vox 
PL 8640. NARTB curve. Price $5.95. 

This is one of the most unusual and sensa- 
tional recordings of the year ! Carl OrtT is a 
modern German composer, who has turned his 
back on most present day musical thought and 
has come up with a "primitive" music. pecu- 
liarly his own. Of very simple harmonic struc- 
ture. his music is noted more for its rhythmic 
drive used its repetitive sequences. His use of 
the human voice (or voices) as a rhythm "in- 
strument" is the most remarkable feature of all. 
Part of a trilogy which begins with "Cantina 
Burana" (recently released on a Decca) and 
ends with the as- yet -unrecorded "Triumph of 
Aphrodite." this work, along with the others. 
is derived from love poems of the Roman poet 
Catullus (about 50 B.C.). This boy Catullus 
wrote some pretty "hot stuff "! A Latin -Eng- 
lish libretto is furnished with the album, which 
is not quite complete. If you know enough 
Latin to decipher the untranslated sections. 
you'll find out what i mean by "hot stuff." 
Zowie!! The opening and closing choruses of 
the work are for voice and an orchestra com- 
prised entirely of percussion instruments and 
four pianos. Some tremendously exciting ef- 
fects are produced, especially in dynamics. 
The middle sections are for unaccompanied 
voices and here is the hest illustration of 
Orff's rhythmic use of the voice. A little weird 
and uncanny at times, but really quite fasci- 
nating. Plenty of tympani and xylophone and 
many other percussion effects for you hi -fi 
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McGEE OFFERS $100,000 STOCK OF CUSTOM RADIO CHASSIS 
NEVER BEFORE AT SUCH LOW PRICES! EVEN SAVE ON COAXIAL SPEAKERS AND RECORD CHANGERS 

(A) HALLICRAFTERS S-78A (B) JACKSON FA8C (C) JACKSON AM9A 

11-TUBE FM-AM HALLICRAFTERS 
Regular $89.50 $6995 

McGEE's SALE PRICE LESS 
SPEAKER * HIGH FIDELITY * AUTOMATIC FREQUENCY CONTROL 

IA) Hall,erafters Model S78A. 11 tube FM AM sit erhet custom chassis 5,2e 71s" x 
121s" x 11" deep. Complete with tubes. knobs. escutcheon. utcheon. diagram and instructions. 
Receives broadcast 540 to 1700 kc. plus FM 88 to LOB AFC holds FM stations in 

tune. Output transformer matches 3.2 ohm SOO ohm. High fidelity r 
n 

SO to 14,000 cps. Bass boost tone control. A full 
or 

tube transformer powered 
response, 

with push -pull 61t6 audio. This chassis found in $400 to $600 radio combinations. 
Has input for crystal hono pickup. Self- powered preamplifier necessary for G.E. 

table reluctance cartridge, 53.95 extra. 
5.78* Hallierafter 11 tube FM -AM chassis. Ship. wt. 22 lbs. $69.95 
5.75A Hallieralter with our CU14V 13" coaxial PM speaker $79.95 
578Á Hallicrafter with our P15 -CR 15" coaxial PM speaker $89.95 
3.352 Collard 3 s eed r ord changer, less cartridge. $38.95 extra. 
3,352 Collar." changer with G.E. RPX 052 Golden Treasure cartridge. $58.95 extra. 

45 RPM spindle for Collaro changer. 32.50 extra. 

PICK YOUR CHASSIS FROM THESE THREE 
EACH ONE AN OUTSTANDING McGEE VALUE! 

9 -TUBE HI- FIDELITY $3995 
SPEAKER 

RECEIVES BROADCAST 550 TO 1650 K.C. 

12 Watts Audio Separate Tone Controls 
(C) Jackson Model AMPS, 12 watt high fidelity audio amplifier and 
broadcast eeeer combined, pay less than you would normally y for the 
amplifier alone. sh -pull 6V6 output. Frequency response from 30 to 
15.000 cps. Inputs Inputs for crystal or G.E. variable reluctance pickup 
and crystal or dynamic microphone. Separate bass boost and treble 

tone controls. Radio.phono switch on fron! f chassis. Shielded output transformer 
matches 3.2 or 8 ohm speaker. Heavy duty i5Ó mil power transformer. 91/ illom,- 
nated slide rule dial with etched glass scale. 3 gang condenser with tuned R.F. stage 

s' 
and loop antenna. Receives broadcast SSO to 1650 kc. Size 13" long, 6' high and 
91.2" deep. Complete with tubes: 2.60AB, 6AÚ6, 6BE8. B5N7, 6AT6, 2.6V8 and SY3. 
Knobs. escutcheon. diagram 

ni and 
and instructions inc ded. 

Model AM9A, Hi -Fi amplifier nd tuner. Sp. wt. `.9 lbs. Sale price. $39.95 
Model AMOS with our CU147 12" coaxial PM speaker, both for 549.95. 
Model AMOS with our P15 -CR 15" coaxial PM speaker. both for $59.95. 

-TUBE JACKSON FM -AM $3995 
REGULAR 559.95 VALUE- ONLY 1000 TO SELL SPEAKER 

(B) Model FA8C, Jackson 8 tube FM -AM custom chassis. Receives broadcast 
540 to 1600 kc. and FM 88 to 108 Inc. 9" etched glass slide rule dial. Chassis 
size 7' x 13' x 7- high. Full superhet circuit with AVC. Complete with tubes: 
12ÁT7, 68E6. 2 -6BA6, 6ALS, 6AT6, 6AQ5 and 6X4. Output transformer matches 
3.2 or 8 ohm speaker. Input for crystal pickup with radio - phono switch on front 
of chassis. Full size "High -Q" ferrit loop stick antenna mounted on chassis. 
Separate antenna for FM. Has hass boost tone control. Knobs, escutcheon, 
diagram and instructions included. 
Model FABC. 8 tube FMAM radio chassis. Ship. wt. 12 lbs. Sale price $39.95. 
Model FABC with our CU 14Y 12" coaxial PM speaker. both for $49.95. 
Model FABC with our P15 -CR 15" coaxial PM speaker, both for $59.95. 

McGee's Famous 

12 AND 15 INCH COAXIAL P.M. 

HIGH FIDELITY SPEAKERS 

1295 $Z395 
12 -Inch 15 -Inch 

Model CU -14Y Model P15 -CR 

Model CU -14Y. 12" high fidelity coaxial PM speaker. Response 
from 30 to 17.500 cps. Full 6.8 oz. Alnico V magnet in the 12" 
woofer. Special eoazially suspended high frequency tweeter. Built - 
in crossover network. Only two wires to connect to your radio or 
amplifier. Matches 3.2 to 8 ohm output. Don't confuse this 
speaker with many cheap speakers that are offered. This is a fine 
quality speaker. Stock No. CU -14Y. Sale price $12.95 each, two 
for $25.00. 
Model P15 -CR, 15" high fidelity coaxial PM speaker. Response 
down to 20 cps. and up to 17.500 cps. Full 2112 oz. Alnico V 
magnet in the 15" woofer. Specially made. eoazially suspended S" 
high frequency tweeter. Built -in crossover network. Only two 
wires to connect. Matches 3.2 to 8 ohm output transformer. A 
regular $62.50 list speaker. Model P15 -CR, McGee's Sale Price, 
$23.95. 

REG. $48.75 COLLARO CHANGER 
3-SPEED 
IMPORTED $3895 IMPORTED FROM ENGLAND 

McGEE'S SALE PRICE 
. u r 565.00 list Collaro Model 3 352., 3 automatic ''' . 

ore changer on sale at McGee for only 538.95. Famous 
imported Engbsh changer popular among audio enthusiasts all 

America. Plays 11 3 peed and all 3 Intermixes 
Hea and 12" records of the same speed. Shuts on automatically after the last record. 
Heavy nduty motor and turntable gives 

tone 
spree Rubber pallet on turntable. 

Compensating swing shifts weight of toneea m for LP and standard records. ilug -in head 
can be fitted with your favorite high fidelity cartridge. Each changer with complete ea 

sheet. Large 45 RPM spindle 52.50 extra. Changer s, 141/." long. 1214" wide. 
ids* aove motor board and 272 below. ship. Wt. 20 lbs. Mosel 3,352 collar. changer. 
less eartr idge 5538.95. with G.E. RPX052 Golden Treasure eatable reluctance cartridge 
558.95. 

ENGLISH GARRARD CHANGERS 
RC -80 WITH GE $6851 RC90 WITH GE RPX -052 

RPX -052 Garrard 'Crown" Model RC-90, n w 3 s speed 
G "Triumph" Model RC -80, 3 speed 
automatic record changer. Plays all 3 s 
automatically O huts off after last record. 
Heavy duly AC phono motor and weighted 
turntable gives constant speed. Muting switch 
silences pickup during change cycle. Com- 
plete with two parate plug-in shells for 
either crystal a Ó.E. ariable rlu tance rt. 

ridge. Overall , 1312" wide. 1513" deep 
8" high. 21 /a" below motor board and 

St 1' above. 105 -125 volt, 60 cycle AC. 
ship. wt. 20 lbs. Large 45 RPM spindle 
$3.3 tra. Model RC -80 Garrard changer, 
less cartridge $48.51. With flip-over crystal 
cartridge $52.6. With RPX052 G.E. Golden 
Trasure ca.tridge $68.51. 

automatic re tl anger. All of the lea - 
tu. of the RC-80, many new develop- 
ments. Has n adjustable speed control to 

rgulate speed 
new 

r slower on all 3 
speed records 

New pole 
position 

heavy r duty 
playing 

motor and rd heavy tsa turntable eliminates wow. 
with two 

s i male lu91-in shells for 
cream and 

brown. 1542 long. 13t a.' 
cbelide. 

524' 
. above motor board and 37B" 

wt. 19 lbs. Large 45 RPM spindle $3.43 
extra. Model RC -90 G changer. less 
cartridge 566.11. With flip -over crystal cart- 
ridge $72.08. With G.E. Golder Treasure 
variable reluctance cartridge $88.11. 

a b 
c d .r e 

WALNUT RADIO-PHONO-CABINET 
Made for 5900.00 Class Capehart 

Cost Over $200.00 to Build 
No. K275 (left illustration). Walnut radio -phono cabinet 42" 
h. 42" w. 22' deep. Made for Capehart selling for $900. Ra- 
dio chassis area 14" h. plia" w. Changer compartment 14 "s 
28" w. 12" baffle completely enclosed. Cabinet weighs approx. 
175 lbs. Ship. wt. 275 lbs. Sale price $79.95. 

SALEZ 

RADIO 
PHONO 
COMBO 

CABINETS 
For 5800.00 
Class Sets 

(Pictured fo 
The Left) 

$7995 

WALNUT RADIO -PHONO CABINET $5995 
Made for $700.00 Class Capehares 

617511 fright ill ion). Walnut radio -phono cabinet 37" h. 
40" w. 21' deep. Radio ea 1412' wide. Changer compare- 

' 
t 251" wide. Hinged lifts lfts in two sections. Bathe for 212" speakers. Made for 3700 Capehart combination. Ship. wt. 180 lbs. Sate price $59.95. 

tF BUICK0 LIST $4495 BUICK 
AUTO RADIO 

6 AND 12 VOLT MODELS 
No. 981320. 7 tube 8 volt 
mck radio. Custom made for 
SO, .51..52 Buick, Also S3 

Buick special only. Cost over 5100 retail. Push -but- 
ton tuning, tone control, built-in B" tier, PP 
6V6 audio. ship. wt. 20 lbs. For a limited time, 
sae trice only 3.95. 

f 
TELEVISION CONSOLE CABINETS AT LESS THAN FACTORY COST! 

FOR YOUR TV CHASSIS -MODELS FOR 27 INCH TO 16 INCH CHASSIS 
21" MAHOGANY FULL DOOR CAB...$69.95 21" MAHOGANY CÁB ...............$29 

Id) No. 21.0FM. 21" Mahogany open front. 37" F 

251/2" W. 2012" deep. Chassis 24" w. 211/2" n. 
1874- deep. Baffle for 10" speaker. Small Il, but 
plenty big e for 21" set. Made for a $295 TV set. 
Ship. wt. 6s lbs. Sale price $29.95. 

17" MAHOGANY FULL DOOR CAB....S29.95 
le) No. AN -430. Mahogany w 36" b 

24" 
N 

. 2114 der Chassis 
with of full doors 

1732" h. w. 
Baf- 

fle deep 
Blankppe 

Ship. 
Holds ils. TV easily. Bas 

less 
than It cost as famous TV factory. Sae price. 534.95. 

17" WALNUT I/2 DOOR CABINET....$29.95 
(f) No. AH.85A. Walnut with half doors. 38" h. 
2074" w. 31I.' deep. Chassis area ea 19" w. lit4" h. 

e Blank panel. Will hold most 17" sets. 

21" MAHOGANY FULL DOOR CAB....544.95 dame cu< ld. lo° pe :''snip. wt. 6s é an aei.ae 
true will p ortionrdaeab,net on sale at only 339.93. roe 

(c) No. 2 
211.FOT. 

21" full door mahogany. . 
31á1a'- 17" TV CAB. WITH PHONO DRAWER.$19.95 27" w. 22' deep. Chassis area 24" w. .2 

deep. Baffle for 12 spra kir Panel cut for 21" tube. No. 5E -21. TV -phono comb. 0" h. 24" w. 181/a" 
Made for 5395 sil by a famous TV factory. Ship. wt. Peep. Blank panel. TV chassis area 19" h. 207/a. W. 
75 lbs. Sale price 544.95. Changer drawer 19a/ w. 13" deep. Baffle for 10" 

speaker. Mahogany knish. Ship. wt. 75 lbs. Sale price 
$19.95. 

pal No. 27.MA. Mahogany with full doors for 21 ". 24" 
and 27 TV. 3" h. ad.. " w. 23' deep. Chassis area 
2724 . 25" h. 18.2" speaker . 
A 

Baffle for 10" speak. 
A beautiful binet that st the factory or $100. 
Made for a $600 TV set. Snip. wt. 90 lbs. Sale price 
389.95. Blank panel 55.00 extra. 

27" ?á DOOR MAHOGANY CAB. 569.95 
(b) No. 27 -34MA. Mahogany with z/4 doors for 21 ", w 
24" and 27" sets. 43" h. 3112" w. 22mí' deep. 
Chassis area 277íz" w. 283/4" h. 21' deep. Baffle cut 
for 2 10'' speakers. Made for one of America's largest 
TV builders. 

e 
Cost." r 5100. $Shi é. wt. 90 lbs. Sale 

price 189.95. Blank panel $5.00 extra. 

No. 981323. 8 tube 12 volt 
uic4 d'o. Custom made for 

all 53 Buicks except the Spe- 
cial. Cost ver $100 retail. 
Magic Sel ctronie single push- 
button tu es set electronically. 

er B uilt-in 8" peak, tone ro 
crol. PP 12VS audio. Ship. wt. 
20 Ins. Sale price $.95. 

MIKE -PHONO- BROADCAST OSCILLATOR $795 
Sensational ew 1955 model m, rophone -ono` o oscillator for the 
broadcast ha d. Nave own min rrrre radio station that broadcasts 
fmy in your own home. Plugs in to 110 volt house current. Input jacks 
or crystal mike record player. Priced with tubes 12RS d 

70L7. Stock No. LE-3, ship. wt. 3 lbs. Sale price $7.95. Crystal 
mike and desk stand $4.9S extra. 

McGEE RADIO COMPANY 
PRICES i O.B. KANSAS CITY 

S ND 255á OR FULL 
REM TTANCE WITH ORDER. 

S AL. SENT C.O.D. 

OUR NEW ADDRESS IS 

1901 McGEE St., KANSAS CITY, MISSOURI 

October, 1954 159 
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Spec.-2001(C or5UUKC in FT24 IA Holder. Si.79ea. I 

New, 300 -page 
Centralab 
Control Guide 
No. 14 

Here's the place 
to look 
when you want service facts 
on any radio or TV control 

At your 
Centralab distributor... $1.50 

Here's the only up -to -date reference 
book that lists all the radio and 
television controls used since 1927 
by every set manufacturer. Just look 
at this partial table of contents: 

Centralab Control catalog pages. 
Popularity listing of stock 
television controls. 
Index of television manufacturers. 
Complete television guide listings. 
Popularity listing of 
stock radio and audio controls. 
Index of manufacturers of 
radios and audio equipment. 
Complete radio guide listings. 
Complete audio guide listings. 
Control replacements listed 
by part number. 
Complete specifications of CRL 
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 you 
don't agree that its the biggest 
dollar- and -a- half's worth you've run 
across in a long, long time. 

Then take advantage of this 
bargain, as a sound investment in 
your business. 

Cent,.lab 
a4Mu 

160 

lovers. Splendid reproduction throughout. Try 
this for something different. 

BIZET 
CARMEN' 

(ORCHIi.STR. I /.SCEs \'ARIO) 
Amin. Kostelanetz and his orchestra. 
Columbia 1111.1826. NARTB curve. Price 
$5.95. 

We've had the plain old opera "Carmen." 
the "Carmen" suite, and now (thanks to Dlr. 
Kostelanetz l we have "Carmen" as an orches- 
tral sceario. Which certainly proves the pop- 
ularity of this work. One might expect this 
sort of thing to be a "cornball." Such is hap- 
pily not true. Actually this music merely does 
the familiar suite one better; it represents the 
entire score in orchestral terms. Kostelanetz. 
%vho is usually railed against for his saccha- 
rine sweetness and over -lush orchestration. 
plays it close to the vest here, and except for 
an occasional lapse into his "idiom" does a 
straight forward and commendable job. The 
sound is very good indeed. In fact as far as 
sound is concerntdl. this is head and shoulders 
above any other "Carmen" dise in the cata- 
logue. String tone. brass, woodwinds, and 
percussion -all are reproduced with startling 
clarity. Another disc which should be popular 
with a great many people and especially-, the 
beginning hi -fi addict. No adjustment to the 
NARTB curve was needed. 

CiL\RPE \TIER 
.IIAG. \7F'IC.IT IN D AND OTHER 

WORKS 
The Chamber Orchestra of the Concerts 
Pasdeloup.The Chorale of the Jeunesses 
Musicales de France with soloists. con- 
ducted by I. 's Martini. Iladn Society 
1151,102. NARTII curve. Price $5.95. 

This is a filluw -up to the sensational Char- 
pentier "Te Ueutn," with which the Haydn 
Society began the Charpentier renaissance 
last year. This recording is continuing proof 
of the Society's wisdom in this undertaking. 
While this "Magnificat" is not as exciting as 
the "Te Deun,,' it has its own appeal in its 
fabulous scoring. Five soloists and two choirs 
and two orchestras are used with organ con- 
tinuo. A very dramatic work, this should find 
favor with those of you who incline towards 
the baroque. There are five other works on 
this disc such as an "Offertory" and a mag- 
nificent "Salve Regina." All the forces in the 
recording exhibit a very high degree of musi- 
cianship. The dedication in their work is splen- 
didly evident. Sound is generally good. Strings 
are somewhat edgy at times, some choral/ 
orchestral "fusion" occurs. Excellent wood- 
wind reproduction and for good measure the 
pedal in the organ continuo is properly sono- 
rous. Slight treble cut helped the NARTB 
curve. Good surfaces. 

RACII\IANINOFF 
PI. t. %O CONCERTO .\'O. 2 
PRELUDE IN G MINOR 
PRELUDE IN G MAJOR 

Geza Anda, pianist, wills the Philhar- 
snotsia Orchestra conducted by Alceo 
Calliera. Angel :15093. RIA:1 curse. 
Price $5.95. 

I strongly urge you to listen to this record- 
ing. Just once in a long while is an oft -re- 
corded warhorse given new life. I really feel 
this is the best version on records today. I 

hesitate to say definitive ... there are a few 
shortcomings here and there. In the main the 
recording is characterized by two things. One 
is the completely surprising artistry of this 
young pianist Geza Anda. His reading is so 
well -paced, so beautifully modeled, he makes 
some of his competition sound like plodding 
amateurs. Listen to his sensitiveness and re- 
straint in the 2nd movement and you'll see 
what I mean. The other thing that is out- 
standing on this record is the sound. Para- 
doxically, this is also one of its shortcomings! 
The piano is simply fabulous. A more realistic 
and beautifully liquid tone would be hard to 
imagine. The attacks are properly percussive. 
but without any harshness or ringing. The 
orchestral accompaniment is superbly balanced, 
the whole wide range, hut not in the "tromped 
up" spectacular sense. The only thing that 
mars this sonic picture is the acoustic per- 
spective. Reverb time has been cut to the 

- QUARTZ CRYSTALS 
FT -243 -.093" PIN DIA.- .486" PIN SPC 

FOR HAM AND GENERAL USE OUARANTEED 

4035 5500 5925 6425 7450 7673 7900 
4080 5675 5940 6673 1473 7675 7906 
1110 5700 5950 6675 7475 7700 7925 
4165 5706 5973 6700 7500 7106 7940 
4190 5715 6210 6706 7506 7720 7950 
4280 5740 6250 6125 7525 7725 7973 
4300 5750 6213 6750 1540 7740 7975 
1397 5773 6215 6775 7550 050 8225 
4490 5806 6300 6800 7573 7773 8250 
1495 5840 6325 6825 7575 7775 8273 
4930 5850 6340 6850 7600 7800 8275 
5030 5852 6350 6815 7606 7825 8300 
5205 5873 6373 6900 7615 7840 8325 
5300 5875 6375 6925 7640 7850 8630 
5385 5880 6400 6950 7641 7873 
5485 5906 6406 6975 7650 7875 

1015 6175 7000 7425 8425 
2125 6200 7025 7440 8450 
3500 6440 7050 8025 8475 
3735 6450 7075 8050 8500 
3800 6473 7100 8075 8525 
3885 6475 7115 8100 8550 
3940 6500 7150 8125 8575 
3990 6506 7175 8150 8600 
6000 6550 7250 8173 8625 
6025 6573 7300 8175 3650 
6050 6575 7306 8200 8700 
6075 6600 7325 8340 8733 
6100 6606 7340 8350 
6125 6625 7350 8375 
6140 6610 7375 8380 
6150 6650 74C0 9400 

496 each- 10 for $4.00 994ea.iOfor$8.00 

Low Fre0Uenc7 -FT -141A for 
SSB, Lattice Filter etc., 093' 
Pins, 486' SPC.. marked in Chan 
net NO 0 to 79. 54th Harmonic 
and 270 to 389, 72nd Harmonic. 
Listed below by Fundamental 
Frequencies, tractions omitted. 

370 393 414 437 501 522 400 461 
372 394 415 438 502 523 440 462 
374 395 416 181 503 525 441 463 
375 396 418 483 504 516 412 164 
376 397 419 484 SOS 517 444 465 
377 398 420 485 506 529 445 466 
379 401 422 486 507 530 446 468 
380 402 423 487 508 531 447 469 
381 403 124 188 509 533 448 470 
383 404 425 490 511 534 450 472 
384 405 426 491 512 536 451 473 

452 474 
453 475 
454 476 
455 477 

385 406 
386 407 

427 
429 

192 
493 

513 531 
514 538 

387 108 430 491 515 
388 409 431 495 516 
390 411 433 496 518 
391 411 435 497 519 
392 413 436 498 520 

; T1T1 eC6S1D 
C& 
IA Vs" SPC 

SCR 2030 2220 2360 3202 3570 
511 2045 2258 2390 3215 2945 

P 2065 2260 2115 3217 3955 
54 S 

2105 2290 2442 33 3322 22 5910 
2125 2300 2532 3510 6370 2145 2305 2545 3520 6150 

64/0 2155 2320 2557 3550 

6497 
6522 
6547 
6610 
7350 
7380 
7390 
7480 
7580 
7810 
7930 

1C746 TUNING 
UNITS, CHAN- 
NELS 10 AND 12 
-foundation coals 

Soa 
condenser for 
meter UFO or 
ter -les lais 

SEE ARTICLES ST 
W3PPQ IN 

MARCH '54 CO. 

56480 add 20c postage for 
59 I every IO crystals (orless 

490 uth-IS Sr S1.ß1 99c each - 10 for $8.00 
Please state second choice 

Spec. -200 NC without holder-590, 3 for SI.50 sun 
PARTS DISTRIBUTORS, LTD. 

520 TENTH ST. N. W. -WASH. D. C. DEPT. N- 

obile Antennas 

Engineered by Premax 

Increase Signal Strength 
Premax Center Loaded Anten- 
nas for mobile installations of- 
fer a most economical rig that 
will materially increase signal 
strength. Can be used for 10 to 
75 meters by shorting out. Ask 
your radio jobber or write 
direct. 

PREMIX PRODUCTS 
DIVISION CHISHOLM -RYDER CO., INC. 

5423 Highland Ave. Niagara Falls. N. Y. 
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bone and there is barely enough left to sus- 
tain the "presence." Fortunately, it is not 
altogether dead and this saves the piano tone 
from excessive "dryness." A second or two 
more of reverb and this would have been an 
even better recording than it is. If you don't 
own this work as yet, or you're looking for a 
replacement, you won't go wrong on this. 

GOUNOD 
ROMEO ET JULIET 

Janine Micheaus as Juliet; Raoul Jobin 
as Ronleo with chorus and orchestra of 
Theatre National De L'Opera conducted 
by Albert Erede. London LLA -18. RIAA 
curve. Price $17.85. 

The first recording on LI' of this romantic 
opera and one that is going to be very hard 
to beat in subsequent versions. In fact after 
a good listening session with this albtml. I 
would think it most imprudent of anyone to 
try and improve upon it. Yes, it is that good! 
The winning combination of the talented Ja- 
nine Micheau and Raoul Jobin and the native 
fluency of the chorus of the Theatre National, 
is but one of the reasons for this superiority. 
In matters of sound, this is probably the finest 
opera recording yet produced. The soloists 
and chorus are blessed with the proper acous- 
tic perspective that allows for clear. concise, 
diction. The orchestra sounds particularly 
good, with plenty of dynamic shading and 
wide frequency response. Above all, a nearly 
perfect balance is maintained: the vocal ele- 
ments never fight with the orchestra but blend 
into a smoothly splendid sonic picture. Highly 
recommended. 

TAYLOR, DEEMS 
THROUGH THE LOOKING GLASS 

Eastman Rochester Symphony Orches- 
tra conducted by Howard Ilanson. Mer- 
cury MG40008. RIAA curve. Price 
85.95. 

Mercury continues its "American Music 
Festival Series" with this first LI' recording 
of this delightful Deems Taylor score. There 
was an old 78 rpm set of this work years ago, 
that was highly prized by collectors. '\ more 
up -to -date recording has been needed for a 
long time and this one tills the bill to perfec- 
tion. A series of five "pictures" from Lewis 
Carroll's fantasy which depicts the further 
adventures of "Alice in Wonderland," is set 
to some highly original and some highly de- 
rivative (and amusing) music by Mr. Taylor. 
With tongue in cheek he essays the use of 
\Vagner's "l'arsifal" and "Die Meistersinger" 
in the Jabberwocky scene and cavorts musi- 
cally in other spots as well. A highly listenable 
work, it should be a favorite with you hi -fi 
faces as there is an absolute wealth of wonder- 
ful material here. This is the usual Mercury 
recording with the clean strings and the bright 
brass and the incredible percussion. Very 
weighty and sonorous in parts and with some 
fantastic dynamics. A real killer -Biller! 1. IAA 
curve did not need adjustment. Quiet surfaces. 

STRAUSS, JOHANN AND JOSEF 
NEW YEAR CONCERT 1951 

Vienna Philharmonic Orchestra con- 
ducted by Clemens Krauss. London 
1.1.970. RIAA curve. Price 85.95. 

This has been an annual event for some 
years now, and it is sad to realize that Clemens 
Krauss will not be with us next year. Ever 
more keenly is his death being felt. As in the 
past, this is an outstanding recording from 
every aspect. Krauss' conducting is a labor 
of love and is magnificent, the repertoire is 
well chosen, the orchestra plays like angels 
and the sound is typical of the very best Lon- 
don. It is perhaps most fitting that this, one 
of Viennese Krauss' last recordings, should 
contain the great "Blue Danube," which is af- 
forded a heart -warming, a great performance. 
There are plenty of light frothy tunes here, 
and the feeling of "Gemutlichkeit" is every- 
where. Some wonderful reproduction here, 
especially in the number called "Plappermaul- 
ehen" (chatter -box). Great soaring strings, 
and solid and accurate percussion are note- 
worthy. If your wife says she doesn't like 
hi-fi, try this one on her! 

That's all for this month -we'll be back next 
month with a whole new batch of records and 
tapes for review. 

Ocfober, 1954 
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*GIANT CELEBRATIO 
SO ALL PRICES 

sF 

if 

OFF LIST( w It # Same 
as 

1218 -204 ea. 6 for b1.00 
Same as1611 tube. 

# OD3 VRI50 .49 1Sß .. .15 836 ..3.50 
2822 29 79 41 19 837 99 

I I 

We're MOVING 
This is going to be a real celebration! Yes, 
we're mighty happy to be moving to larger 
quarters right in the center of the city (125) 
W. 17th St. just off Ave. of the Americas). 
First of all. we'll have lots more room to dis- 
play our many sensational buys. Second, be- 
cause our giant warehouse and reconditioning 
dept. will be on the premises for immediate 
service. Third, because our location will be 
convenient to all transportation. So come on 
down and look us over! And in the meantime, 
check our sensational new lower prices -an- 
nounced in this ad for the first time. 

TUBES "D %TO9oaeTUBES 

ARE COMING DOWN 

FREE! 
ON ALL PURCHASES 

OF S10 OR MORE 
AUTOMATIC BATTERY 

FILLER 
Made by leading Detroit 

Auto Mfg. Doubles battery life over ordi- 
nary care, prevents battery break -down, fits 
all cars, instantly installed. 

ELECTRIC MEGAPHONE SYSTEM 

# 2026 .09 1148 1! 811 .19 _ * * 2C26Á .09 215A 99 843 .15 4 I * 
3822 .89 221Á 19 864 .19 * 

# 3D6 .29 316A 19 1626 .19 t t I t lt- 
# 668 1.55 471A .. .. 99 1633 .19 I t 6K8 .55 I71Á 99 7193 .19 * 3 6S17 .4 9 532A . 99 E1148 .39 # 7U .29 722Á 79 11034 .79 . * 
# lice .d9 826 29 VR92 .14 * # 11)8 .20 837A sÁ5 VT127 .09 * 

PRICES SLASHED!! For Rural Areas, Hotels, Commercial * * 
533 HEADSET used $1.49 Steamers, Ball Parks, Etc, * # ENGLISH TYPE, f L -SS .10 I 

FL-5 RADIO FILTER d. ..... * * CR -1A AR CRYSTALS- 8036.255C, 8001.435C, 
8255.57(C -Brand New each .9 

# H 

* * * * * * * * * * * * * ** 
* SAVE! ,It MULTI -TESTER 

SCR -522 * FOUNDATION 
RECEIVERS * 

# less oscillator and * BIAS METER # frequency shifter and 

* Trransformtalnsaalcoñs, 
1 -974 # ers. Beals. * 

tars. 
449 densera and * Complete. 

S # other Yalu- Rra d 

# able parts. *Now. Spe- t each 
m' 

eiall ... . 

# SPECIAL! 2 for $8.00 

CHECK OUR NEW LOWER PRICES! 
SCR 274N 

COMMAND 
and 

ARC -5 
EQUIPMENT 
RECEIVERS 

EXCELLENT 
USED USED NEW 

$19.95 539.95 
12.95 19.95 
9.95 17.95 

19.95 

BC 453-190 SSO KC 
BC-451-310 6 MC 
BC455-61o9MC ._ 
1.51, 3 

TRANSMITTERS 
A -958 -2 1 to 3 MC 

BC 457 4 to 53 MC 12.95 
BC 458 -5.3 to 7 MC 57.95 11.95 
BC -459 -7 to 9 1 MC 
T I5 ARC 5-500 to 800 KC 

ADDITIONAL EQUIPMENT 
BC 156 Modulator 
BC -450 Control Bo. 13 Receiver, 1.75 
BC-451 Control Boo Transmitter). .99 1.49 
BC 442 Relay Und 'ANT) 
FIe.Ible Shafting with gear to Si 

3 Receuer Rack .. 
Shock Mount for Receiver Rack.... 
2 Transmitter Rack 
Single Transmitter Rack 
01133 Dynamotor lot Command Set 

24.95 

19.95 
19.95 

4.95 
2.75 
2.29 
4.95 

1.75 
1.99 2.75 
.99 

3.49 
2.99 
3.95 

CR -1741 BUD DE LUXE 

CABINET RACKS 
Overall Ileiglt 19 I» l r,-, Panel 
Space S:I.t 

. Black 
Crackle Finish $6.95 

Below Dealer's Cost! 

V. S. NAtt t)T,e l'A F:.1 Lleetrle Olor:."l:o,,- t.,t 1 

enl is da.i_e,l for sent r1 ouch the m nee n 
greater (han. the 

familiar'Iaco mega,.hhna, t'nn.I.t. of Megaphone 
Unit . hich combines microphone and reirmoncer I, 

single assembly,. Portable Amplifier which electri- cally anO lilies the 0115000 .finial of the microphone 
of the nu said and feeds this lllied sgl,a lntu the reproducer section. Charging Rack fps, re. 

charging the self -e,n, talned storage battery o1 the 
for 

amplifier. BRAND NEW -A TRF:M F:Np0U5 VALUE:: 
DEMONSTRATION GIVEN AT PLATTS 129 STORE 5 STORE t9 .50 29 

TUNING UNITS -BRAND NEW TÚ25 ami TI' -IS Tuning Un Its from the RC222 
Transmitter. Freq. range f TU -2-5: :1.500 to 5.250 
Kt'. I r. -,I. ra n, of U -f8: 3.11,0 to 4.51111 KC. 
ONLY $3.95 each. 
M CASES to hold saner Tuning Units..$1.00 ea. 

INTERPHONE AMPLIFIER. It( ' -:t 17 -1', 
S I:II s 2.95 

LOCALIZER RECEIVER, T..:'. -D. NFw 29.95 

BC -221 Frequency Meter 
Real Value! QVAN"I I'ry IS LIMITED 

o first come. first . ed. They 
e Just like n w with x2i 1 ll- 

hea00n . Range 15.20.00) 
Kt with crystal cheek Mints in all 

Complete with $139.50 ranges. 
al and tules 

Slan,lanl with AC power sup. 

MODULATED TYPE . .9179.50 
MODULATED TYPE with AC Pon. -r S I)'.. $199.50 
1.Im lied n +, ite or BRAND NEW MODUU1.ATE» 

Thesei:ll. 
scene ..... ... 521Ok00 

for frequency 
Meters era factory treated, checked 

quenty alignment and GUARANTEED. 

Field 
Telephones 
Army sur- 
plus. com 
plrtely recnn- 

, dÌertÌ nÌty 
fiestea. 

l 
using 

, 2 flashlight 
Ypni,ter. 

e'1 esCfaVAll ANTF:F.I,. 
Like new 

$1995 

TELEGRAPH KEYS 

137 s .99 
138 .99 
141 .99 
145 2.99 

HEADSETS 
lis -23 high impedance. BRAND 

NEW with ear pads 94.65 
Its -la low Impedance. BRAND NEW 

with ear pads. cord and P5.5 1 

plug 5.65 
t'l, -:f,17Á Pones. O ft. 1.10 
119 -16 high Impedance- used ......... 

BC -357 
RADIO BEACON RECEIVER 
mD' Aircraft ea,. with frequency 
range from 02 t e for receiving 
75 ,e marker I , signals. Power 
requirements r 24 volts 1W t .1.58 

mph and 220rí volts `at 'l.5 $4.95 millininl ere.. .r,l 

# MINIMUM ORDER 
* Immediate delivery -send 25.. 
# Posit t on C.O.D. orders. 

for Rosa ,, # and 
remittance, 

C.O.D. charges. All scie' ¡t. YPP.0.9., N.Y.C. w reheaer. 
N.aY.C. residents add sain taa.i 

52.00 

98 

HEADSET ADAPTER 
MC -385 

118- :15- raising 1he mpedan a fru 
low to high. Comex complete 
with PL 55 PLUG ONLY 49c 

MICROPHONE SUPER -SALE 
T -44 MINE- nlagnetc type isting of Mile 

Unit 511 -253. Cord 00.287. 'Plug PL.170 a 
Jack JK -20 .......................... i 51.19 

T -45 MIKE- t'arlon lip Mike 1.7 
T.17 MI5E- 1'arla,n -BRAND NEW 9.25 
TS -13 HANDSET -BRAND NF:N'. .. ......... 7.95 
T -12 -Wester,, Electric 1,,, Band Mike with 

torn 6 P1.-68 Plug. BRAND NEW 1.95 

PLATT ELECTRONICS CORP. 
Dept A, 125 WEST 17th ST., NEW YORK I I, N. Y. 

PHONE: CH 2 -1100 
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AT LAST 

itORAN-: 
IIII 

FINE QUALITY 
NAVIGATIONAL 
EQUIPMENT 

I 

I 

I , 

Marine or Airborne LOng RAnge Naviga- 
tional equtpment! Determine the exact geo- 
graphic position of your boat or airplane! 

The LORAN system enables a navigator to de- 
termine the exact position of his croft accu- 
rately and quickly. The accuracy of the system 
and the speed at which readings may be 
taken and interpreted make the system par- 
ticularly useful in any trans- oceanic boat or 
airplane: The complete LORAN system is made 
up of internationally located ground stations 
which provide a special radio signal pattern 
solely for LORAN usage. The AN /APN -4 sys- 
tem receives these signals and translates them 
into information useful to the navigator. Ac- 
curate geographic positions may be located 
up to 1200 miles from any LORAN transmit- 
ting facility. Complete installation weighs less 
than 100 pounds. Accurate and dependable 
navigation available 24 hours per doy! 
For the I FIRST TIME ... 

' \ F T MODEL 
complete BRAND NEW 
installations. 
Consisting of 

ID -6B /APN -4 Indi- 
cator 
R -9B /APN -4 Receiver Complete as 
PE -206 Inverter Described 
Set of PLUGS 
VISOR for Indicator 
Reproduction of original Technical Man - 

1 outlining operation, installation, 
and servicing. 

EXPORTERS AND FLEET OPERATORS: We 
solicit your inquiries for this and like 
equipments. 

ID-6A ,APN -4 Loran Indicator. Uses 5CP1 Ca- 
thode Ray Tube. Easily converted to test oscil- 
loscope, panadapter, analyzer, visual counter, 
etc. Contains extremely accurate 100 KC crys- 
tal to time sweeps and marker pips of 2, 20, 
and 100 KC or 50, 500, and 2500 microseconds. 
Two parallel sweeps, time differences between 
signals, between half power points on pass. 
bond curves, and numerous other scope uses. 
Use the counter circuits far FM demodulation, 
or to time camera shutters, etc. Double deck 
chassis, 5CP1 mounted in full tube shield, lots 
of octal sockets (used 25 tubes). Plenty of 
room to build on any scope circuits you can 
dream up. Contains 22 pots, loads of switches, 
condensers, transformers, small parts. Less 
small tubes, COMPLETE with 5CP1, Crystal, 
and schematic in cabinet 191/2" x 9" x 11lá" 
BRAND NEW! While they last. 29.50 
R -9A /APN -4. 160 -meter Loran Receiver, plus 
high voltage for scope and low voltage power 
supply. Three channels tunable from 1.6 to 3.3 
MC, one channel tunable 7.58 to 11.75 MC. 
The power supply delivers 240 -275 volts con- 
tinuously variable at 150 ma electronically 
regulated to + .01 %, 1450 vdc above ground 
at 1.2 ma, 1250 vdc at 1.2 ma below ground. 
With schematic and instructions for 60 cycle 
operation. BRAND NEW, 14.50 less tubes 
3-6114-G _and 1 -6H6 FREE with first 500 
Receivers purchased. 

R -45 /APN -9 LORAN 
Receiver and Indicator. 
COMPLETE light weight 
unit LATEST MODEL 
NEW only $ 295 
2430 5. Michigan Ave. 
CHICAGO 16, ILLINOIS 

CAlumet 5 -1281 

012950 

RW. 
ELECTRONICS 

The various listings presented In this section are for your convenience. The 
bulletins, unless otherwise Indicated, are available to nit our readers, For 
pnunpt attention sorite directly to the manufacturer for this literature. 

POWER SUPPLY DATA SHEETS 
Descriptions of several new product 

lines are contained in the series of new 
catalogue pages and folders recently 
issued by Dressen- Burnes Corporation 
of 250 N. Vinedo Ave., Pasadena 8, 
California, manufacturer of d.c. power 
supplies. 

One catalogue page covers the Model 
3 -150 -L low -cost power supply, an- 
other describes the Model D3 -300E 
multiple super -precision power sup- 
ply, while the third catalogue page 
covers the Models T -100 -B and T -100 -D 
transistor power supply models. 

A four -page folder covers regu- 
lated power supplies for development 
and research. It includes performance 
data and curves. 

DEFLECTION YOKE DATA 
Syntronic Instruments, Inc., 100 In- 

dustrial Road, Addison, Ill. has just 
released a catalogue page picturing 
and describing its new rotating coil 
deflection yokes with deflection angles 
up to 52 or 70 degrees. 

This complete data includes four ad- 
vanced design features, three dimen- 
sional drawings, and tables of elec- 
trical and mechanical characteristics 
with full explanations to assist design 
engineers. A table listing a wide 
variety of coil inductance combina- 
tions is also shown. 

COLOR TV MANUAL 
The second edition of "Practical 

Color Television," prepared for use by 
the television service industry and 
technical schools, is now ready for 
distribution. 

The 80 -page manual which contains 
text, drawings, and photographic ex- 
planations of the electronic operations 
of color TV has been revised and ex- 
panded since publication of the original 
edition. 

The new manual is available from 
the Commercial Service Section of 
RCA Service Company, Inc., Camden 
2, N. J. for $2.00 a copy. In quantities 
of 12 or more the cost is $1.60 ea. 

PRINTED CIRCUIT LAMINATES 
A new four -page bulletin just pub- 

lished by The Richardson Company, 
2661 Lake St., Melrose Park, Ill. gives 
information on Grades T -725 and T- 
812 copper -clad "Insurok" laminates 
for use in printed circuits. 

The bulletin devotes one page to im- 
portant design considerations in the 
production of printed circuits and 
gives complete specifications on the 
two laminates, including character- 

istic properties, punching information, 
sheet size, and sheet thicknesses. 

R.F. FILTERS 
Baleo Research Laboratories, 49 -53 

Edison Place, Newark 2, N. J. de- 
scribes its complete line of r.f. filters 
in a new four -page bulletin just re- 
leased. 

Included are low -pass, high -pass, 
bandpass, band -rejection, and comple- 
mentary units. Actual size photographs 
of units and typical response curves 
illustrate what can be done in compact 
units to give maximum attenuation 
over the desired stop -band with mini- 
mum insertion loss and v.s.w.r. over 
the passband. 

Write the company direct for a copy 
of this bulletin. 

ROTATIONAL POT 
The Ma kite Co, poi afion, 155 

Waverly Place, New York, N. Y. now 
has copies of its technical bulletin, 
No. B53, available covering engineer- 
ing specifications on its Type 2094 
rotational potentiometer. 

The data sheet includes mechanical 
specifications, performance graphs, 
electrical specifications, and other per- 
tinent data. 

PRINTED CIRCUIT DATA 
The Formica Company. 2614 Spring 

Grove Ave., Cincinnati 25, Ohio has 
issued a colorful and informative book- 
let on its "Copper Clad for Better 
Printed Circuits." 

The publication is lavishly illus- 
trated and contains details on the vari- 
ous applications of printed circuitry 
and the different methods of applying 
this technique. 

"MAGNETICON" COMPONENTS 
The Magneticon Division of Mag- 

netic Recording Industries, 11 E. 16th 
Street, New York 3, N. Y. has issued 
a 4 -page data sheet covering its line 
of components developed for broad- 
cast stations, recording amateurs, and 
hobbyists. 

These components enable the user 
to produce and reproduce magnetic 
recordings on a flat magnetic disc 
while utilizing his existing equipment. 
The booklet describes the line with 
more detailed specifications available 
on request. 

CONDENSER CATALOGUE 
A new 20 -page catalogue, No. X -100, 

which illustrates and fully describes a 
complete line of miniature, hermetical- 
ly- sealed, high -temperature tubular 
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GUARANTEED 
ONE FULL YEAR 44Z7 

Type Each 
042 $.90 
0B2 .88 
0C3 .95 
A7GT .67 
AE4 .90 
B3GT .69 
H5GT .51 

.93 

.63 
.66 
.82 
.80 
.82 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.90 
.63 
.50 

16 
14 
L6 
LA4 
LA6 
L 

LC6 
LDS 
LE3 
LGS 
LH4 
INS 
N34 
N5GT 
N Ill 

Type Each 
I N64 . -5 
1114 .85 
1115 .62 
1S4 .67 
165 .52 
1T4 .62 
I U4 .61 
IUS .51 
172 .45 
1X24 .74 
2X2 1.43 
3A5 .90 
3LF4 .76 
3Q4 .66 
305GT .72 
3S4 .61 
3V4 .62 
SR4GY 1.00 
5Ú4G .49 
5V46 .83 
5736 .37 
57307 .42 
5Y40 .43 

WINDSOR "WONDER-BEAM" 

3 -WAY INDOOR TV ANTENNA 

real pert.. o cotenna x,.rks 
ohe °the, tini l . \dinaablr aims. 
I i .Ahad' Arms. FT loge A leas. and 

1 116'. Peauu,s Ilex Heel ,dlic xpu- 
dr -swIti ti nO need tu rotate an. 
orma, just turn ninon, -so itch tor 

Isst results With earth individual sta - 
w ! Works With any TV set. 

SPECIAL PRICE. $5.69 Lots of Six s7J k7 Each 
Singly 55.95 Each 

THERE'S NO SUBSTITUTE FOR EXPERIENCE! 
And thousands of Service Dealers throughout America no 

w 
know, 

FROM EXPERIENCE. that you can depend on Windsor Tube Quality. 
That's why w 

e 
safely guarantee each and every tube we shin. 

for ONE FULL YEAR! That's why the famous Green & Black Windsor 
Tube Carton is ac cepted everywhere, as a symbol of QUALITY 
and DEPENDABILITY! 

Type Each 
fiA8GT .... .68 
6AB4 .51 
64C5GT .82 
6AC7 .90 
6AF4 1.10 
6A G5 .59 
IiA H4 .68 
6A H6 .89 
641(5 1.05 
6A L5 .44 
6AN8 .95 
6A05 .51 
64136 .47 
64137 .75 
OARS .42 
6ASS .55 
6A876 4.50 
6A76 .42 
6AUSGT .85 
6AU6 .47 
6ÁV5 .85 
6AYO .41 
64)(4 .72 
6B8G .93 
6BA6 .50 
6BA7 .66 
6BC5 .58 

.78 
680507 .98 
6806 .54 

Type Each 
613E6 .51 
6BF5 .66 
6BF6 .43 
BBGlG 1.47 
6E1146 .63 
6816 .53 
68145 .76 
6BK7 .97 
6BL7GT .94 
6BN6 .98 
600607 .98 
6807 .92 
6BY5G .85 
6827 1.09 
6C4 .41 
6C5GT .60 
6CB6 .58 
6CD6G . 1.57 
6CS6 .56 
6D6 .63 
6E5 .72 
6F5GT .54 
6H6GT .55 
6150' .44 
616 .68 
617 .70 
6K6GT .45 
6K7 .70 
61.60 .88 
6L6GA .88 

Type Each 
6Q7GT .... .55 
6R7 .75 
6S4 .51 
6S8GT .75 
fiSA7GT .57 
6SC7 .63 
6$D7 .55 
6SFSGT .66 
6SG7 .55 
6SH7GT .52 
6S17GT .52 
6SK7GT .55 
6SL7GT .68 
6SN7GT .59 

6T8iGT .85 
6U4GT .60 
6U5 .72 
61.18 .86 
6V3 1.09 
fiV6GT .51 
6V8 .85 
6WIGT .50 
6W6GT .63 
6X4 .37 
6X5GT .36 
6X8 .82 
6Y6G .64 
6275 .. . .60 
7A4 /XXL .57 

Type Each 
745 .70 
746 .57 
747 .58 
7A8 .56 
7A D7 1.05 
7AF7 .63 
7ÁG7 .65 
74117 .65 
7A17 .70 
7B4 .54 
785 .51 
786 .52 
7B7 .58 
-C4 1.05 
7C5 .56 
7C6 .50 
7C7 .58 
7E5 .85 
7E6 .65 
707 .85 
7F7 .69 
7F8 .97 
707 .85 
7H7 .61 
717 .85 
7K7 .85 
7L7 .85 
7N7 .62 
707 .62 
7R7 .70 

Tyne Each 
i S7 
7V7 .92 
7W7 .99 
7X6 .62 
íY4 .45 
7Z4 .50 

.60 

.44 12A L5 
12AT6 .... .53 

Ì2AU6 .... .47 
12AU7 .... .58 
12AV6 .... .41 
12AV7 .... .87 
12AX4 .... .72 
124X7 ... .67 
12AY7 .... 2.15 
12AZ7 .... .78 
1284 .66 
128A6 .50 
I2BA7 .66 
128D6 .51 
126E6 .52 
12E1E6 .50 
1213147 .69 
128Y7 .77 
121SGT . .48 
12SAIGT .57 
I2SF5GT .65 
I2SH7GT . .67 

FREE! WINDSOR TUBE CADDY 
Most traetleal se ry . 1 a r drsi'med fur Iladlo repnir- 

Xow 'laereil FILE :,; e'ith every pureh+.s.' or S inti.,tn or 
accumulated purchases t labile S166.o0 within 00 dot's, IYou 

r Caddy credit memo with path purchase.i 
Carries approximately 123 tubes including meters and toots. 
163/4" Long. R', Wide. 1344" High. Weighs only 
Ruggedly constructed with heavy leatherette covering. strong 
plastie handle. nickel plated hardware. and reinforced with 
metal clamps. 

WINDSOR TUBE CADDY MAY ALSO BE PURCHASED 
$14.95 OUTRIGHT FOR e7 t/ 

Note to our Latin -American Friends: "Se Habla Fspanol. ' 
35eó Deposit with Order. All m rchandise F.O.. 
N.Y.C. For orders less than SIG, add S3 handling 
cost. Deduct 20ú if full remittance accompanies 
order. All merchandise subject to prior sale and 
price changes without notice. 

II 

II II flamer ELECTRONIC TUBE CO. 
261244 NOSTRAND AVENUE, BROOKLYN 10. N. Y. 

Type Each 
i2SK7GT . .55 
I2SL7GT .. .67 
12SN7GT .. .59 
12S07GT .. .46 
12V6 .51 
14A7 .58 
14AF7 .68 

.50 

.85 

.70 

.85 

.69 
.99 
.85 

.62 
.85 

I 4C5 
14C7 
14E6 
14E7 
14F7 
14F8 
1417 
I4N7 
1407 
I4R7 
14S7 
19806G ... 1.53 
1978 .87 

2513065 07 .98 
25L6GT .53 

Type Each 
25W4GT .. .53 
2526GT ... .46 

.55 
3565 
35C5 .53 
35L6GT .52 
35W4 .43 
35Y4 .48 
3523 .48 
3525GT .43 
5045 .55 
5085 .52 
5005 .52 
50LfiGT .52 

ÌÌ 23 .3 
1172667 .75 

WINDSOR "BROW- LITE" 

Leaves 
Both 
Hands 
Free to 
Work! 
Wear it 
on your 
Brow. 
Adjust 
able angle 
of Beam. 
Ideal for 
Radio 6 
TV Repairmen. 
Uses standard pentite batteries 
and bulb. 
Won't interfere with glasses. 

Complete with 
batteries $4.95 

Write for Additional Tube Types and Prices. We 

also stock Special Purpose and Transmitting Tubes 

at Similar Savings! Dept. N10. 

o 164 BIG PAGES 

FIERt it is , 
YOUR BIG NEW 1955 

13-A CATALOG! 
IT'S BIGGER AND BETTER 

THAN EVER! 

LOADED WITH SAVINGS & NEW ITEMS 

IN RADIO, TV AND ELECTRONICS 

YOU'LL BIND 

EVERYTHING YOU 

NEED AT MONEY- 

SAVING PRICES! 

1' 
1 

HEREJUST ONE OF HUNDREDS OF NEW 'S 
MONEY -SAVING ITEMS IN THIS BIG BOOK! 

O 

HANDY NEW SOLDER DISPENSER 
NEEDED ON EVERY SHOP BENCH! 

Extremely handy for 
anywhere soldering is 
done. Keeps standard 
l -1b. spool of solder 
ready for instant use. 
Replaceable steel file 
brush mounted in 
convenient place helps 
to keep solder tips 
clean. Also includes 

storage space for extra solder tips. Durably built of heavy, 
heat -resistant bakelite. Shpg. wt. 2 lbs. $4.85 
No. 11A370. Net Each 

Include postage for parcel post shipments. 

:wP 

IKURSTEIN- APPLEBEE CO. Dept. M, 
101444 McGee St., Kansas City 6, Mo. 

IQ Send Free B -A Catalog I Send me..... ... No. 11A370. $ Enclosed 

NAME 

IADDRESS 

ICITY STATE 

October, 1954 

S 

1955 CATALOG 

SEND COUPON 

FOR IT TODAY.' 
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motile pli 1 Viet 

PA -3 
VARIABLE TRANSFORMER 

For smooth continuous line voltage control 
for power supplies and instruments, control 
of heat, motor speeds, light, etc. The highly 
efficient new Adjust -A -Volt PA -3 is a mod- 
ern, deluxe variable autotransformer de- 
signed for servicemen, laboratories, model 
shops and other applications where a source 
of variable a -c voltage is required. Max. 
load rating 0.4 KVA. Max. output current 
3.0 A. 

PA -3 features the new LoRes brush track 
plating which assures longer life and a spe- 
cial brush assembly that maintains constant 
pressure during entire brush life. Small and 
compact (61/2" x 611" x 61/2"), the PA -3 

is equipped with on-off switch, convenient 
fuse, cord and plug, receptacle and pilot 
light. Attractive grey hammerloid finish. 

Delivery from stock of your favorite jobber. 

STANDARD 
ELECTRICAL PRODUCTS CO. 
2238 E. THIRD ST. DAYTON, OHIO, U.S.A. 

164 

paper condensers is now available from 
Gudeman Company, 340 W. Huron St., 
Chicago 10. Illinois. 

The publication includes dimensional 
drawings, electrical characteristics, en- 
gineering data, and tables of voltages, 
capacitance values, and tolerances. 

STANCOR CATALOGUE 
The Standard Diri.siwt of Chicago 

Standard Transformer Corporation, 
Addison and Elston, Chicago 18, Ill. 
has released copies of its 1954 indus- 
trial catalogue of stock transformers 
for radio, television, amateur, com- 
munications, and other electronic ap- 
plications. 

The new publication lists replacement 
and new equipment transformers with 
complete electrical and physical speci- 
fications on over 500 transformers. 
Sixty -five new replacement units are 
listed for the first time. 

E -V CONDENSED CATALOGUE 
A new condensed catalogue cover- 

ing its full line has been issued by 
Electro- Voice, Inc. of Buchanan, 
Michigan. 

Catalogue No. 119 gives basic facts 
about the company's products for the 
audio and video fields. It illustrates 
and describes microphones for TV, 
broadcasting, p.a., paging, recording, 
and communications. It also covers 
high -fidelity speakers, components, en- 
closures, and complete two -, three -, 
and four -way reproducing systems; 
phono cartridges; p.a. loudspeaker sys- 
tems; v,h,f., u.h.f., and FM boosters; 
and RME electronic products. 

JENSEN CATALOGUE 
Jensen Manufart u ring Company, 

6601 S. Laramie Ave., Chicago 38, Ill. 
has issued a new catalogue, No. 1040, 
and two new data sheets, Nos. 164 and 
165. 

The catalogue covers the Jensen 
line of general -purpose and commer- 
cial sound loudspeakers in addition to 
accessory cabinets, volume controls, 
and transformers. The data sheets 
cover the drive -in theater speaker line 
(No. 164) and the company's high - 
fidelity equipment line (No. 165). 

IRC RESISTOR GUIDE 
International Resistance Company, 

401 N. Broad Street, Philadelphia 8, 
Pa. has issued a "Resistor Engineer- 
ing Guide" which lists over 130 types 
of resistors and special products manu- 
factured by the company. 

Data given for each type includes 
JAN or MIL equivalent, rated watt- 
age, standard tolerances, temperature 
rise at rated load, temperature co- 
efficient, maximum operating tempera- 
ture, ohmic values available, dimen- 
sions, and approximate prices. 

Please specify Form S -074A when 
writing for a copy of this guide. 

TUNG -SOL TUBE MANUAL 
Tung -Sol has announced the release 

of the 20th edition of its "Tube Char- 
acteristics Manual" containing 200 
pages including a brand new section 

RADIO & ELECTRONICS BOOKS 

RADIO HANDBOOK. GIANT 13TH EDITION. A 
onevolume library of radio information with 
extensive, simplified theory. Detailed how-to - 
build-it data on dozens of items of practical 
radio equipment. Boot No. E &ERH13...S6.009 
BETTER TV RECEPTION (in fringe and lowsiq- 
nal areas). NEW SECOND EDITION. The stand- 
ard guide for installation technicians. A popular 
teat for TV enthusiasts. 
Book No. E &E TR2 S2.50 
WORLD'S RADIO TUBES (Brans' Vade Mecum) 
9TH EDITION. Lists over 15,000 tubes from 
every tube making country. Printed i n 16 
languages. 
Book No. E &E VM9 55.00 
WORLD'S EQUIVALENT TUBES (Equivalents 
Vade Mecum) NEW 10TH EDITION. A guide for 
substitutions of rodio tubes, indicating direct 
or near equivalents. 
Book No. E &E -VM10 $5.00 
RADIOTELEPHONE LICENSE MANUAL. Typical 
study questions with concise answers for any 
commercial U.S.A. radiotelephone operators li- 
cense. Book No. E &E -RL1 53.75 
ANTENNA MANUAL. A practical, comprehen- 
sive book on antennas, for everyone interested 
in transmission and reception. Over 300 pages. 
Book No. E &E -AMI S3.50 

SURPLUS RADIO CONVERSION MANUAL. VOL. 
1. Practical conversions. Write for list of con 
tents. Book No. E&ESM1 $2.50 
SURPLUS RADIO CONVERSION MANUAL. VOL. 
2. Companion to Volume 1. 
Book No. E &E -SM2 $2.50 

`Plus any fax. 

Send three cent stamp for circular 
with detailed contents of books listed. 

BUY FROM YOUR DISTRIBUTOR 
10.. ON WWI' 0 TO 

E D I T O R S ndE N G IsN I I I S, l t d. 
B O X 6 B g A S A N T A B A R B A R A , CALIF. 

WRITE FOR OUR 
LATEST CATALOG 

60513 General Radio Standard Signal 
Generator Exc. $400.00 

723A General Radio 1000 Cycle Vacuum 
Tube Fork With Power Supply New 

TS33 AP Test Set Freq. Range 8700 to 
9500 MC. For Measuring CW. Pulsed 
Signals or Radar Sets Exc. 200.00 

7264 General Radio Tube Voltmeter Exc. 125.00 
Weston Mod. 155 0.5 AC. Ammeter Exc. PUR 
AN APR4 Radar Search Receiver Range 

38 to 4000 MC. With 5 Tuning 
units - Exc. PUR 

Model 686 Weston True Mutual Con- 
ductance Vacuum Tube Analyzer New 500.00 

AN APN4 Loran Set Frequency Range 
1700.2000 RC. Complete With 
1068 APN4 Indicator. R9A APN4 Re- 
ee-IVe-r. Plugs. Crystal. Mounts. and 
Plugs Exc. 160.00 

PE -206 Inverter For Use With Loran New 14.90 
Ray Mega -Marker Range 19 to 29 MC. 

Sound Discriml Adjustment 4.5 
MC. Exc. 39.50 

RC -77913 Super Pro.Recelver with bud. 
3' rack. Like New. 160.00 

Kay Mega Pepper Crystal Control, No 
Switching. Plus Simultaneously Vis- 
ible Exc. 100.00 

General Radio Type 6204 Hetrodyne Fre- 
quency Meter Panel Mounting 331(C.- 
33MC. Exc. 425.00 

TS -13AP XBand Signal Generator. 
Wavemeter. Wattmeter Exc. PUR 

LR.1 Direct Reading Frequency Meter 
160- 30.000 KC. 1I5V.AC. 60 CV. 

With Crystal Calibration.. Exc. 1000.00 
156E Test Set. Weston Electrical Inst. 

Co. Exc. 100.00 
Tuning Forks GR -7234 1000 Cycles Now 70.00 
General Radio Hetrodyne Frequency 

Meter 720A 10 -3000 MC Exc. 300.00 
PUR -Price Upon Request 

80.00 

NOTE: One of the largest and most complrlc 
electronic surplus stocks in the country. We 
have thousands of tubes, capacitors. plugs. ac- 
cessories. test equiD- 
oient. tIc. Send us your requirements. 

WANTED 
All types of radio and electronic surplus as well as 

standard test equipment. Please state rate 
description. condition. and your lowest price cu Es. 
plain modifications, if any. We pay freight charges. 

PHOTOCON SALES 
417 N. Foothill Blvd. Sycamore 2.4131 
Pasadena 8, Calif. Ryan 1 -6751 

CABLE: Photocon Pasadena 

RADIO & TELEVISION NEWS 
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on cathode -ray tube substitutions. 
This most recent edition is 34 pages 

larger than the preceding issue and 
contains data on 600 receiving tubes, 
110 premium types, 170 CR tubes, 85 
diodes plus tube base diagrams, color 
codes, dial lamps, and numbering 
codes. 

The manual is available only 
through the company's tube whole- 
salers. 

NEW ENGLAND HI -FI SHOW 

THE 
First Annual New England high 

Fidelity Music Show will be held in 
Boston, October 22, 23, and 24, at the 
Hotel Touraine, according to Gardiner 
G. Greene, president of Browning Lab- 
oratories and president of the newly- 
organized corporation sponsoring the 
event. 

The entire industry, comprising audio 
equipment manufacturers, distributors, 
and dealers, has indicated its intention 
of supporting this show. 

The three -day affair will be open to 
the public at no charge. Emil .nt on 
demonstration will include record 
changers, amplifiers, tuners, loudspeak- 
ers and enclosures, tape recorders, audio 
cabinets, and a host of other compo- 
nents e prising a hi -fi system. 

Among those who have agreed to act 
in an advisory capacity arc: Arthur 
Fiedler of the Boston Pops Orchestra; 
Edward Weeks, editor of the "Atlantic 
Monthly "; Rudolph Elk. of "The Bos- 
ton herald "; Joseph Zinsbler of the 
Boston Sinfonetta; Harold Rogers of 
"The Christian Science Monitor "; and 
other New Englanders of equal promi- 
nence in their fields. 

Show officers, elected to serve with 
Mr. Greene, include: Lynn Eaton of the 
National C patty, vice- president; Ted 
Jones, general manager of st. 
\VER Il, treasurer; Michael Scott, manu- 
facturers' representative, secretary; and 
harry N. Reizes of New York, consultant. 

Lewis Kornfeld of Radio Shack Corp. 
is the advertising manager for the show 
and Cyrus Durgin of the "Boston Globe" 
was named manager of special events. 

Arthur Johnson is the manager of the 
show and offices have been set op in 
Ronne 9 of the Hotel Touraine. 303- 

TEXAS "AMATEUR DAY" 
SUNDAY, October loth, has been set as 

the second annual "Amateur Day" at 
the State Fair of Texas. Registration 
starts at 8 a.m. with a program at 3 p.m. 
followed by a prize drawing. 

The Picnic Pavilion and Play Area 
has been reserved for the all -day pro- 
gram with activities centering around 
the lavilion. 

A booth in the General Exhibits Build- 
ing will house two complete transmitters 
during the run of the fair, October 9 -24. 
The transmitters will be TVI -free and 
two TV sets -one a clean set of good de- 
sign which can operate next to a TVI - 
proof transmitter and the other set one 
which can be cleaned up by means of a 
high -pass filter -will he in operation to 
demonstrate to the public that all "TVI" 
doesn't originate with amateur trans- 
millers. 

A message center will be in operation 
for the benefit of the public. 

E. F. Aymond, Jr., W5UHV, is chair. 
man of the Amateur Day Committee. 
He cordially invites all hams to Dallas 
for this event. 

October. 1954 

100% ACCURATE TEST BECAUSE IT 
CHECKS BOTH Emission & GM Separately 

precise No. 111 TUBE TESTER 

Allows filament current to be measured 
directly on the meter. 
Checks AC -DC tubes 
"Voltage Sapping." 
Tests horizontal sweep 
emission. 
Tests all tubes for emission and GM at 
the flick of a switch. 
Short tests simply made without com- 
plicated switch manipulatior. 
Measures tube bias directly. 
Tests all types of tubes, including lat- 
est styles and cathode ray tubes. 

s 

s 
s 

s 

y 

and indicates 

tubes by pulse 

No. 111K Kit .... $69.95 No. 111W Wired .. 55139.955 

precise 81/2 OSCILLOSCOPE 
DOES EVERYTHING MORE EXPENSIVE 
COMMERCIAL SCOPES CAN DO, AND 
DOES IT BETTER! 

Full 11"z" tube designed specially for this model 
Voltage regulated 
Electronic magnifier allows any part of a signal fo 
be magnified up to 10 Times, equivalent to 70" of 
horixontal deflection 

High frequency -Low Frequency- Normal Frequency 
-Synchronization circuit 
Separate intensifier anode 

PLUS dozens of other features found only In more ex- 
pensive scopes. 

No. 308K Kit $135.95 

No. 308W Wired $239.95 

r/14142:1`%Wmr-1 
Irownyriyy[oll 

precise VACUUM TUBE VOLTMETER 
VOLTAGE REGULATED -ACCURATE -COMPACT 

EXCLUSIVE METER DESIGN SHOWS ALL AT A GLANCE 

Full Bridge 'TVM 
Rugged 7" meter 
Deposited carbon, 1% 
ceramic resistors 
Amphenol connector 
Coax DC connector 
Burn -out proof circuit 
DC input 2°- megs. 
Power transformer 
used (no selenium 
rectifier) 
4 tube circuit 
Etched panel 

No, 9071K Kit S35.95 
No. 9011W Wired.S49.95 

EEVE /2 
All orders are shipped on the same day received. 

SEND FOR COMPLETE CATALOG 
Send 20 °° deposit with order, balance C.O.D., or 
check or money order in advance. 

3211 -13 Washington Street 
s 

Jamaica Plain 30, Moss. 
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"HI -FI IS FOR EVERYBODY" .. . 

says Robert Newcomb 
... Regardless of budget, way of life, or 
space limitations. Ownership of a true 
high fidelity system no longer requires an 
extensive technical background. In fact, 
today it doesn't even require more than a 
moderate expenditure to enjoy the won- 
derful realism of high fidelity. 

Look over these new Hi -Fi Products and 
you'll see that Robert Newcomb not only 
believes that Hi -Fi is for everybody ... but 
has a complete line of products to prove it. 

Whatever your Hi -Fi plan, whatever 
your Hi -Fi budget, Newcomb is right 
there with the right amplifier. 

FOR SUPERIOR 
RADIO RECEPTION ... 

CLASSIC 200 740 
2 KNOB FM -AM TUNER 

$169.50 AUDIOPHILE NET 

Designed for use with any amplifier having its 
own complete set of controls. It's today's most 
advanced tuner. Designed and built by Newcomb ... Completely new, distinctly different, and 
noticeably better! Fully enclosed and beautifully 
finished to use "as is:' To place in a cabinet. 
Newcomb's exclusive "Adjusts- Panel" feature 
makes a simpler, neater job. U/L approved. Out- 
put is 10 volts at less than Si %. 1 volt at lees 
than 4 /I00 ";,. Effective to 200 ft. from amplifier. 

Many new circuit advances have been made in 
both FM and AM sections. Results: 30 db of 
quieting with only 1'4 micro-volts input on FM. 
1 Microvolt AM sensitivity for 1 volt output. 
Only 6?:" high by 11'.á" by 11'. ". 

FOR TRUE STEREOPHONIC 
REPRODUCTION ... 

/tee«MODEL 3D -12, 25 WATT 
2 CHANNEL AMPLIFIER 

Really two complete matched 12'i watt ampli- 
fiers and preamplifiers in one. Common set of 
control knobs for both amplifiers offers easier 
operation. perfect results. All normal controls 
are provided plus new "focus" control. Channel 
selector switch gives operator choice of stereo- 
phonic reproduction, stereophonic reversed. 
Channel A, Channel B, or enhanced 2 channel 
monaural for simulated stereophonic reproduc- 
tion of ordinary records. Dual tape "inputs" and 
dual "outputs" to tape make the 3D -12 ideal for 
use with the new "Binaural" tape recorders. 
Crossover selector provides various recording 
curves for both channels. Special switch provides 
correction for Cook Binaural recordings. Distor- 
tion below 1°;, at 25 watts. Response ±1 db 
20- 20.000 cycles. 

NEWCOMB C44u SCUC4 AMPLIFIERS ... 
WITH REMOTE CONTROL 

These remote controlled Newcomb Classic Series Amplifiers offer 
matchless performance and complete sound control ... music 
exactly as you want to hear it. Words can't describe these superb 
products. Both give you: True remote control up to 50 or 100 ft.; 
Separate crossover and rolloff controls for up to 36 different 
recording curves; New "Level" control; Advanced design Loud- 
ness control; New rumble filter; Seven inputs; Mike input; Tape 
"Input "; "Output" to tape; No -Glare petite pilot light; and they're 

Veda CLASSIC 2500 -R 

$297.50 

25 watt Ultra Fidelity Remote Controlled Amplifier - 
Preamplifier Less than 1 /100% distortion up to 
10 watts, less than 2/10% at 20 watts IO to 100,000 
cycle response within 1 /10 db from 10 to 30.000 
cycles Program condition compensator Un- 
equalled dual range tone controls. Bass range -16 db 
to +23 db, Treble range -25 db to + 23 db D.C. 
operated preamplifier. 

"AUDI - 
BALANCE" 

for 
LIFETIME 

FREEDOM 
from 

DISTORTION! 

OR 
U/L approved. Only your ears can convince you Hi -Fi can be so 
close to perfection. For utmost pride ... for classic beauty ... for 
luxurious operating ease and utmost listening pleasure ... for sub- 
stantial savings in cabinetry and installation expense... for lowest 
distortion for life... Own a Newcomb Classic Series Remote Con- 
trolled Amplifier. Don't fail to see and hear these premier products 
of Newcomb's 17 years of sound leadership. 

V CLASSIC 1500 -R 

$197.50 
AUDIOPHILE NET 

rr 

20 watt Ultra -Fidelity Remote Controlled Ampli- 
fier- Preamplifier Less than 5 /100% distortion 
at average listening levels Less than Si% dis- 
tortion at 15 watts 10 to 100,000 cycle response 
within I db to 30,000 cycles Dual range tone 
controls, Bass range -17 db to +20 db, Treble 
range -20 db to +18 db Ultra conservative 
design for extended tube life. 

Iteat CLASSIC R -7 

$139.50 
AUDIOPHILE NET 

Remote Controlled Ultra- Fidelity Pre -Amplifier 
Bring your present amplifier up to date with a 
new 'front end:' The New Classic R -7 Remote 
Master Control Unit and Pre- Amplifier offers 
guaranteed results, the most modern of circuitry, 
tremendous range of control ... plus operating 
and cabinet saving advantages of real remote 
control. All inputs connect directly to the power 
supply chassis only. Beautiful control unit is a 
decorator's delight. 

Newcomb Classic Series Amplifiers with their ex- 
clusive "Audi -Balance" (Pat. Pending) distortion 
control device assures you of absolute minimum 
distortion for life! No matter how perfect your 
amplifier when new, its distortion is bound to in- 
crease with age. During the useful life of a set of 
tubes, output tube unbalance is the greatest single 
cause for amplifier distortion being above the mini- 
mum of which the amplifier is capable. Aging can 
unbalance a set of tubes and replacement pairs are 

seldom sufficiently identical twins to balance auto- 
matically. 

With Newcomb's exclusive "Audi -Balance" fea- 
ture for lifetime distortion control, you are not left 
to guess whether your amplifier is continuing to 
provide the lowest distortion possible. You know by 
just pressing a button! What's more, you can do 
something about it ... instantly ... by just turning 
a small control and listening to the distortion dis- 
appear! 
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Zel.41 NEWCOMB "COMPACTS "e 
For Use "As Is "... Need No Cabinetry! 
With these "Compacts',' Newcomb makes true Hi -Fi via se- 
lected components practical for everyone. They're simplest of 
all to install. Just sit down, plug in and use. They need no 
cabinetry but include Newcomb's exclusive "Adjusta- Panel" 
feature to make installation in a cabinet extremely easy if 
necessary. Both U/L approved. They're absolutely ideal for 
the apartment dweller because they're so easy to set up or move. 

COMPACT 12 
$99.50 AUDIOPHILE NET 

COMPACT 10 
$79.50 AUDIOPHILE NET 

12 Watt High Fidelity Amplifier - 
Preamplifier- Control Unit. Less than 
1% distortion at 12 watts Response 
±1 db 20.20,000 cycles Separate 
crossover and rolloff controls give 36 
different recording curves Input 
selector and rumble filter Seven in- 
puts Mike input 'Ripe input Out - 
put to tape Wide range separate 
bass and treble tone controls, Bass 
range -15 db to +18 db, Treble 
range -18 db to +16 db Hum bal- 
ance control New "Level" control 

Advanced design "loudness" con- 
trol Size only 41b" high x 12% "x 9 ". 

10 Watt High Fidelity Amplifier - 
Preamplifier- Control Untt. 10 watts 
at less than 1 %, distortion Response 
±1 db 20 -20,000 cycles 6 position 
recording curve selector Input selec- 
tor Built -in rumble filter Separate 
bass and treble tone controls in new 
"Interlocked" tone circuitry for "fool- 
proof' results and less frequent need 
for tone control adjustments Hum 
balance control 6 inputs Tkpe input 

Output to tape Mike input Loud- 
ness control Size 31s" x 7"í" x 9'. ". 

. FOR PERFECTION IN EVERY DETAIL 

WITHOUT REMOTE CONTROL 

Identical to the Classic 2500 -R and Classic 1500 -R without 
remote control, the Classic 2500 and Classic 1500 offer full 
Classic Series perfection in every detail at lowest possible cost. 
All controls are on chassis. They also feature Newcomb's 
exclusive "Adjusta- Panel" that lets you instantly extend knob 
shafts to accommodate cabinet panels up to '4" thick. Dial 
panel is removable, beautifully finished in "gold" anodizing 
process that never tarnishes. Panels include petite pilot light. 
Both U/L approved. All ratings identical to the equivalent 
remote control models. 

ee01 CLASSIC 2500 iteeti CLASSIC 1500 

$219.50 $119.50 
AUDIOPHILE NET 

k LISTEN 

NEWCOMB 

AUDIOPHILE NET 

.. and you'!! hear something wonderful 

Sound Quality Since 1937 

71e0 NEWCOMB "A" SERIES 
For the Budget Minded Perfectionist 
MODEL A -127R 12 watt Semi- Remote Controlled High Fi- 
delity Amplifier -Preamplifier. 

MODEL A -127R 

$89.50 AUDIOPNILL NET 

12 watts at less than 1% distor- 
tion Control unit on 4 ft. cable 
solves many installation problems 
20- 20,000 cycles ± 1 db 6 position 
recording curve selector Input and 
rumble filter selector Large potted 
output transformer Advanced design 
tone controls, Bass range -15 db to 
+18 db; Treble range -18 db to +16 
db 6 inputs Tape input Output 
to tape Mike input Loudness con- 

trol Loudness compensation switch 
" Adjusta- Panel" Removable 

"gold" anodized dial plate Hum 
balance control "Petite" pilot light 

U/L approved. 

MODEL A -107 
$59.50 AUDIOPHILE NET 

NEW, FASCINATING, 
INFORMATIVE BOOK 
ON HI -FI... 25c 
This 250 book can save Hi -Fi 
enthusiasts and music lovers 
hundreds of dollars. Not a 
catalog, "Hi -Fi Is For Every- 
body" is packed with money- 
saving facts, how -to illustra- 
tions and suggestions. Written 
in easy -to- understand lan- 
guage, this new, practical ap- 
proach to Hi -Fi tells how to 
get more for each dollar in- 
vested in components, how to 
cut costs without sacrificing 
quality or looks, how to plan 

N./ 

MODEL A -127 

$/ 9.50 AUDIOPHILE NET 

Identical to A -127R except all con- 
trols are on chassis. 

10 Watt High Fidelity Amplifier - 
Preamplifier. 10 watts at less than 
1% distortion 6 position recording 
curve selector Potted output trans- 
former New electrically isolated in- 
put circuitry requires no input switch- 
ing... Just turn on and use 6 Inputs 

Thpe input Output to tape Mike 
input Separate bass and treble tone 
controls with new "Interlocked" 
circuitry for foolproof operation 
Adjusts -Panel Removable "gold" 
anodized dial panel Petite pilot 
light U/L approved. 

l IS FOP EVE aY /ODT: 

Mr n 9 ° 
`rÑ`S 

the simplest system with an 
eye toward building the most 
elaborate. Beautifully illus- 
trated. Handy cost- estimating 
sheet makes it easy to keep 
track of purchases and budget! 

NEWCOMB AUDIO PRODUCTS CO., DEPT. F -10 
6824 Lexington Ave., Hollywood 38, California 

I am enclosing $ . Please send me copies 
of "Hi -Fi Is For Everybody" @ 250 each. 
Please send me free catalog MCS54 on Newcomb High 
Fidelity Components. 

NAME 

ADDRESS 

CITY ZONE STATE 
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NOW ON 
SALE 

POPULAR °' 
ELECTRONICS 

25 

...THE FIRST AND ONLY MAGAZINE ON 
PRACTICAL ELECTRONICS FOR THE 

HOBBYIST, THE EXPERIMENTER AND 

THE NOVICE. 

POPULAR ELECTRONICS provides all the essential information on electronic components, 
construction, instruments and systems. Yet, it is written simply enough so that even those 
with a beginner's knowledge of electronics can readily understand its how -to- build -it, how - 
to- use -it, how -it -works articles. 

POPULAR ELECTRONICS WILL MAKE THE IDEAL SUPPLEMENT TO YOUR READING OF RADIO & 
TELEVISION NEWS . . . POPULAR ELECTRONICS WILL MAKE THE PERFECT GIFT FOR THE ELEC- 
TRONICS BEGINNERS AMONG YOUR FRIENDS. 

Every issue will be filled with easy -to- understand articles like these . . 

OPPORTUNITIES IN ELECTRONICS 
INTRODUCTION TO HIGH FIDELITY 
PICTURES ON MAGNETIC TAPE 
1IOW TO BUILD A BIKE RADIO 
HOW TO LAY OUT A CHASSIS 

HOW RADAR WORKS 
MEET THE TRANSISTOR 
HOW TO SOLDER 
VOICE.OPERATED MODEL TRAIN CONTROL 
BUILDING THE HOME BROADCASTER 

THE FIRST ISSUE ... NOW ON SALE AT 

NEWSSTANDS . . . IS CERTAIN TO BE A 

SELLOUT. IF YOU HURRY, WE MAY STILL 

BE ABLE TO START YOUR OWN AND 

YOUR GIFT SUBSCRIPTIONS WITH THIS 

ISSUE. SO RUSH YOUR ORDER TO US 

TODAY! 

SPECIAL INTRODUCTORY RATE! 

$1.00 FOR 5 ISSUES 

(newsstand price 25c) 

Fill out this form and mail it today. 

POPULAR ELECTRONICS 
INTRODUCTORY RATE: 5 ISSUES -$1 .00 
My Name 

Address 

City Zone State 
Please enter my Subscription to 
POPULAR ELECTRONICS. 
Please enter a Subscription to 
POPULAR ELECTRONICS as my gift to: 

Name 

Address 

City 7one State 

Donor's Name 
(to appear on gift card) 

-I 

I enclose S for Subscriptions at $1.00 each. 
Please start the subscriptions with 
the first issue, if it is still available. I 

Mail today to I 

POPULAR ELECTRONICS I 

366 Madison Ave. New York 17, N. Y. I 
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I 
BOOIfS 

"HOW TO LOCATE AND ELIMINATE 
RADIO & TV INTERFERENCE" by Fred 
D. Rowe. Published by John F. Rider 
Publisher, Inc., New York. 117 pages. 
Price $1.80. Paper bound. 

This book is more fun than a picnic! 
While the text material is factual, the 
addition of numerous cartoons helps to 
point up the subject matter and drive 
home the points made by the author. 

The discussion opens with a general 
survey of the interference problem and 
then interference sources are discussed 
in some detail. Techniques for locating 
interference and the proper steps to 
eliminate it are covered in the balance 
of the book. 

For those using this book as a self - 
instruction text, a series of questions 
and answers are appended for check- 
ing purposes. Since the material is 
clearly and concisely written, there is 
no reason why anyone with a basic 
knowledge of radio or television should 
not derive considerable benefit from 
this volume. 

* * 

"MOST- OFTEN -NEEDED 1954 RADIO 
DIAGRAMS AND SERVICING IN- 
FORMATION" compiled by M. N. 
Reitman. Published by Supreme Pub- 
lications, Chicago. 160 pages. Price 
$2.50. Paper bound. 

The Fourteenth Volume in this 
series carries schematics of radio re- 
ceivers made by approximately thirty 
companies. 

Each model described carries a table 
of alignment procedures, complete 
schematic, a tube location guide, and 
special hints for servicing the set. 

The models covered in this volume 
are completely indexed by manufac- 
turer and model number for maximum 
convenience. A master index cover- 
ing the entire fourteen volumes in 
this series is currently available from 
the publisher. 

* * * 

"FUNDAMENTALS OF TRANSIS- 
TORS" by Leonard M. Krugman. Pub- 
lished by John F. Rider Publisher. Inc., 
New York. 135 pages. Price $2.70. 
Paper bound. 

This little book has been written for 
the technician and the amateur in the 
interest of providing workable informa- 
tion on the transistor without the bur- 
den of theory and mathematical con- 
cepts. 

With this readership in mind the au- 
thor has offered basic data on semi- 
conductor physics, described and ex- 
plained transistors and their operation, 
covered the grounded -base transistor 
and the grounded- emitter and ground- 
ed- collector types, and discussed tran- 
sistor applications in amplifiers, oscil- 
lators, and in high -frequency circuitry. 

Careful study of this book will pro- 
vide the student with a basic founda- 
tion upon which to build further study 
and experimental work. -301 

October. 1954 

Portable Tape Recorder 

L 

FEATURES 
Three speeds: 15 ", 71/2", 31,6" 

3 motor mechanism 2 inputs 

2 db 40 -11000 cps at 7: /sec. 
Less than .2";,, flutter and wow 

20-watt hi -li amp, built in 

8" 10-watt speaker built in 

Nylon bearings eliminate oiling. 

3 models 

meet all 
NARTB 

broadcasting 
standards 

For the expert, Crown offers the finest in hign fidelity 
recording, immediate playback, plus a public ad- 
dress system in one compact, portable unit ... and 
at pleasingly low cost. Unexcelled for broadcost 
studio, home, church, school or business use. Full 

P. A. facility even while recording. Exceptionally 
low amplitude modulation. Forced air cooling allows 
continuous service operation. Three models. Net 
prices. Crown Deluxe, 5349.50; Crown Broadcaster, 
§399.50; Crown Imperial (10` reels), $449.50. 

WRITE FOR FREE BROCHURE DEALER INQUIRIES INVITED 

INTERNATIONAL RADIO slit ELECTRONICS CORP. 
ELKHART 30, INDIANA 

!!!Over 10,000 Kits Already Sold!!!. 
130 RADIO-TV. 
ELECTRONICS 
PARTS KITS" gip 1 
Inn out every ,layi 

WHY PAY 1 MORE FOIL PART5 

therm for a 
c 

al frac. 1 
limn of their al. 

17 Ìhs. 1 
CHOCK -FULL OF: 
SWITCHES. CON 

Aw) WillE. T PEÁitT 

J' /1,, PHOTOFACO - I '..1 RE 
RESISTORS. PUS I war_ 

1IC 
wt. 20 Ins., 

A WHOPPING VALUE AT ONLY $395 1 

CABINET DRAW SLIDES -Hvy. duty. allsteel. Sileni:l 
Hall hearing action. lit" overall, 0" extension. $2.39 pair. In lo(. of 121. e.... .. $2.13 pr. 
CABINET LID SUPPORTS Islay hIngc: -Rohls a tale 
o Omit. lid t I angle to 70° ... - eo 1139e 

HI -FI CRYSTAL HAN MINE- Hi-Impwlance. rugged 1 
I.akelile ?IOU/4111g. ... ft. shielded cable $3.93 
HANDY CARSON MIKE- Press.lo.talk. ft. cord & 
PI OS type "lug. 0 nn pig, .arp"i1......$2.9 
WHIP ANTENNAS - Tapered MS sections. 

FT ..$1.49 121í, FT ..$1.98 18 FT ..$2.98 
Extra extension Sections (MS -531 each .73 

! !BUY OF THE MONTH!! BBB 
8 VOLT Ol'NAMOT(R with tiller section. 250 V./ 
S11nia. Overall: 11 "x5 "x41 /t", Shpg. w 10 Ms. ' 
Excellent used. $12.95 

TUBESIt TUBES!! TUBESII ; 
UP TO 9Or^c OFF on these 00 day guaranteed 
tubes. Standard brands: unsealed cartons. 
..r 24. 20. 27. 34. 41. 42.:5. rat. SO or 0E7.. ea. 29e 1 
-LAO. I CO. 1H4. 1 HO. 1.10. 5V'I. . 14. 0117. 
(ÌB5. 0F5. 6115. 6507. 05417. '087. 3523. 70. 
77. 78. 80. VT.52 or X0 1610..........aa. 394' 
-111 A. 024. I A7. 11.4. OAK. RADII. OCRO. 0F0. 
0110. 0.18. OSAI. ASK?. 0W4. 7A4. 7A7. 7A07. 
7110. 7C5. 7C0. 7E7. 7Y4. 12557. 2 5LO. 35. 
37, 3f, . 45 . 49e 

1113. i IrAR. 11.CO. 11.x4. 11.1:3. 2A5. 2A(i. 
RA3. OAR. 0A07. RAIS. 088. RACT. 6L7. OSC7. 
í05F5. OTB. 6E7, IC7. 12A0. 47. 50. 58 or 
81 

0C3. 666. BLG. 708. 7G7. 1080. VT -5, 5T4 
69e 

or 111 ea. 9841 
0.E TONGAN 111.11.05-2211118H1 : . 0 amp! , .. ea $1.49 
TURF CARTONS-Plain white. Price. per In,. 

Mho 1 "sii.x2$'.1- $l.20: CT: I I 5.1.53141 ... S1.45 
Merl(1 t'a - sq.x41',l- S1.8a; Largeo2 "q.sr "1..$1.917 

SPEAKER ORILLES- .ac.lnered bras.. 7a4"x01/4. 
Diamond design 1 "xa4"........ea. 39C 3 /1.001 

RImRER TAPE. (T1.1021 -n:, "x15 ft. 11/1.00 roll 194 

'DIRECT FACTORY SPEAKER REPAIRS SINCE 1927" I 
Min. Order iu83.00 0c deposit 

foreign . 

on all C.O.D.... 
remittance 

WHILE TIIEY LAST 

1 

LEó 
1 

tlltllillla RADIO CORP.1 NE .47 47r, 7. N. Y.1 

PUT YOUR 

OSCILLOSCOPE 
TO WORK! 

Modern 
Oscilloscopes 

and Their Uses 
The moat aride!v used 

book of if. kind! 
326 pages 

370 pictures 
Price S6.00 

Dust oft that oscilloscope 
of yours! Put It to work fully 
on the dozens of jobs it can 
do better than any other 
instrument. If a n d I e jobs 
TWICE AS FAST, better 
and lots more profitably! 

This big book, MODERN 
OSCILLOSCOPES AND 
THEIR USES shows you how 

. in a way you can real- 
ly understand. Clearly and 
simply, it explains exactly 
where and how to use your 
'scope on all types of AM, 
FM and T1' service ... front 
trouble -shooting to set re- 
aligning and everything in 
between. No fancy theory. 
You quickly learn hots to 
make connectior.s; how to 
adjust circuit components; 
how to set the controls; and 
how to analyze patterns fast 
and right! Prac) ice frond It 
I0 days . at our risk I 

See for yourself how much 
this clear, easy Instruction 
can mean! 

RINEHART IL CO., Inc., Dept. RN -104 
232 Madison Ave., New York 16, N. Y. 1 

Send MODERN OSCt1.1.OSCOPF.S AND THEIR 

t,.Sk,.ep11book I will then send lY uT50`1)0 plus 
da 

(ixe 
bookpostpaiid 

In full oll payment. 
you nothingnut, 

l will return 1 

Name 

Address 

City, Zone. State 
or TS Dr. U.H.A. -Cosh with order or,, 

y, 

. Prier I 
LD6.50. Money back If book le relented in ,O da. J 
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5 HEW 

TRIAD 

CORRECT 

REPLACEMENT 

These new flybacks are mechanically correct 

and electrically correct ruggedized versions 

of manufacturer's items - precisely engi 
neered by TRIAD for specific makes ana 

models - to give exceptionally high perform- 

ance and long, trouble -free service. 

0.40 List Price $10.25 - 
Correct replacement for 

Admiral #79030.2, 
79C30-4, 79C38-1, 

79038 -1. 

0.41 List Price $10.25 

Correct replacement for 

Admiral #79C30-1 and 

79C30-3. 

D-42 List Price $10.25 

Correct replacement for 

Admiral #79041-1, 

79041.2, Sheraton 

EL -112A, EL -119, 

EL119B and others. 

0.43 List Price $10.25 

Correct replacement for 

Emerson #738067, 
738068, 738069, 738073, 

738074, 738075, 738082, 

738083, 738085, 738086. 

D -44 List Price $10.25 

Correct replacement for 

Emerson #738079 and 

738084. 

WRITE FOR FREE LITERATURE 

Triad Transformers are listed in Sam's 

Photofact folders & Counter -Facts and 

Riders Replacement Parts List. 
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4055 Redwood Ave., Venice, Calif. 

RADIO -TVAM 
Service Industry News 

AS REPORTED BY THE 

TELEVISION TECHNICIANS LECTURE BUREAU 

A GREAT DEAL of interest is being 
shown by small service shop opera- 

tors in learning how to determine 
the actual costs of doing business. The 
larger shops have had to know their 
costs of operation because payroll, 
operating, and general overhead ex- 
penses would rapidly destroy them if 
they did not have an accurate knowl- 
edge of their costs of doing business to 
use as the basis for determining their 
service charges. 

The vital importance of knowing the 
cost of doing business is usually 
learned the hard way by most tech- 
nicians who start their own full -time 
service businesses. As the curve of 
business failures and closures swung 
upward during the recent indolent 
summer months, the statistics included 
a larger- than -normal number of radio - 
television service businesses that could 
not weather the hot season's business 
drouth. 

The failure of a service business 
does not always indicate that the own- 
er did not get adequate charges for his 
work. Many factors are involved in 
the success or failure of a business. 
Even luck has a hand in it. But per- 
haps the major cause of seasonal fail- 
ure is the lack of enough service work, 
or volume, to keep the business alive. 
Lacking cash reserves, the service 
technician is unable to pay the rent, 
telephone, and other fixed overhead 
expenses plus living expenses for him- 
self and his family. 

A negative business trait that is corn - 
mon among technically- trained men is 
the feeling they have that adequate busi- 
ness should come to them from a mini- 
mum of advertising. Usually this ad- 
vertising is confined to a listing in the 
advertising section of the telephone di- 
rectory. They seldom think in terms 
of going out and soliciting service work 
aggressively. Often a service technician 
will idly watch his business dry up 
when, with a little imaginative, aggres- 
sive promotion, he could keep him- 
self busy -and solvent -on radio and 
phono service that is just waiting for 
him to ask for it. 

Lately there has been a growing 
number of quips going the rounds of 
the industry about TV technicians 

who are too proud to service radio 
sets. It is beneath their dignity, they 
think. As one service manager put it, 
this type of technician "would rather 
starve waiting for someone to call him 
to repair a TV set than to look at a 
radio set that needs servicing." 

Several years ago the .Bureau em- 
ployed some college students to make 
a house -to -house survey of a residen- 
tial section of a large city to determine 
just how much radio, television, and 
phonograph service work there was 
available "just for the asking." More 
than 50% of the home owners inter- 
viewed had radio sets they would have 
liked to have had repaired. About 
thirty per -cent said they needed serv- 
ice on their radio -phonographs. A num- 
ber of home owners were so happy to 
meet someone interested in repairing 
their radios that they wanted the in- 
terviewers to take their sets with them. 

This same situation prevails in prac- 
tically every city, town, and village. 
Service business operators become so 
engrossed in the TV service end of the 
business that they completely overlook 
the thousands of radio sets and radio - 
phonos that need everything from a 
simple adjustment to a major service 
job. 

Parenthetically, a good source of 
service business that is bypassed by 
seventy -five per -cent of the techni- 
cians who service sets in the home is 
the automatic record player mech- 
anism. Even major service companies 
avoid servicing automatic record play- 
ers whenever they can. They say their 
regular TV technicians do not under- 
stand the changer mechanisms and 
waste a lot of time trying to repair 
them. In practically every town a 
radio -TV service technician who is 
adept at adjusting and repairing auto- 
matic record changer mechanisms 
could establish a stable, profitable 
business for himself by specializing in 
servicing these devices. All he would 
have to do to establish his business 
would be to contact television and 
radio service dealers and offer to han- 
dle their automatic changer service 
work. 

It is obvious that there is a very 
definite relationship between the vol- 
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urne of service that is handled by a shop 
and its costs of doing business. The 
fewer the service jobs, the higher the 
cost of handling each service call. 
Where the national average cost per 
service call of $5.11 is based on the 
home service technician handling an 
average of 8 service calls per day, the 
cost would almost double if the com- 
pleted call average dropped to 4 calls 
per day. 

Business Foresight 
It is probable that there will be a 

considerable boom in television serv- 
ice during the fall and winter months. 
During the abnormally hot summer 
months set owners forgot about TV 
programs to spend as much time as 
possible out -of- doors. Normal main- 
tenance of TV sets has been widely 
neglected and in many cases, home 
owners quit watching TV when their 
sets developed major troubles. 

The baseball world series, college 
football games, and a whole new pack- 
age of television programs that are 
being introduced will recapture most 
of this regular television audience that 
was driven outdoors by the hot 
weather. 

Set manufacturers who have jumped 
on the bandwagon to produce the large 
screen, low -cost TV sets that will sell in 
a price range of from one hundred and 
twenty -nine to one hundred and forty - 
nine dollars are gearing up for maxi- 
mum production. There is a general 
feeling that many set owners will buy 
a new receiver in the lower price range 
rather than have their old small - 
screen sets repaired - particularly 
where a new picture tube or a general 
overhaul of the set is necessary. 

However, there are a good many 
million sets in use that have been in 
service three years or more. While 
hundreds of thousands of new sets may 
be sold in this market as replacements, 
there still will be a service load that 
may be beyond the capacity of the 
presently established service businesses 
to handle -and give reasonably prompt 
service. 

The cycle of births and deaths of 
new television service ventures in- 
dicates that the majority of new serv- 
ice businesses are started during the 
November -December period each year 
when established service businesses 
are handling their maximum work 
load. During this period, when field 
service technicians are pushed by 
supervisors to increase their daily 
completed -call averages from eight to 
ten, many technicians get the notion 
that television service is a lush bonan- 
za when they turn in from seventy 
to one hundred dollars a day in col- 
lections for service calls completed 
and tubes and parts used. 

The daily receipts of an efficiently 
managed, properly promoted major 
television service company during 
periods of peak work loads provides an 
illusion of tremendous profit to tech- 
nicians who do not analyze all of the 
costs that are involved in developing 
that kind of service income. No thought 

...,. : }rrr:<;::" .. . . . '.f;n:re::'::/a: , '.Y.t.fl,':. . 

.... 

vssyr116, 
4141111,, 

a% 

NC-125 Q 0 
RV Apr 

WHEN DISASTER STRIKES 
.. National Is THERE! 

When rampaging rivers fling solid 
walls of water cascading over towns ... 

when jarring explosions rock the 
earth and planes stab hundreds of feet 

into the night sky ... when earthquakes 
rend the very ground ... whenever 
disaster strikes, radio amateurs and 

National receivers are on the job, often 
furnishing the only means of 

communication to the stricken area. 

These amateurs know they can depend 
on sturdy, rugged National equipment to 
deliver superior performance 24 hours 

a day for weeks on end if necessary. 

That's the kind of performance 
you want in a receiver! 

Asiationa 

NRO S sty 
$533.50 

,pecoer 

NC-98 
j14995 

SW-54 
$49.95 

for new catalog of Notional receivers write 

DEPT. R -1054, NATIONAL COMPANY, INC., 61 SHERMAN ST., MALDEN 48, MASS. 

RECEIVING 

TUBES 
THREE TOP BRANDS ONLY! 
AT TREMENDOUS SAVINGS OVER 

REGULAR WHOLESALE 
OTHER TUBES AVAILABLE AT 
SAME LOW, LOW PRICES 
Latest Code Dotes Boxed Fully RIMA Guaranteed 
0Z4 .62 6ÁK5 1.30 6807 1.42 12AÚ7 .85 
113 .95 6A15 .63 6827 1.52 128A6 .73 
1X2 1.06 6A05 .76 6C86 .76 12BE6 .78 
5U4 .63 6AÚ6 .67 616 .92 12SÁ7 .80 
5v3 .48 6AV6 .60 6K6 .65 12$K7 .77 
6A14 .80 611Á6 .71 65N7 .85 12507 .67 
6ÁC7 1.25 6106 1.98 6V6GT .75 35W4 .49 
6AGS .83 68K7 1.28 6W4 .70 35Z5 .51 
6AH6 1.40 6806 1.42 12AT7 1.05 50L6 .75 

Send for FREE catalog of additional tubes and parts 

CHECK THESE BIG BARGAIN PRICES 
BRAND NEW PIX TUBES FULL ONE 

YEAR GUARANTEE 

OCT. SPECIAL. 17BP4 -14.95 
With 
Id Tube 

With 
Old Tube 109 ..10.5 9.95 166 .20.5 16.95 

111..4 ..12.95 
121.148 

w 

11.95 
11.95 

16 R P4 . 17.9 5 .19.5 
14.95 
14.95 4. 1] 50 

146F4 .. 13.95 
11.95 
12.95 

17C 
19*P4 

.20.95 .21.5 17.95 
17.95 

..15.95 168. ..18.5 14.95 
16.95 

196P4w 
20CP 

.21.95 
.22.95 

17.95 
17.95 

16044 .16.45 
15.95 
14.99 

201.4 
21E 14 

.23.95 
.18.95 

18.95 
23.95 

laEPSw 
.16.45 1i 95 

216P4 
21FP4 

.28.95 
.23.95 

21.95 
18.95 

STUART ELECTRONICS DISTRIBUTORS 149-09 
FlashlUn 67, urnpike 

Dept. R -8 Minimum Order $10.00 OLympia 8.3553, 4352 
TERMS: 25% Cheek or Money Order, Balance C.O.D., F.O.B. New York. Satisfaction Guaranteed 

or money back in 10 days. 
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Zee# 
TUBE TESTER 

Excludive 

Dy.ca.otic 

716:tactl 

This fine tube tester is a lightweight port- 
able. Popularly priced, the 600A is the 

Radio -TV serviceman and Industrial 
Technician's favorite. Backed by the 

HICKOK guarantee and built to the 

high HICKOK standard, this equipment 
will provide the necessary complete- 
ness and accuracy of tube testing re- 

quired in the professional maintenance 

of radio -TV and industrial electronic 
equipment. HICKOK Dynamic Mutual 

Conductance circuits permit accurate 

tube evaluation. AC signal 2.5 volts: 

0 -3000, 6000,15000 micromhos. Large, 
easy -to -read 5" HICKOK -built internal 
pivot meter. Tests all tubes including 

Color TV under simulated operating 
conditions. Includes the HICKOK bias 

potentiometer. Contains all the latest 
tube sockets and complete built -in tube 

reference chart. 

This instrument is the lowest priced de- 
pendable quality tube tester available. 
Through increased accuracy and time 

saving completeness, the 600A will pay 
for itself in the shortest possible time. 

Write today ... for full details on the 

world's most complete line of quality 
vacuum tube testers. 

THE HICKOK ELECTRICAL INSTRUMENT CO. 

10524 Dupont Avenue Cleveland 8, Ohio 

172 

is given to the fact that an effective - 
and comparatively costly -advertising 
and promotion program is being con- 
ducted to attract a big volume of serv- 
ice customers. Neither is any thought 
given to the cost of maintaining the 
expert telephone service for taking the 
calls; the highly efficient routing con- 
trol that reduces travel time to a mini- 
mum; the purchasing and stock con- 
trol that keeps adequate supplies, 
tubes, and parts available; or any of 
the expert managerial functions that 
keep the service company working 
smoothly under a maximum work load. 

This illusion of profit leads many 
good field service technicians to start 
their own TV service businesses. Dur- 
ing the peak season for TV service 
business they usually keep pretty busy 
and handle lots more money each week 
than the "take home" pay they re- 
ceived as employed technicians. But 
the cycle of service starts running out 
in the spring and by summer the 
burden of operating at a loss becomes 
too heavy to carry. 

It is a very healthy thing both for 
the country and for the electronics in- 
dustry for trained technicians to aspire 
to own and operate their own service 
businesses. But it is a very foolish 
thing for a man to launch a service 
business when the odds are heavily 
against his making a success of it. 
These odds can be changed by careful 
pre -planning of a service business be- 
fore it is started and by a thorough 
and honest self- appraisal of the tech- 
nician's qualifications for running a 
service business. 

Many expert service technicians 
have gone into business for themselves 
with the feeling that their superior 
servicing talents will bring a host of 
set owners beating a path to their 
door. But customers do not buy ex- 
pert service -they do not know how 
to evaluate the work of an expert 
technician in comparison to that of a 
mediocre technician. The public buys 
showmanship, personality, and good 
human relationships. 

Electronic service is a major busi- 
ness -big business. Television intro- 
duced three factors that created a 
tremendous potential dollar volume 
from service. The first of these fac- 
tors was the necessity for servicing sets 
in the home wherever possible; the 
second was a higher incidence of serv- 
ice; and the third was the higher unit 
value of the parts needed in servicing. 

There are now more than thirty 
million TV sets in service. There are 
estimates in some quarters that this 
figure will be increased to about 
thirty -seven million monochrome and 
one million color TV receivers by the 
end of 1955. This will mean an added 
potential for service business but the 
injection of color receivers will require 
a heavier investment in precision, port- 
able test instruments to facilitate re- 
ceiver adjustments in the home. 

While television will create an in- 
creasing volume of service business, 
the bulk of the business will gradu- 
ally shift into the hands of adequately 
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This intercom 
comes housed in 
wooden cabinets 
completely wired 
and ready to 
operate. Outfit 
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FREE BARGAIN CATALOG WRITE DEPT.RN -10 
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...breathtakingly beautiful 
... unsurpassed performance 
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financed, capably managed service 
businesses that through their organ- 
izational setups are able to apply the 
working hours of all of their employ- 
es most efficiently. 

Television, however, has blinded most 
service operators to the tremendous 
income potential that exists on other 
types of home electronic devices. Al- 
though, according to early TV -day 
forecasters, television was supposed to 
kill the public's interest in radio, the 
number of radio sets in service has in- 
creased by the millions since TV first 
st arted. High -fidelity sound reproduc- 
tion is gradually seeping into the con- 
sciousness of the general public. 
Manufacturers of hi -fi amplifiers and 
speakers are carefully exploring dis- 
tribution methods that will mini- 
mize distributor competition on the 
sale of hi -fi component units to the 
general public. This phase of the elec- 
tronics industry is capable of tremen- 
dous expansion and it is a type of 
business that would fit well in the 
small, well- managed type of service 
operation. 

Now that combinations of popular 
recordings are being made available 
on one hour spools of magnetic tape 
a broader consumer interest in tape 
recorders will develop. These record- 
ings, practically free from background 
noise, are ideally suited to reproduc- 
tion over a high -fidelity sound system. 

Among the electronically -actuated 
mechanical devices that have been 
developed for general applications, the 
radio- controlled garage door mech- 
anisms promise unusual opportunities 
for adding revenue to small and mod- 
erate -sized service shops. The prices 
for these devices have dropped to 
where the installation of a radio -con- 
trolled door system is well within the 
rneans of the average middle -class 
home owner. 

Planning a Business 
An enterprising television service 

technician who aspires to operate his 
oven service business should carefully 
appraise the possibilities for service 
work in these related electronic fields 
before starting his business or renting 
a location for his shop. 

One very important factor to con- 
sider most seriously is the seasonal 
fluctuations that play havoc with so 
many small service businesses. The 
pattern of seasonal service business 
variation on television seems to be far 
more pronounced than it was on radio. 
This may be due, however, to the fact 
that television service shops have 
been inclined to concentrate on TV to 
the exclusion of all other types of 
service. Old time successful radio 
shops, on the other hand, usually pro- 
moted battery portable and auto radio 
service during the late spring and sum- 
mer months. The business they got on 
these types of radios served to cushion 
the hot weather drop in servicing 
home radio sets. 

Major television service companies 
are turning to air -conditioner installa- 
tion and maintenance to bolster their 
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ALL GOODLINE TELEVISION TRANSMISSION LINES ARE PURE VIRGIN 
POLYETHYLENE ESPECIALLY COMPOUNDED FOR LONG SERVICE LIFE. 
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JOBBERS & DEALERS 

Send coupon NOW! 
Get samples "in your hands" 
-you'll realize why 
Don Good Products make 
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reception possible. 

DON GOOD, INC. 1.11 

1014 Fair Oaks Ave., So. Pasadena, Calif. 
Please rush Samples and Complete Infor- 
mation 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, ACE, Horisental or Vertical Sweep Circuit. 
WHAT'S MORE, this remarkable instrument traces voltages, (50 500v 
AC DC) and then instantly locates open, shorted. intermittent or leaky 
(up fo 20 megohms) condensers. resistors. coils, transformers, etc. 

Save Time -Save Labor -Save Money -With The DYNATRACER 
-Your Most Indispensable TV Repair Tool - 

Complete Trouble Shooting Manual Enclosed FREE 

See your local distributor -or if he can't supply you clip a 55.00 Bill. 
check or money order to this advertisement. 100 90 absolute satisfaction 
guaranteed or money bock within ten days. 

Send Your Order Today fo 

CENTURY ELECTRONICS COMPANY 
211 -04 99th Avenue Dept. 218 Queens Village, N. Y. 
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GET THE FACTS 
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leading manufacturers of 
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and playback equipment. 
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record changers. 

Name_ _.._..__ 
_.... 

_ ............... 

Address._.._.....__.... ._...__._....-_._.- .--- ____._._ 
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My Dealer is .. 
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service volume during the period that 
TV service is at a low ebb. With the 
prices of room air conditioners steadily 
dropping it is expected that units will 
be available next year at a price that 
will give them a mass market appeal. 
While the air conditioner sales season 
is short, it is a fast -moving business. 
Installation and servicing organiza- 
tions must be able to expand their per- 
sonnel rapidly to handle a maximum 
number of installations when the heat 
is on. 

Other television service businesses 
promote the sale of radio -operated 
garage door mechanisms during the 
winter months and sign up customers 
for spring and summer installations. 
Still other service businesses aggres- 
sively promote appliance repairs dur- 
ing the TV service dull season to pro- 
vide operating revenue. 

Irrespective of the type of business 
that is selected to provide income dur- 
ing the summer months, it is vitally 
necessary that the promotional pro- 
gram to get that business be planned 
many months in advance. 

A well- managed business is one that 
is operated on a carefully planned 
program that provides the basis for a 
reasonably stable volume of business 
throughout the year. Because of this 
planning the business will be able to 
take maximum advantage of the busi- 
ness available during its peak periods 
and will at least have operating reve- 
nue during the periods of normally 
dull business. 

Service businesses that are operated 
without a definite long -range plan or 
program drift with the seasonal fluc- 
tuations of business and are left 
stranded when the tide of their normal 
business runs out. 

Automation of Industry 
As time goes on you will be reading 

more and more about the "automation" 
of industry. The term is a contraction 
of automatic production, and means a 
minimization of the use of labor in the 
processing of all types of products and 
in assembly operations. Since elec- 
tronic circuitry will play a vital role 
in this new trend in manufacturing 
our own industry will probably pioneer 
the use of many of the mechanisms de- 
veloped for automatic production. 

While independent electronic service 
businesses may seldom come in direct 
contact with the electronic controls 
developed for automation of industry 
the end products of this development 
may bring about many changes in the 
handling of the servicing of consumer 
electronic instruments. An indication 
of the thinking of major set manufac- 
turers about automation of set manu- 
facturing is the recent statement by 
Paul V. Galvin, president of Motorola 
Inc.. that completely automatic pro- 
duction of television receivers will be 
accomplished in well under five years. 

These "shadows of coming events" 
should be carefully considered by every 
technician who is ambitious to build a 
stable service business that can grow 
with the industry. -- 
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Economy TV Sets 
(Continued from page 69) 

string. Its resistance is reduced gradu- 
ally as the current flowing through it 
heats up the resistive material. When 
this resistor is replaced, be sure to get 
the exact replacement part and mount 
it in the same location on the chassis. 
If it is mounted in a cooler place it 
may not go down to the correct 43 
ohms after warm -up. Mounted near 
a particularly hot component on the 
chassis, the resistor may go lower 
than the correct resistance value, al- 
lowing too much voltage for the series 
heater string. 

Other series heater arrangements 
make use of specially designed tubes. 
Using only 25, 35, or 50 volt tubes in 
a receiver allows a much simpler 
series string arrangement. Another ad- 
vantage of these new tubes is that 
their heaters are sturdier and less af- 
fected by small variations in current 
or voltage. 

Dual Purpose Tubes 

When considering the complete TV 
receiver circuit we did not provide a 
detailed description of the new dual - 
purpose tubes other than to discuss 
their application. Fig. 6 shows the 
base -pin connections for three new 
dual -purpose types. Because only 9 
terminal pins are available, both the 
6AN8 and the 6U8 pentode sections 
have an internal connection between 
the suppressor grid and the cathode. 
Only the 6AM8 has the suppressor 
grid brought out separately. Another 
point to remember is that the pin con- 
nections for the three tubes are differ- 
ent; only the heater connections are 
the same for all three. 

The pentode sections of all three 
tubes are of the r.f., sharp cut -off 
type. The transconductances of the 
6AM8 and 6AN8 pentodes are some- 
what higher than that of the 6U8. 
Also, the 6AN8 triode has more cur- 
rent capacity and less transconduct- 
ance than the 6U8 triode which is 
similar to one half of a 12AV7 double 
triode. 

In some receivers, the Raytheon 
model 21T19 is an example, three 
6AN8 tubes are used in place of the 
6AN8, 6AM8, and 6U8 shown in Fig. 2. 
One of the triode sections is then con- 
nected as a diode and acts as the 
second detector. A further develop- 

Fig. 6. Tube base diagrams of three of 
the new multiple tubes discussed in this 
article. The corresponding single tube 
for each section is given below the tubes. 

64MB NANO 61)8 
PENTODE SIMILAR PE TODE SIMILAR PENTODE SIMILAR 
TO 6086 TO 6C86 TO 6ÁU6 
DIODE S IMILAR TR ODE SIMILAR TRIODE SIMILAR 
TO in 66L5 TO 1/2 12A117 TO I/2 12AV7 
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ment towards tube reduction uses two 
more 6AN8 pentodes for the i.f. stages 
and one of the triode sections as ver- 
tical oscillator; the remaining triode 
operates as the horizontal a.f.c. tube. 
A 6SN7 or similar dual triode can then 
be used for the vertical output ampli- 
fier and the horizontal oscillator. This 
combination makes a 13 -tube receiver 
possible without sacrificing any of the 
functions or reducing the performance 
of the older 18 -tube chassis. 

Vertical Chassis 

The design trend started by the 
Crosley "Super V" 17 -inch receivers 
this year has been adopted by many 
other manufacturers and vertical 
chassis are being used in 14 -, 17 -, and 
21 -inch sets. Aside from reducing the 
cost of manufacturing and requiring 
smaller and cheaper cabinets and sim- 
pler assemblies, the vertical chassis de- 
sign is advantageous for servicing. 
Fig. 5 gives an idea of how accessible 
every one of the tubes is even when 
the set is in the cabinet. Once the 
cabinet is removed, alignment and 
troubleshooting are speeded up because 
everything is visible and easy to reach. 

The Raytheon 17T18 chassis, shown 
in Fig. 5, has several interesting fea- 
tures. The picture -tube mask is part 
of the chassis assembly. The cabinet 
itself is actually only a large rectangu- 
lar sleeve, fitting over the assembled 
chassis, picture tube, and mask. To 
put the set into the cabinet, the en- 
tire assembly is rested on the face of 
the mask and the cabinet slides over 
it and fastens onto the mask assem- 
bly. Another feature of this model 
is the use of cloth "wrap arounds" 
which go over the cabinet to adapt it 
to different interior colors. 

The picture tube of the Hallicrajters 
PT -17 chassis, shown in Fig 5, is sup- 
ported on the baseboard of the cabinet 
and its brackets must be unscrewed 
from the bottom before the assembly 
can be withdrawn. 

The rear view of the Crosley model 
426 with u.h.f. and v.h.f. tuners is also 
shown in Fig. 5. A dial -cord arrange- 
ment permits tuning the u.h.f. con- 
verter through a side control. Since 
the heater arrangement of this re- 
ceiver uses the series circuit shown 
in Fig. 4, a separate heater trans- 
former is added for the u.h.f. con- 
verter. In this set the baseboard is 
not part of the cabinet and can be re- 
moved together with the chassis. 

Since no power transformer is used 
in any of the economy sets, the chassis 
is usually connected directly to one 
side of the power line with the result- 
ing shock hazard for servicing. In 
order to avoid shocks and permit con- 
nection of test equipment, an isolation 
transformer must be used between the 
a.c. line and the TV set. Some of the 
isolation transformers now on the 
market have some means of varying 
the output voltage, at least from 105 
to 125 volts. This is a helpful feature 
for checking low line -voltage opera- 
tion and for spotting arcing or break- 
downs due to excessive line voltage. 

O Grayburne FERRI- LOOPSTICK 
World's most sensitive, compact, effi- 
cient small radio 
antenna 75c 
O Grayburne VARI- LOOPSTICK 
Same as Ferri -Loopstick with vari- 
able micrometer 
adjustment. 1.00 
Over 50,000,000 small radios are prospects for 
Loopsticks. Replaces inefficient loop antennas 

. pulls in stations strong and clear. Custom. 
ers rave over performance ... you'll rave over 
profits. 

DON'T ACCEPT IMITATIONS! Ask for the 
Ferri- Loopstick and Vari- Loopstick by nome. 

successor to Grayburne 

311 111110 23rAtherton St.,Yonkers, N. Y 

VOLUME 
OPCONTROL 

NOISE! 
* CLEANS 

* LUBRICATES 
* PROTECTS 

Pt ere et 
Contact 
lt e stoner - cleans 
and 
Stones 
TOI lt n1 

bWan 

push utton 
bi les. 
e 
electrical 
NOISE Is 
NOISE I N 1. 
Bol a item 
let aulut ton. 

2 

n 

bottle. 
,. 

CONTAINS AMAZING NEW 

PERMA-FILM 
Out go dirt and oxidation Im- 
mediately on contact ! Scratch, 
hunt and noise are eliminated 
with one drop and you're as- 
sured of top performance 
from then on! 

O New orsC" 
6-or. 

/ 
y 

(on 

125 
Net to 

Service- 
men 

Available In 8 or. 
bottles and quart 

Call nearest distri- 
butor or write: 

ELECTRONIC CHEMICAL CORP. 
813 Communipaw Ave., Jersey City 4, N. J. 
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Another consideration when servic- 
ing the new, series heater TV sets is 
the necessity for turning the set off 
each time a tube is changed. Failure 
to do this may cause heaters in other 
tubes to burn out. 

When a "dead" receiver is serviced, 
check continuity of the fuse-resistor 
combination. If it is open, try to 
locate the short in the "B+" or heater 
circuit before replacing the fuse since 
otherwise the second fuse may blow 
too. A small supply of these new 
resistor fuses should be maintained for 
replacement use. It is not good policy 
to jumper the fuse with a wire after 
the set is repaired since subsequent 
shorts may damage the selenium recti- 
fiers. 

From the service technician's view- 
point the new economy models present 
some real improvements in that tubes 
and parts are more accessible. Cabi- 
net removal is simplified and both siil 
and weight reductions make for easier 
handling. Less tube types used means 
that a smaller stock of replacement 
tubes need be kept for these latest 
models. - 

Q.C.W.A. TO MEET 

THE 
1954 winter meeting of the Quar- 

ter Century Wireless Association will 
be held October 29th at the Hotel Bel- 
mont Plaza, 50th Street and Lexington 
Ave.. New York. A talk on single -side 
band transmission will be given by Don 
Norgaard, W2KUJ, of Schenectady, N. 
Y., a research engineer for the General 
Electric Co. Members and guests will 
gather for cocktails and dimur at seven 

clock. 
Organized in 1947 to foster friend- 

ship among hart operators, the Q.C.W.A. 
now Iras an active membership of more 
than 700 and is probably the largest 
radio club in the world. Full member- 
ship i- open to amateurs who have held 
license. for 25 years or longer. The 
more -or -less permanent officers are John 
DiBlasi, W2FX, president; George T. 
Droste, W21N, vice -presidnt; David 
Talley, W2PF, treasurer; and Ralph G. 
Barber, W2ZM, secretary. The roster 
includes many prominent officials of 
the electronic industry, government of- 
ficials, high ranking officers of the 
military services, and professional men. 

-'30' 

ENGINEERS NEEDED 

ACCORDI NI: to word received from 
Grilliss Air Force Base, Rome, N. Y. 

the Air Force urgently needs civilian 
electronic engineers and physicists 

If you have experience or training in 
electronic research and develo1 nt or 
in the installation and maintenance of 
fixed plant facilities, you are urged to 
apph for the available posts. 

Salaries range from $3400 to 89600 
per annum. Free "on- the -job" graduate 
degree training is offered by Syracuse 
University College of Engineering. 

Address applications to Professional 
Recruiting Officer, Grilliss Air Force 
Base, Rome, New York. Additional in- 
formation regarding the job openings 
may also be obtained fr the -aloe 
source. -;p- 
October, 1954 

You are FRONT ROW 
CENTER... with FAIRCHILD'S 
High Compliance Diamond Cartridge 

Now - you hear for yourself - new brilliance 
In recorded sound reproduction made possible 
by the Fairchild Series 215. This remarkable 
high -compliance cartridge brings amazing life- 
like quality to the most delicate nuances of 
recorded sound and eliminates completely 
listening fatigue caused by tracking distor- 
tion. Compare. You'll select Fairchild proles. 
:tonal quality 

at only $ 37.5D 

with FAIRCHILD's Plug -in Type 
Transcription Arm 

Only by eliminating the adverse effects of arm 
resonance can records sound their best. 
Fairchild's new transcription arm allows the 
cartridge alone to lift all of the tone color from 
high -fidelity recordings. Dual pivoting plus a 
precision engineered offset provide continu- 
ous midgroove tracking. And an automatic 
built -in arm rest safeguards the stylus. Any 
standard cartridge slides into the Series 280. 

Professional quality at $ 2q so 

with FAIRCHILD's Balanced -Bar 
Preamplifier -Equalizer 

Imagine - tailoring your high fidelity system to 
your listening room characteristics. The ex- 
clusive Balanced -Bar feature makes this 
possible. An initial adjustment matches your 
speaker system to your room acoustics when 
the Balanced -Bar is in an unbroken hori- 
zontal position. Yet there's full professional 
flexibility of control for the unusual record. 
Complete record compensation and gain con- 
trols plus an exciting new listening level adaptor. 
Four dual- triode tubes and a built -in power 
supply. Just as important, decorator styling 
keyed to today's living. 

Net to users... $ qe so 

SEE YOUR AUDIO DEALER or for free folder write 

ÍhD')W'1/IIQU PMÉÑT 
EIGHT AVENUE & 154th STREET, WHITESTONE, L. I., N. Y. 

SAVE S S S 
THOUSANDS OF BARGAINS 

Send Stamp for our 

GIANT CATALOG 
UNITED RADIO CO. 

SBA MARKET ST. NEWARK. N. J. 

ÁIPI[ÁIKIT5 RrR 
RADIOS PHONOGRAPHS TV 

TEST EQUIPMENT HI -FI 
Write for FREE Brochure 

rRADIO KITS, INC. 120 Cedar St.. N. Y. 6 

CORONA RADIO KITS 
EASY TO BUILD EDUCATIONAL 

EXCELLENT RECEPTION 

Broadcast 
Superhet 

Kit 

ROCKET 115K -late :.t . . circuit 
for ultimate i sensitive r cep and tonal qual- 
ity. Kit includes all necessary parts. punched Chas- Si, attractive hakellter mahogany cabinet. built -In 
loop antenna. iron core Ira. big Alnico V /pkr.i 
tube..: 125K7. 125A7. 1 2ì07. .. ,I.ti. 3525. Auto- 
matic Vol. ntrni. beam tower put. Tunes 540 
to 1700 Kr. Simple .tep.t.y -step Instructions In- 
eluded. 
Pleas Eras 2.Rand AC -Dr Super Kit ..net 520.75 
Dlobemaster 0145 3.Band Super Kit-net 524.75 
All kits supplied , solder. Please in- 
elude 254áp deposit 

less 
C.O.D. orders. Dept. N.9. 

CORONA RADIO & TV CO 
370 Broadway New York 13. N Y 
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NOW 
HENRY DARES TO 

GIVE YOU THIS 

Issis4sssssscss 

k 

100% SATISFACTION 
or Your Money Back at end of 10dayTrial 

acssa tir:s5:n:0:5a0:a:a:20a:a:a:a al:cka:. 

GUARANTEE 

New NC98 

National 
18 

Cash Monthly Cash 
Down Payments Price 

SW.54 $5.00 $2.61 $49.95 
NC-88 12.00 6.54 119.95 
NC. 125 20.00 10.89 199.95 
NC.183D 40.00 21.77 399.50 
HR0.60 54.00 29.00 533.50 

_? o 

$1500 
DOWN 

18 monthly payments of $8.00 
Cash price $149.95 

Now for the first time, a crystal 
filter, an S- Meter, choke of 
electrical bandspreod on ama- 
teur or SWL bands, an RF 
stage and 2 IF stages. 

Bob Henry, 
WOARA 

Butler, Mo. 

Ted Henry ' 
W6000 

if/ Los Angeles 

i /./ Give. 
LONG LONG TRADES 
LOW LOW TERMS 
10 DAY TRIAL 
FAST PERSONAL 

SERVICE 
We WANT you to be SATISFIED 

Ask any Ham about Henry 

We have All National Re- 
ceivers in stock for immediate 
delivery, also National parts. 

Write, wire, phone or visit either store today. 

Butler 1, Missouri 

Phone 395 

Henry Radio Stores 
BR ads haw 4` 

11240 West Olympic Blvd. Los Angeles es 64 

8i- HERE IS LATE INFORMATION IN A 
HANDY FORM FOR RADIO AND TELEVISION 
REPAIRMEN, SERVICEMEN STUDENTS 

2 VOLS. 56 PAT ONLY I MO. 

AUDELS T.V. -RADIO 
SERVICE LIBRA ET- 
Highly Endorsed -1001 
Facts -Over 1552 Pages - 
625 Illustrations, Diagrams 
of Parts. Presents Impor- 
tant Subjects of Modern 
Radio, Television, Indus- 
trial Electronics, F.141., Pub- 
lic Address Systems, Auto, 
Marine á Aircraft Radio, 
I'bonograph Pick -Ups, etc. 

IT PAYS TO KNOWS 
The Basic Principles - 
Construction- Installation - Operation - Repairs - 
Trouble Shooting. Shows 
Bow to get Sharp, Clear 
T.V. Pictures. Install Aeri- 
als -(Cow to Test. Explains 
('olor Systems, Methods of 
Conversion, Terms, etc. In- 
cludes Ultra high Fre- 
quency (t'.1I.F.)-Vnlu- 
able for Quick Ready Ref- 

erence & home Study. Tells Ilow to Solve T.V. 
it Radio Troubles -Answers Your Questions. 

Get this Information for Yourself. 
7 DAY TEST -ASK TO SEE IT! 

Eti'p MAIL ORDER 
AUDEPbli hr 49W 23NY.O.N.Y ÉT RADIO 

Publishers, t, ÿ 

days 
S6 istrial. paid' Otherwise 

will 
I will 

remit f1 InthemYS and 51 Monthly 

Name 

Address 

Occupation 

Employed by 
RN 
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STAN-BURN 

*CATHODE RAY TUBE SPECIALS* 
* One Year Guarantee * 

G. E. STANSURN * 
*113S4A $14.95 105P4 510.20* 

11.90 * 
13.95 
11.90 * 
11 so* 

* 12 A * 122LP4 LP4A 

W 
12Dumo B1014 

n 
*121.1P45 

14P4 * ISCDP4 einig 

221:4105 
121P4121P4 Á 18.75 120.4 

21.00 12JP4 
2245. 122U.4Á 14.50 * 
24.50 

705 
14c P4 

117 * Dumont 23.75 165 4 17.30* * . ]0.95 16D4 or A 7.50 * 
(N.U1... 25.225 18JP4 or A 17.60 *160.4 ore .. 31.25 16CP4 or Á 17.50 *181,4 

181,4A16RP4.... 
24.20 16FP4 17.50 

* (Aluminum) ... 26.35 16WP4 17.50 * 
(N.U.)... 25.25 16AP 57.50 * 

25.50 16APA 23.00 *i8WP.A 226.50 16EPe 19.00* 
]1.25 í6E.4Á 23.30 * 24.25 16GP4 or A 21.00 * * 17C4 321.90 17c4Á at?* 

*1 IÁ uminum) ... 
29.00 

Ng? 23.ÓD *19Á.4A 41.50 19i.4Á 24.00 * 
*2OLP4 37.50 19Á4A 24.90 
*21E1.4 
*21Ár4 42.00 2oCP4 23.95 *21E4 ]1.60 21EP 25.50 
*221[P4Á 

49.00 
36.35 21ÁP4 26.50 * 

24ÁP4 78.50 24ÁP4 

.I( QUANTITY CRT USERS * 

.0,1. Rill 
,P epaid.y10 CRT's )min mum shipment. WRITE 

them* 
*FOR DETAILS. 

* AUTHORIZED DISTRIBUTORS for oen- * * al Electric. Ben... TungSof. National Union. * 
De Wald. Regal. Automatic nd O I Motors. * 

*Automatic CuatomSuilt Radios for 

'Plymouth. 

Ford.* 
y. *Chevrolet and many others. w in stock. 

* We carry a Complete line of HI- FIDELITY * * and sound equipment. Send us your requests. * 
*We 1 carry complete line of Pone ar m kea 1* 
*Radio Tubes at 

a 10 discount. Also many other see-* 
*Pa purpose and transmitting types, and all e 
rts d Vupmen` at lowest prices. send us a list * f y our ul emen s for prompt guotatlona. 

*Terms: 2Óo' ith der. Balance C.O.D. All ices* 
F.O.B.. NEW oat Warehouse. Minimum rder 59.00. Write for our latest Drie. list and Ni -ii catalog b* 

Dept. RN -10. * 

STAN -BURN 
RADIO and 
ELECTRONICS CO. 

1697 BROADWAY NEW YORK 19, N.Y. 

Phono Amplifier 
(Continued front page 43) 

former. One method of connecting the 
transformer will give a lower volume 
than the other; the proper connection 
is the one with the lower volume. 
After this correct phasing has been 
established, then (3) return the plate 
resistor, R,:,, to the plate of the 6V6 
again. 

Since the power supply must furnish 
the negative grid biasing voltage for 
the 6V6, the power supply design had 
to proceed through a number of suc- 
cessive modifications before it reached 
its final form, as shown here in the 
schematic diagram. Since the entire 
amplifier is designed to operate at a 
low volume level, this reduces the 
plate supply current drain and permits 
using the smallest possible power 
transformer. Any one of the standard 
makes of 250 -0 -250 volt, 40 milliampere 
replacement type power transformers 
will satisfy the requirements. How- 
ever, since the amplifier requires 40 
milliamperes, this leaves no factor of 
safety in the design; in the interests 
of safety the amplifier should be 
operated in its enclosure for a number 
of hours to check for excessive heating. 

When using an output stage having 
a considerable amount of feedback, as 
is the case here with the two -loop cir- 
cuit, it is possible to keep down to a 
very small level of output hum with 
only a simple power supply filter. In 
this application, the filter choke was 
eliminated entirely, and was replaced 
by a 500 -ohm, 2 -watt resistor, R,,. The 
d.c. component of voltage across this 
resistor is 20 volts, just the right bias- 
ing value for the 6V6 output stage. 
Therefore, this resistor was removed 
from its usual position in the positive 
lead and, instead, placed in the nega- 
tive lead, where the d.c. component of 
voltage drop will be negative with 
respect to ground. Then by using a 
simple RC filter circuit, to eliminate 
the a.c. components across the resistor, 
the 6V6 biasing voltage is obtained 
directly. 

The 1800 aµfd. condenser, C,, at the 
volume control, R,., is chosen to give 
a drooping response at the low fre- 
quencies, since the poor acoustic load- 
ing presented by most record player 
enclosures would not permit the ex- 
treme low frequencies to be repro- 
duced even if they were present. In 
the case of adequate speaker loading, 
the volume level of the amplifier is 
sufficiently low that even if these fre- 
quencies were to be reproduced they 
would be below the threshold of au- 
dibility. As an added consideration, if 
the response of the speaker in a par- 
ticular enclosure should be of no value 
below some particular frequency, try- 
ing to force a bass response below 
that frequency by brute force will 
either overload the amplifier, or will 
force the speaker into such excessive 
motion that the speaker itself becomes 
a non -linear element, and generates a 
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for 
Everything barjo n Electronics 
-for Less! 

APS 13 Makes a 420 MC RADIOPHONE 
When converted with 

p señmiw our 
and instructions. 
Ramie in most cases 

iml to 
for common, 

cation. r lle s. 

$4.95etc. 

S14`95 VALUE 
Complete with tIF sections. Ions. , ersion booklet. 
::n,1 :I:I MC I.F. strip. less trbes dynamotor cud 
minor parts lut needed for conversion. Shp. wt. 
13 tbs. 
CERAMIC CONDENSERS. kll of 100 ass.. I1, 
new standard brawls. With capacity rhart. 
$10 value ...... .. .Postpaid 31 
FT & T COAXIAL CABLE. RU -N /U. 110 ft. roll 
l,r,plete with l'1 .-2.ií, co,,,, t a at each I. 
mÌlrlduaIlY foxed ami actually brandedas5.95 

& T. While they last .. 
NEW POWER TRANSFORMER. I10 V.. 60 cy 
primary. 150 V.. :10 MIA sec c lary. 6.8 -1 amp. . 
ill. Eft for grid dip kifs. test cumin and ria. 
supplies 79C ea.-4 for S3 

TS45 /APM XBand Signal Generator 
For small labs s honk and Service 

(shops. l lorry_wimile they last: $125 New Low be Price 
Western Electric HANDSET complete with 1. 

S int. cond. FB for mobile and home tele. 32.9'5 
hone 'stems Reduced l0 

with 
T 
H07. nia. NewemIt 1, 

roll. 4i11.95 
METER SPECIAL! 0.4 amps. rf. 6E :i inch mnn,l 
enclowsl in .aluminum case. A must for $3,95 
accurate SMTR. rodent readings 
500 OHM BRIDGE T PAD. 

79e or 2 for EI.50 

MINIATURE LINE MATCHING 
TRANSFORMERS 

Fun.. cotes 
c i e 

$1 
of 

S55 Parts! 
WHILE 
THEY LAST 

For blocking oscillators on 
TV Camera 

' 
put circuits 

For blocking oscillators on 
TV Receivers 
Tone Oscillator transformer 
for elecgtric organ 
For 

blocking and r count 
down " 
For phone patches 

100's other 
circuits 

Weighs only 4 -07,.. 1 3/10 x 1 3/16- x 
high. Mug's] under JAN specs A test stanl- 
:rds it's he r hermetically sealed. Four wwlndinv, 
! input o 1511 ohms impedance each-np I 
oo.nt,w of 1 of 1055 ohms and o of him 

hm. n ..donee. Rates! O MW 2oó.4000 'cy. 
.net V. Ii>IS test. 

With 
Schematic 

e 25e 
for postage) 

SAVE ON COMMAND EQUIPMENT 
T. 2I .th. - Si,' ',mu. $6.95 

6.95 
2.1V Edwin.n, Iran.former for otiose 1.49 
C marin Set Tuning Knobs sur above.. pod. .59 
H I- VOLTAGE FAN 

500LT0 fromml(anhel 
for mobile 

rigs. 1000V 
to inn Watt outputs. Complete with pull,. 
V0llace regulator. hookup diagram. . x t, tuts 
amt circuit ana. -pea $24.95 Install! .. 
12V or 24V SEN ERATOR. brand new your 

ice 59 

24 V. Transformer 31 Rectifier Comb. 
A baslc 24 V DC pow r s Pn1Y : .d 
110 V. C primary. 24 V. sec. 

Ì,dan. 
a Recio rs unrr. SZ95 

Pnm.11y rated at t a op-hot ole 
á...rates Intermittently 3 or 

amps. Worth at least Iss.és. ... 
Look! 701A 

XMTR. TUBES 
$295 2 tar 55 
While they last at this 

reduced price! New. 
110,110 sheet. 

E 11 SI I N T TILANS- 
rr.,n,ll ter 32.95 

RCA SURPLUS TV CAMERA 

DuMont 3GP1 
Cathode Ray Tubes 

$179 3 foe 55 

Same ns used In Dumont 

Nep 

P:ee! $225 
With 1846 tcomosco pe 
and n -stage video am- 
plifier and clipper. 

v le pickup 
chain. 

m 
and training 

l experimental 
work. Complete Inln 

hurry as they won't be arooud 
ïo'ng t this new low price 
Just Released! New 

SIGNAL CORPS 
TELEPHONES with 
s 1495 Pal" °1 e- C 

wt. 
Tong ra ge. waterproof 45 
Ile alp nnt:m case corm For novice. 2 -met er 
Wade with 

s 

Hell ulrnIndicatrforcal 

included. less 
Uses handset motor and Mats. For 

le- 111 F -1 button. Makes a complete 
a CO 

venlon 
rrltic (one patch. 

ARC -4 VHF 
TRANSCEIVER 

$245° 

WRITE FOR FREE CATALOG! All shipments 
F.O.B. Warehouse! No COD's please -Calif. buyers 
add 3% sales 

Hai jo Sales Co. 
Dept. RI 4109 Burbank Blvd.. Burbank. Calif. 
CABLE: Marjo Phone: Victoria 9.2411 ........ M 

October. 1954 

whole group of distortion components 
with attendant cross -modulation. 

To take advantage of the clarity 
furnished by this amplifier, it is ad- 
visable to use as husky a loudspeaker 
as possbile, to help overcome the poor 
acoustic properties of most speaker 
enclosures. A well damped speaker 
with a heavy magnetic structure will 
be more suitable than an elaborate ex- 
tended -range unit, since a low value 
of distortion is more important in this 
application than is an extremely wide 
frequency response. With such a 
speaker, a child's record will be re- 
produced with a minimum of noise and 
distortion, and with a maximum of 
clarity and satisfaction. -30- 

SERVICING U.H.F. TUNERS 
By DONALD R. WALLOWER 

SOMETIMES u.h.f. converters using 
the Mallory tuner shift frequency so 

extensively that a given station may be 
received twenty or thirty channels away 
from the correct point, if at all. If light- 
ening the 6AF4 (or 6P4) oscillator 
socket contacts does not correct the 
trouble, the difficulty is probably caused 
by a coupling condenser in the oscillator 
circuit. 

The ends of two small plates are 
soldered to pins 1 and 7 of the 6AF4. 
Soldered across their opposite ends is a 
small rod which is enclosed in ceramic. 
This, in turn, has a foil wrapped about 
its center to forms a e leaser. A tab 
from the tuner is soldered to the foil to 
provide feedback to the grid. Because 
movement of the oscillator tube places a 
mechanical strain upon the soldered con- 
nection to the foil, excessive anent 
can cause the foil to tear. This trouble 
can be corrected by resoldering the 
break. It is necessary that the foil make 
a complete and rigid circle about the 
cera to prevent mechanical e- 
nsent, which would cause a frequency 
shift. Extreme care must be exercised 
while soldering, since too much heat will 
melt the foil- If some of the foil is miss- 
ing, wrap several turns of very fine wire 
around it. This will give it mechanical 
rigidity and permit the solder to "take." 
The whole operation should only take 
fifteen to twenty minutes. 

Ilere is a step -by -step procedure: 
1. Re a the lemon' plate from the 

compartment which encloses the oscil- 
lator tube base. 

2. Unsolder the ground end of the 
10,000 ohms resistor which conies from 
the oscillator tr. 'r. 

3. Loosen the trimmer by unsolder- 
ing it from pins 2 and 6 of the socket, 
and move it toward the center of the 
chassis. 

4. Resoldcr the tab and foil as out- 
lined. 

5. Replace the trimmer. Make cer- 
tain it is straight and in line with the 
adjustment hole in the side of the com- 
partment. 

6. Resolder the ground end of the 
10,000 ohms resistor. 

7. Replace the cover. 
8. Allow the converter to warns up. 

Connect it to a receiver set for channel 
5, and set the converter dial to the chan- 
nel number of a local u.h.f. station op- 
erating at the upper end of the band. 

9. Adjust the oscillator trimmer until 
the station is received at this point. Use 
a non -metallic screwdriver. 

10. Check for proper tracking. -'30- 

A fc 
better merchandise 

that sells! 

r 
I TV VOLTAGE I 

i 
REGULATOR i 

L J 
10 Volt Line Adjustor 

Normal Line Volts 
10 Volts Increase 

It 
10 Volts Decrease ^ 

300 Walls. Returns full height width S 
5 

Mu v 
of picture. Eliminates intermittent sync. LIST 

made better! Ì UNIVERSAL i 
i TV TUBE i 

L BRITENER J 
45 
LIST 

Isolation type Transformer gives 6.3 V 
for cathode - filament short or 7.8 V 

to increase emission. It's parallel 
It's series It's isolation It's 

electrostatic Its universal. 

made better! 
r 
I HBG I 

i HORIZONTAL BAR 

L 
GENERATOR J 

for quick TV set adjustment and alignment! 

For adjustment of vertical linearity and 
height controls 
Accurate positioning of focus coil or 

7 
li J magnet 

Precise setting of yoke 
LIST Complete with instructions 

made better! 
I MODEL "A "I 

BATTERY 

I ELIMINATOR I 

L______J 
for 105- 125V., 50/60 cycles 

For 1 yt volt radios with 4 to 6 tubes. 
Gives nearly constant power from 
varying line voltages. Universal 
sockets for all battery p ugs. 

Available from electronic parts dislr'bufors 
Illustrated literature upon request 

manufactured by 
1.1) 

C/TA,a,L _ r, C O M P A N Y 

4727 N. DAMEN AVE., CHICAGO 75, ILL. 

Manufacturers of electronic equipment 
since 1928 

EXPORT: Scheel International, 4177 N. Lincoln, Chicago 13 
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DO - IT - YOURSELF 
With These Perfect Companions 

PRECISE 
ULTRA PREAMP KIT 
Ideal Companion for the 

Ultra Williamson Amplifier 

Most modern circuitry. Separate controls for 
Bass Boost, Treble Boost and Roll -Off Volume. 
Record compensation includes latest AES 
curves. 4 separate input lacks. 
Filtering circuits. Shipping 
weight 7 lbs. 

$19.95 

RESCO 
ULTRA- LINEAR Williamson 

AMPLIFIER KIT 
FEATURING THE 

ACRO TO -300 
You con build the finest amplifier ever devel. 
oped. Complete with all components, punched 
chassis and full instructions that hove been 
rated "clearest" and "easiest to follow" by 
past customers. A RESCO 
EXCLUSIVE! Shipping weight 
25 lbs. 

$74.50 

Ultra Linear 
Williamson 

ACRO 
TO -300 

Transformer 

The World's Finest Audio Output Transformer! 
Response: -!- I db. 10 cps. to 100 kc. Un -_ 

distorted power: 30 cps. to 30 kc. for 40 watts. 
For use with KT 66's, 5881's 
or 107's. Shipping weight 
7 lbs. 

ACRO TO-310-Shipping Wt. 6 lbs $18.75 
(TO -310 used to change over 6V6 amplifier to 
ultra- linear operation.) 
ACRO TO.330- Shipping Wt. 17 lbs $31.75 
(Push -pull parallel ultra- linear operation using 
4 KT 66's, 5881's or 807's to deliver a power 
output of 60 watts.) 

Write for free Hi -Fi Catalog and spec sheets. 

$24.75 

ORDER BY MAIL! 
Send check or M.O. Include postage. 
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NEW EQUIPMENT FOR 

THE AUDIO TECHNICIAN 
MAGNAVOX AUDIO SYSTEM 

The Magna rat. Conspunti, Fort 
Wayne, Indiana is now offering a line 
of audio components which is avail- 
able to the custom -built market. 

The system includes a three -speed 
automatic record changer, an AM -FM 

-44 4-4 ' !" 
t uner, a newly -designed preamplifier 
and control unit, and a choice of two 
amplifier and speaker systems. 

The lower priced of the two ampli- 
fiers, a 20 -watt push -pull model, drives 
a four -speaker system consisting of a 
12" woofer, a 12" mid -range unit, and 
two 5" tweeters. The more expen- 
sive amplifier, a 20 -watt push -pull 
parallel transformer - coupled type, 
operates a three -speaker system utiliz- 
ing two heavy -duty complementary 
12" speakers and a horn -type tweeter 
with sound diffusers and an efficient 
crossover network. 

System response is ± ?á db from 30 
to 15,000 cps. Both systems provide 
a choice of corner or rectangular 
speaker enclosure in mahogany cabi- 
nets. 

JENSEN "CONCERTO" 
Jensen Manufacturing Company of 

Chicago is now offering a two -way 
system with separate woofer and 
tweeter housed in a compact enclosure 
suitable for small apartments and 
other areas with limited space. 

The Model CT -100 "Concerto" in- 

corporates the new P12 -NL 12" speak- 
er which has been especially designed 
for the system. In combination with 
the bass reflex cabinet, the system 
provides full bass response. A new 

RP -102 high frequency unit handles 
the frequencies above 2000 cycles. A 
high -frequency balance control is lo- 
cated on the side of the cabinet to 
adjust the high -frequency response to 
the particular room acoustics and per- 
sonal preference. 

The "Concerto" is available in ma- 
hogany or blonde korina veneers. 

NEW CERAMIC CARTRIDGE 
The Webster Electric Company, 1900 

Clark Street, Racine, Wisconsin has 
added a new ceramic cartridge to its 
"Featheride" line. 

Known as the Model GX, the new 
unit is a lightweight, single needle 
cartridge that will withstand heat and 
humidity. It develops .6 volt at 331,a 
rpm and .8 volt at 45 rpm with 7 
grams tracking pressure and a cut -off 
frequency of 10,000 cps. The model 
GX fits any standard 1?" RETMA 
mounting, the RCA 45 rpm or the Co- 
lumbia 331/2 rpm record players. 

NEW MASCO EQUIPMENT 
Among the new items recently in- 

troduced by Mark Simpson Mfg. Co. of 

Long Island City, New York is the 
Model CM-8 8-watt amplifier, a com- 
pact. moderately- priced unit. 

Other new units include the "Econo- 
fone," a low -cost, dual -purpose inter- 
com system; a "multiplier" for easy 
transformation of the company's 
"Midgetalk" and "Small Talk" two - 
station intercom systems into multi - 
station intercoms; a 12 and 24 station 
deluxe intercom; a new 15 -watt mobile 
amplifier, and a 27 -watt phono -top 
amplifier. 

Complete specifications on any of 
these units are available from the 
company. 

REMOTE -CONTROL SPEAKER 
Motorola Inc., 4545 W. Augusta 

Blvd., Chicago 51, Ill. has added a re- 
mote- controlled speaker to its line of 
audio equipment. 

Designed as a companion piece to 
the company's Model 54HF1 table 
model unit, the new unit features an 
independent volume control and a 30 
foot extension that connects to a 
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speaker jack built in the phonograph. 
A 6" speaker is mounted toward 

the front of the cabinet behind a 
screen fabric. The speaker, itself, is 
matched with the 8" woofer and 6" 
tweeter found in the set. It gives 
three -speaker full sound reproduction. 

AUDIO CONTROL 
ElectroSonic. 7230 Clinton Road, 

Upper Darby, Pa. is offering a new 
audio control unit which has been 
tradenamed the "Fidelitrol." 

This simplified control is provided 

with three knobs and a selector switch 
yet offers complete flexibility of con- 
trol, with automatic full compensa- 
tion, adjustable to the individual's 
preference. Response is ± 1 db from 
15 to 50,000 cycles at a distortion of 
less than 12 per -cent. 

The unit is self -powered and easy to 
install. It is supplied with or without 
a cabinet. A four -page data sheet on 
the "Fidelitrol" is available on request. 

NEW ASTATIC MIKE 
The Astatic Corporation, Conneaut, 

Ohio has added a new convertible hand 
and desk stand type unit to its micro- 
phone line. 

Tradenamed "The Gold Standard" 
because of its gold finish and self - 
supporting standard or easel which 
recesses into the back of the die -cast 
metal case, the new unit has a fre- 
quency response of 30 to 10,000 cps in 
the crystal version and 30 to 8000 cps 
in the ceramic model. 

The crystal unit has been designated 
as the Model M302 while the ceramic 
mike is catalogued as the M301. 

TAPE CONSOLE 
The Crestwood Recorder Diri.,ion of 

Daystronf Electric Corporation, Pough- 
keepsie, N. Y. has introduced a new 
line of console tape recorders for the 
home. 

Both the company's push- button 
"300" and the "Hi -Fi 400" series re- 
corders are offered in wood cabinets. 
Wood tones currently available include 
walnut, mahogany, and korina blonde. 
The console units contain extended - 
range dynamic speakers, fully baffled 
for complete range music reproduc- 
tion. A 10 -watt amplifier provides 
adequate volume for the full range of 
30 to 13,000 cps -± 2 db of the "400" 
series. 

"PORTA -VOX" SPEAKERS 
Porta -Vox Co., a division of Detroit 

Industrial Products Co., 15244 Aubrey 
Ave., Detroit 23, Michigan, has intro- 
duced a new series of remote control 

October, 1954 

for your service truck .. . 

service kit ... 
extra bench tool 

This newest "ellcr Soldering Gun tills your need for an extra soldering 
tool. Its new, compact design includes an regular Weller Gun features, 
at a rating of over 100 watts. Its new, low price makes it as convenient 
to buy as it is to own! 

SEE THE WELLER Jwudt. AT YOUR DISTRIBUTOR NOW 

deA}Uktidt. SOLDERING GUN 
810 Packer Street, Easton, Pa. 

Super UHF RECEPTION 

$195 
EA. 

Model Coveing 
F -76 Channels í4r6 
F76 . Channels 27 -62 
F7C Channels 7.63 
Matched stacking bars 1.0.30pr. 
aio, Deposit on C 0. 
land -you pay Postage. 

NATIONAL ELECTRONICS 
1010 Delco building 

HI-GAIN 
YAGI 

m. : o,tt 
`s. 4. or ti lay sucked 
ference amnimisedt 

or 

eliminated. Each eery. 
iceman's rray Pro. 
Idea a director,, t Iulded n let 4 r 

fleemr,. And our low 

co.'cl installation. 
lyw. 

le, f 
` 
he model ' re 

i ed In your 
Prices F.0.6., Cleve. 

OF CLEVELAND 
Cleveland 3, Ohio 

MORE JOBS Electronic- 
. 

Engineer 
than graduates 5 

Uetllflpd tor uur ,ntiuircr `,. 
ing graduates exceeds supply. 
Effective placement. Study in -d 
college established 1884. Quarn:, . nt 
March, June, Sept. Approved for Kor:an Vets. 

Bach. Sci. 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. Well. 
equipped labs. Modest costs. Prep. courses. Write 

di! /ran McCarthy, Director of Admissions 
for Catalog and Campus View Book. 

itk It 
4 ,l 11 

16104 College Avenue. Angola. Indiana 
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Immortalizing 

the 

instrument... 

For the "Instrument of the Immortals" . . . 

and all great instruments and voices, theic 
arc now magnetic recording tapes of matching 
quality. They are Soundcraft Tapes, created 
by leading recording engineers. Soundcraft 
Tapes alone combine: 

Constant depth oxide for uniform middle- and low - 
frequency response 

Micro- Polisheda mating. a patented Soundcraft 
process that eliminates unnecessary head wear 
and gives uniform high -frequency response right 
from the start 

Pre-coated adhesive applied directly to base firmly 
anchors oxide. No faking. no cracking. 

Surface- hthrication on bollt sides! No friction, no 
chatter, no squeal 

Chemical balance throughout to prevent cupping. 
curling. peeling, chipping 

Uniform output of ±1,4 db. within a reek ±'h db. 
reel -to -red 

SOUNDCRAFT TAPES FOR EVERY PURPOSE 

Soundcraft Red Diamond Tape for high -fidelity, 

Soundcraft Professional Tape for radio. TV 
and recording studios. Splice-tree up to 240 feet. Stand- 
ard or professional hubs. 

Soundcraft LIFETIME® Tape for priceless record- 
ings. For rigorous use. For perfect program timing. A 
third as strong as steel. Store it anywhere. Guaranteed 
for a lifetime. 
Get the Soundcraft Recording Tape you need 
today. Your dealer has it. 

REEVES 

SOUNDCRAFT 
CORP. Dept. U9, 

O 10 E. 52nd St., N. Y. 22, N. Y. 

FOR EVERY SOUND REASON 

THE WORLD'S FINEST TAPES ... YET THEY COST NO MORE 

i 

Easy, fast 

way to cut 

"Key" and "D" D" 

openings 

in chassis 

...with new GREENLEE 
Radio Chassis Punches 

Now, in 112 minutes or less 
make perfect "Kev" or 
"D" holes for sockets 
and other equipment. 
Simply insert GREENLEE 
Punch and turn with an 
ordinary wrench . get 
a "clean" opening in a 

hurry! Write today for 
details on these as well as 

GREENLEE Radio Chassis 
Punches for round and 
square openings. Greenlee 
Tool Co., 1890 Columbia 
Ave., Rockford, Illinois 

No.734"K y"Punch ® 
1-4 

GREENLEE 
No. 733 "D" Punch 1 
162 

Nationally known, highest quality 

PLASTIC RECORDING TAPE 
BRAND NEW! 

1200 ft. 
on plastic 
reel. 

1.79 each in lots of 6 or more. 

Equal to S15 motorized aerial systems 

360° SUPER DIRECTRONIC 
Electronically Rotates in All Directions 

VHruHr CHANNELS /2- 
. 

Exclusive Snyder / A 95 Engineering and 
cuts costs 10 

rect 
erlul.iia '!'1+ eÌeeLrñll calÌy 

Ìna,n,nl to lrann,iller In 
fringe area h 1i-p"Ilinn selector 

No ,l'irs ar electricity. 
f :xl"melv'hlgh gain. /,xtl'I.r:Tt. 
WITH 11-POSITION ptllt:CT1lON 
1t' REAM SELECTOR. IOW TI'- 
RULAR I CARLE. lNr\IcAÌÌ ÁMP'nrder' Ir 

,wlel A\-521. 
AnS8 4-IIAy xOl'F:ROtIIt:CT1lONIC 44.95 

Sensational New High Gain 
Snyder VHF "TEXAS RANGER" 

0.$850 

For Ultra Fringe 

Ww 14110 uu , ue a l tO 
than tral NO ] ii 4.I,1 \Su 

Write for FREE "FYI" Bulletin No. 140 

WHOLESALE 
RADIO PARTS CO., Inc. 

311 W. Baltimore St. 

BALTIMORE 1, MD. 

speakers designed to be used with TV 
sets, tape reproducers, record players, 
and radio receivers. 

Each unit in the series features a 
1-position switch and volume control 
which permits four different speaker 
combinations each with volume con- 
trollable from your chair. Both the 
"Custom" and "Standard" models are 
housed in wood cabinets. The "Cus- 
tom" measures 6" high, 12" wide, and 
8" deep while the "Standard" unit is 
6" high, 6" wide, and 4" deep. The 
"Custom" cabinet houses a 5" Alltico 
speaker in a bass reflex, acoustically 
treated enclosure. The "Standard" 
also uses a 5" dynamic speaker, 

PUSH -BUTTON TAPE RECORDER 
A new, low- priced push-button tape 

"Recordio" has been announced by the 
Wilcox -Gay Corporation of Charlotte, 
Michigan. 

The Model 4A10 is a portable unit 
with dual speeds and dual tracks. It 
records at 33a" and 7'L" ips and uses 
all size ['eels up to 7" in diameter. 
Maximum recording time at 3%" 
speed, using a 7" reel, is two hours. 

All recording, playback, and wind- 
ing functions are controlled by a key- 
board. Although the unit measures 
only 137,íl" wide x 14'.i" deep x 9" 
high, tape storage compartments arc 
provided at the rear of the machine 
along with space for the microphone 
and built -in a.c. line cord. 

AUDIO GEAR 
Hycor Co., Inc. of 11423 Vanowen 

St., North Hollywood, California has 
announced the availability of its Model 
4200 sound effects filter and Model 
4201 program equalizer units in com- 
ponent form. 

In addition to the flexibility of in- 
stallation, all features and charac- 
teristics of the company's standard 
models are retained. The high and 

r t,1 

C} _J CUM 
I 

low sections of either model may be 
obtained separately. Complete wiring 
instructions are included. 

Bulletin TB -4 gives complete infor- 
mation and specifications on the kits 
and is available on request. 

NEW PHONO UNIT 
Packard -Bell Company of Los Ange- 

les has introduced a new line of phono- 
graphs, the featured model of which 
is the 6P51 console. 

The 6P51 incorporates three speak- 
ers, a 12" concert -type woofer and two 
hard -cone 5" tweeters. Frequency re- 
sponse is 15 to 30,000 cycles. Vari- 
able tone controls allow bass and 
treble to he boosted or attenuated 
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J 

SALES JAMBOREE! 
T -26 CHEST SET. Wu . 

'I',was 
pack. 

, 

rand o, $1.29 
RS38 CARBON MIKE. $2.75 

o nd rendition 
BC -367 INTERPHONE AMPLIFIER. $12.95 Ne, With 2 sp.p 1;y1;1;y1;4, 

MS53 INTERCHANGEABLE MAST 
SECTIONS. 3 fl. length 69 9 c 
THORDARSON FILAMENT TRANSFORMER. I- 
11o. 115 VAC. 6.:1 V. (' 5 A. $1.95 ,LW. A hot buy! 
AIR CORPS TYPE SIGNAL LIGHT. yludlI I. 
2 I\'. With amber and purple reflectors ë $4s95 

I.: cond. MARKrase. 

III MICROPHONE & RECEIVER d!9spÇ 
HEAD GEAR. Brand new, box I. Only Ws, ..77 aa11 

NEW CATHODE ßI'1 
RAY TUBES :fool 
HS-I8 HI IMP. HEAD SET. 10.1100 I 5 
.4.111i. Le,. i. ,. hand. New J J 
JENSEN PERI- DYNAMIC ENCLOSURE. 

N..,,, not .grplits. 52195 ,,v wl 

A HAM'S DREAM! 
APXI or APX.2 IFF EQUIPMENT. Tto- 
tian.rrirer is a tiinsiirr- house of me Mock.. 

axi:1I linings. 2 motors, resistors. 1 Ildril..,- 
uitelo. -, amnhenol conductors, 'alai I 

uf' other pans. 'Less tubes. $6.95 11íe ahoy deal 
MODEL ABK -7 AIRCRAFT RADIO RECEIVER 
nittplete less tubas. Co id. $6.95 deaf tor pall. 

CRYSTAL CALIBRATED FREQUENCY METER. 
\yodel I. \I -I0 or 1.31 -1::. Navy model. Freq. range: 

Il'Im 
le These '11- eallhrated. Less ali- 27.- tionok hit atnCrystal. 

$22.95 
i nl. colirl. 
SYNCHRONOUS MOTOR. Type I.4At'. Trunminer 

41., . i...:,.nilix. $19.95 
RECEIVER SPECIALS! 

BC -318. 1.a,- 595.00 
BC224. F:a,.. ..... 95.00 
MN -26 -C. IL -. ,,,, 1,, I,,¡L,I o.,t L..n, ,,.it dirwalon 
under and a 010 ui 

t 

ai li, i ,enei. Manila' OF' in 
any of :I frcglicltt tand., 1:10 -1,5uu Kr. 24 Y. sell - 

contained dyoaumtnr inppIr. With 3IN -5211 and 
ilex rattle. A sensational Illy! $19.95 I :st,lI.ttt condition 
AN -75 ANTENNA. $29 1. 
Expands to 6 ft. L.7 
FRENCH TYPE WALL PHONE. W.E. With F -1 
unit. Excellent $ 1.95 comfit ion 
HOLDER HOOK 599 
DIRECT CURRENT FAN. 24V. 1,751) rpm. $4.95 toll for boat bulkhead. Special 
AIRCRAFT HEATER VALVE. %" adze 24 VIn' 
:l re. by Minneapolis ItnneYwell. $ I s7f1 

D New, boxed D 1 

PAPER CAPACITOR. 1011.0110 nmtf, 7,0011 W. 49c '!y1'. New, original box. Only Y.7 
MNS2H LOOP INDICATOR. For 1IN -26. Can he 
used as mull i- purpose indicator. $ y7 New D 

1. e 

ORIGINAL ALTIMETER FOR AIRPLANES. Model 
1tC -6SS or RC -fist. Less odes. Terri( for $6.95 
pans. Ono11 t,nd it ism. F:arh 
'PINCOR" ROTARY CONVERTER. Input. lea VIH' 

(a 1.05 a,np.. Ont.. 115 VAC F .'i awe- , W. 
rat for marine use. 95 524. Hand new J[Y .7J 

DYNAMOTORSI SPECIAL VALUES! 
PE -73: 2.g Vile. for RC -::75. I-: .-l. to11d..$8.95 
PE -948 or PE94C. For SCR -522. 

Excellent condition. Each 3.95 
WE DAVE 147 -:t4 converted to IIn V. To 

he used as buffer. AC cord attached. Only 4.95 
ARC5 /R -28 2 MTR RCVR -2 meter snterhet aliso- 
ntely one of the REST available today! Tones (ion 
ten to 156 nies. In four crystal channel+. (e:n.ily 
on.erted to continuous tuning.) $ 17.95 cnntplch Oiih In tuly. sD .7 a1 

WILLARD 6 VOLT MIDGET STORAGE BATTERY 
i.amp hr. BRAND NEW. 3'é" x I-13,-16" a 2s¡" 
Uses standard 99c electrolyte 

Command Equipment (274N -ARCS, ATA) 
As Is Exc. Use 

L'm -556 KC S 1 4.95 
1.5 -3 me 14.95 
: - nm 5.95 9.95 

- :- Ito,. stack 
5.95 

I .50 
: control Dead 1.00 2.50 

ARB NAVY RECEIVER 
to son.. EC. For Rands, taIitrated Dial. 
.hip-It1' -8n & 411 tIrt rr- Complete sitilt 

and Dynamotor. For 24 Volt operation: 
'iw 

' 
rated to 1111 V 12 0 I; Volt. 

" x7 A" x 15,4 ". Excellent cond. $ 
1 7.95 - i'rh schematic. 

DU -I. DIRECTION FINDER LOOP AMPLI- 
FIER for Allis ncelver. With titles and loop. 
Excellent condition. With schematic 519.95 

BUYERS! NOW HEAR THIS! 
We Hare 5,1.006 anipbcnoi plugs. transmitter and 

Irks. Daimon transmitter and totomtit, it 
tubas rafts of other equipment. 

WRITE! TELL US YOUR NEEDS! 
VISIT OUR SHOWROOMS 

NOTE: nfbprice w.-lthnrtenotiice. MiNiMUM o1iiiéñc 
$2.50. 25.1 d,pnsit with order. Halaoce C.O.D. All mere' Ii.,. ran. Ins Angeles. (-ni. 

R. S. ENTERPRISES 
7636 Santa Monica Blvd. Los Angeles 46. Cal. 

October. 1954 

to handle the different recording 
curves. The record compensator has 
four switch positions, providing a play- 
back response to match the recording 
characteristic. 

The record changer is the English 
"Collaro" unit equipped with a vari- 
able reluctance cartridge holding two 
sapphire- tipped needles. 

The console is available in mahog- 
any and blonde oak. It is 341.i" wide, 
18W' deep, and 36'sá" high. 

CORNER HORN CABINET 
G & H Wood Products Co.. 75 N. 

11th St., Brooklyn 11, N. Y. is now 
in production on the "Cabinart" KR -5, 
a 20" Klipsch- designed corner horn 
speaker enclosure. 

This new unit may be wall- mounted, 
corner -hung, placed on a shelf, a 

Nmso011.1 
bench, a table, or any other con- 
venient location. Each unit is equipped 
with a handle so that it may be carried 
from place to place. The finished 
model, available in honey walnut on 
walnut, French mahogany on mahog- 
any, blonde mahogany, black lacquer, 
and leatherette, has a 12" cut -out with 
an 8" plate. The dimensions are 16%" 
wide, 14" deep, and 21" high. It is 
also available in two unfinished utility 
models. 

AMPRO TAPE RECORDER 
A flexible, two -speed tape recorder 

which provides both long play and 
broad sound fidelity range has been in- 
troduced by Anlpro Corporation, 2835 
N. Western Ave., Chicago, Ill. 

Called the "Hi -Fi Two- Speed," the 
new unit records and plays at either 
33.i or 7'sá ips. The slower speed pro- 
vides up to two full hours of playing 
and recording time, double that of the 
7'2 ips speed. The higher speed pro- 
vides the extended frequency range 
needed for recording music. 

Frequency response at 7% ips is 
from 40 to 12,500 cps. At 3'4 ips re- 
sponse is from 40 to 6000 cps. The in- 
strument features an all- electronic 
"piano key" control system. 

REGENCY PREAMP 
A self -contained audio preamplifier 

with maximum equalization flexibility 
has been added to the Regency line by 
I.D.E.A., Inc. of 7900 Pendleton Pike, 
Indianapolis 26, Indiana. 

Become an 

ELECTRICAL ENGINEER 

2 Major in Electronics or Power 
BS Degree in 36 months 

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 Television - 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: radio- televi- 
sion service (12 mos.); electrical 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. 

MaeA 

MILWAUKEE 
SCHOOL OF ENGINEERING 

MILWAUKEE SCHOOL OF ENGINEERING 
Dept. RT1054. 1025 N. Milwaukee Street 
Milwaukee I. Wisconsin 
Send FILER Illustrated booklets 

C Career In Elect rival En rineering. 
C l'areer In Radio- Telesi.s:on, 

I am interested in 
Inane. of moose) 

Name Age 

Address 

City _Zone State 

If veteran, Indicate date of disI.arge 
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Brings You A Chance to Win A 

FREE FORD V -8 
Plus 49 Other Big Prizes 

Selenium Diode 

Li 

Application Contest 

INTERNATIONAL RECTIFIER COR- 
PORATION'S Selenium Diode 
Application Contest is open to you. 
Here is a chance to cash in on your 
ability and ingenuity. 
Just illustrate and explain a new 
application for International Rectifier 
Corporation's SELENIUM DIODES. 
Pick up an official entry blank from 
your Parts Distributor. He has one 
or will be glad to get one for you. 
Have the entry blank countersigned 
by your Distributor's Salesman and 
send it to us before January I, 1955. 
The entry blank will give you all the 
rules and information. 

Our Judges 
DR. LEE de FOREST 

United Engineering Labs, L. A. 

J. T. CATALDO 
Intl. Rectifier Corp, El Segundo 

F. W. PARRISH 
Intl. Rectifier Corp, El Segundo 

For Entry Blanks 
See Your 

PARTS DISTRIBUTOR 

Your Ability and "Know -How" 
Can Win A 

FREE FORD FOR YOU! 

GET YOUR ENTRY BLANK 
TODAY! 

CONTEST ENDS 

JANUARY I, 1955 
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The new unit is housed in a mahog- 
any or blonde cabinet measuring 16" 
long, 4:Y.," high, and 7'z" wide. The 

tr e'4.M 
/ 

control panel of gold -like satin finish 
accentuates the wood finish. 

Full details on this Model 350 -P are 
available from the company. 

NEW MAGNETIC TAPES 
"Scotch" brand magnetic tapes No. 

111 and "High Output" No. 120 are 
now available on high -strength polyes- 
ter backing as well as on conventional 
acetate backing, according to Minne- 
sofa Mining and Manufacturing Co. of 
St. Paul. 

Magnetic characteristics are the 
same as the acetate tapes but are rec- 
ommended for recording applications 
where extreme toughness and resist- 
ance to effects of temperature and hu- 
midity change are required. 

BOZAK COAXIAL SPEAKER 
The R. T. Bozak Company of Stam- 

ford, Conn. is now delivering a new 
coaxial speaker assembly, the B -207A, 
comprising one B -188A woofer, one 
B -200X dual -tweeter, and a 4 µtd. 
crossover filter, ready -wired and at- 
tached to a cast -aluminum mounting 
ring. Dimensionally, the complete unit 
is the equivalent of a conventional 15" 
speaker and will fit behind cut -outs 
for either 12" or 15" loudspeakers. 

Response is flat from 40 to 16.000 
cps and useful beyond 20,000 cps. Im- 
pedance is 8 ohms. The power rating 
is 15 watts but the speaker will han- 
dle 30 watts. -39-- 

Within the Industry 
(Continued from page 30) 

MANUFACTURING CORPORATION has 
been formed at 6059 W. Belmont Ave. 
in Chicago to manufacture a new line 
of bobbinless precision wire types of re- 
sistors. The firm plans to make a line 
of resistors, condensers, etc. 

DAVID S. COOK has been promoted to 
the post of advertising manager of the 

radio -television divi- 
sion of Stromberg- 
Carlson Company. 

He has been sales 
promotion manager 
since 1946 and now 
assumes the position 
formerly held by 
S. H. Manson, newly - 
appointed director 

of public relations for the company. 
Mr. Cook joined the company in 1943 

as editor of the company's employee 
publication, the "Speaker." - - 

ALL -STEEL 
INTERLOCKING 

Multi- Drawers are handy all. 
steel storage cabinets perfect 
for storing easily -lost small parts like con. 
densors, small tubes, switches, nuts and bolts! 
Precision -made, finished in durable two -tone 
green enamel, complete with card holder. 
Available at your dealer's in two sizes -42c 
ea. in the small size (illus.), $1.28 for the large. 

EASY TO ASSEMBLE 
Units interlock rigidly 
at top, bottom, sides 
to fit any space. z 

SOME DEALERSHIPS OPEN 

"'Once again, enough steel i 

s 

available to ma e 

Multi- Drawers available to new dealers! Write today. 

THE CINCINNATI 
VENTILATING CO.INC 
THIRD & MADISON STS., COVINGTON, KY. 

SHORT CUT to 
Television Repairs! 

No. I . , No. 2 

TV TROUBLE - 
FINDER GUIDES 

Eliminate 

useless testing 

... Fix sets 

in half the 

usual time 
Just turn the 

dial of the handy, 
pocket -size Ohi- 
rardi & Middle- 
ton PIX -O -FIX 
TV Trouble Find- 
er Guide. When 
the picture in the 

B Ghrerd. & Midd'cton FIX-0-FIX win- 
By dow matches the 
Only $2 for the two screen image on 

the television set 
you're repairing ... presto! ... you've got 
your clue. 

PIX -O -FIR then shows the causes of the 
trouble. Next it indicates the exact receiver 
section in which the trouble has probably 
happened. Then it gives step by step repair 
instructions. Usually it even specifies the 
component likely to be at fault. 

QUICK ... EASY ... ACCURATE 
The two PIX -O -FIX units No. I 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 reme- 
dies for them. No. 2 covers 23 more advanced 
troubles not included in No. 1. Together, they 
are a comprehensive guide to quick "picture 
analysts" servicing of any TV set ... 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: 

RINEHART & COMPANY. Inc. 
Dept. RN -104 232 Madison Ave. 

New York 16, N. Y. 
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"Bootstrap" Interval Timer 
(continued from page 53) 

of current into C, could damage the 
2D21, resistor R, is employed to limit 
this current to a safe value. 

When the power switch, S,, is closed 
and time has been allowed for the 
tubes to come up to operating tem- 
perature, the voltage at the cathode 
of Vla (and thus at the grid of V.) 
will have reached a value positive 
enough to allow firing of V,. Relay 
RL, is then energized (contacts 2 to 3 
and 5 to 6) and the timer is prepared 

3 for the start of a timing sequence. One 
side of the output receptacle now con- 
nects directly to the power line while 
the other side is disconnected from 
the power line by the right -hand sec- 
tion of relay RL,. The output recepta- 
cle thus receives power only when 
RL, is de- energized. 

Assume that the timer has been 
turned on and the tubes are warmed 
up, the range switch is in position 
"B," and the timer dial set at 30 sec- 
onds. The "C -T -F" switch is set at "T" 
to allow normal timer operation. When 
the push- button is depressed, the fol- 
lowing sequence of events takes place: 

The grid of V,n is connected through 
RL (contacts 2 to 3), through the 
push- button switch Sr, through the 
"C -T -F" switch, S,, to the minus 150 - 
volt supply. This places a short cir- 
cuit around C, and C, immediately 
discharging them. Since both the grid 
and the cathode of V,,, are now re- 
turned to the minus 150 -volt supply, 
the tube will conduct an amount de- 
termined by the self -bias developed 
across cathode resistors, R, and F... 
This will approximate 15 volts and will 
place the cathode of V,a at about 
minus 135 volts. This voltage, coupled 
to the grid of V, is negative enough 
to prevent firing of that tube. RL, is 
thus de- energized immediately upon 
depression of S.. The right -hand sec- 
tion of RL, now connects power to the 
output receptacle and the timing inter- 
val has begun. Note that the left - 
hand section of RL, has broken the 
push- button circuit so that the length 
of time S, is depressed is not critical. 

The charging condensers, C, and Ce, 
now begin to charge up toward the 
cathode voltage of V,R, and since this 
rise in grid voltage causes an almost 
equal rise in cathode voltage (because 
of cathode -follower action), a linear 
increase in cathode potential occurs. 
At the end of 30 seconds (for this 
particular dial setting) the cathode of 
Vla and the grid of V, have reached a 
voltage sufficient to allow V, to fire. 
This, of course, causes current to flow 
through the relay winding and removes 
power from the output receptacle. The 
contacts of RL, are now in the ener- 
gized position and the timer is ready 
for the push- button to begin another 
timing sequence. It is apparent that if 
the range switch had been in the "A" 
position, the charging capacity would 
have been only one -fifth as great, and 
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The WIDELY BROCINER ACCLAIMED... 

INTEGRATED 
AUDIO 

AMPLIFIER 

12; 

SMALL 

12 
Controls, 

THE 
SYSTEM 

-Watt Power 

in a 

FIRST 
USING 

IN SIZE LOW IN PRICE TOPS IN QUALITY 

Amplifier, with Bass & Treble 
Phono Amplifier and Compensator ... 
Single Unit... only $98.25. 
COMPLETE HIGH QUALITY AMPLIFIER 

MILITARY -PROVEN "PRINTED 
CIRCUITS" 

Available at better 
high- fidelity distributors. 

(Prices slightly higher west of Rockies). 
Literature on request. 

FEATURES: 

BROCINER Quality at low cost ...made 
possible by economical production through 
the use of etched circuitry and semi-auto- 
matic assembly. 

Performance worthy of use with the finest 
speakers and phono pickups. 

Flexibility of control ordinarily found only 
in expensive amplifiers. 

Handsome, iridescent. maroon and gold 
housing... attractive as remote control unit 
Compact and easy to install in cabinet. 

Full 12 watts at less than 1% distortion. 
Preamplifier for all types of high -quality 

phono pickups. 
Record Compensator: Independent TURN- 

OVER and ROLL -OFF controls provide 24 play- 
back characteristics. 

BROCINER 
ELECTRONICS LABORATORY 

Dept. RN1O, 344 E. 32nd St., New York 16 

Tape take -off jack. 

Only 41/4" high, 107 /orr long, 8" deep. 

AIREX'S NEW HI- FIDELITY 1955 CHANNELOC 630FA3 
Full Tone Control 10 WATT HI -FI Sound System 
HI Gain Cascode Tuner 4 Microvolt Sensitivity 

The Perfect Chassis for Fringe Areas 
New Exclusive Advancements 

10 Watt Push Pull Audio Output Front Focus 
Control Channeloc -Locks picture & sound together 

Drift free operation Automatic Freq. Control 
Gated A.G.C. Fringe Area Control Full 4 MC. 

Picture Bandwidth Phono connection & Switch 
Efficient Retrace Blanking Automatic Brightness 

Control Full Focus Cosine Yoke Color Connection 
on Chassis Extra Heavy Duty Focus Coil Fused 
HV Power Supply All Molded Plastic Condensers 

SCBS Tubes in Video I.F. Handles up to 24" Rnd 
Improved Sync System R.C.A. Direct Drive Fly- 

back Improved Video 
amplification Heavy 
Duty Power Transformer . Improved Horizontal 
Sweep Full range 12" Less CR Tube Loudspeaker J Micros s. Brackets 
volt Sensitivity Ready 12" Hi -Fi Sa,SUP? for UHF Stations Size With UHF 83 Channel If" n 10 ". Constr.- 5211.90 

Detailed Service Manual & Schematic -51.00 

S16495 

WEBSTER HI -FI 
3 Speed 

Record Changer 
Dual lip 

I 

In .,.y 

$26.50 E arn 
I<, 01:01. 549. S0 

BARGAIN 
CABINET BUY 

Mahogany on 
s 
of tte cabi 

net cut for m30 FA -3 
Chassis. With k, glass 

tube 
ets .. $49.95 

FREE cabinet brochure 

TV GOLD 
PLASTIC MASKS 

In.' and 17" S .95 
2(t and 21" S 7.95 

514.95 
27" 517.95 

COMBINATION 
SAVING 

FA -3 Chacsis 
21° Tube $24495 Mah. Cabinet. 
630 -9 Chassis 
27" Tube $29995 Mah. meinet. 

Both above with mask 
glass L. tube brackets. 

3 MONTHS 
RMA 

GUAR. 

TO 200 

MILE 
RECEP- 
TION 

Tube 
Mounting 
Brackets 

$6.50 

Chassis 
Mfr. Lic. 
by R.C.A. 

TV PICTURE 
TUBE SALE 

Standard Brands. Factory 
New Guar. 1 pear. 

17- Tube S24.95 
20- Tube S32.95 
21- Tube 534.95 
24" Tube Reet $59.95 
27" Tillie tteet .574.95 

FAMOUS MAKE 
FM -AM RECEIVER 
111.1.1. In Tillie, ('over-- 
oil Fat AM band. 10 Watt 

audio output. 
Separate bas, t treble 

Built In FM. AM 
ontenna, With 12" 111 -W 

RI add' .$49.95 C : additional . 

Complete bSe of Tuners. 
no -U sneakers. Pho- 
ne Pmk Chan cartridges. 

(Free Catalog eAvailable) 

AIREX'S NEW SENSATIONAL 630 -9 TV 
CHASSIS FOR 27" PICTURE TUBE OPERATION 

.Channeloc -Picture & sound locked together. No drift 
Reception up to 200 miles 90 degree deflection 
22 KV high voltage power supply For 24" & 27" rect. 
High gain super cascode tuner tubes 
Phono connection & switch on Adaptable for color 
chassis 6L6 Vertical amplifier 
Full 4 MC band width RMA guarantee 

$1%995 RCA Speaker 
Tube Mtg Brackets..... 56.50 
27" Aluminized rect tube (guar- 
anteed I year) $74.95 

II merchandise brand n factory fresh, n guaranteed. Mail phone orders filled u receipt f certified 
neck o money order for 525 as deposit on TV c 20 on other items. Balance C.O.D., F.O.. factory 
Ñ. V. 

or 
L. specifications u burnt toc without notice.. 

AIREX RADIO CORP. 171 WASHINGTON ST., N. Y. 7, N. Y. 
DT 7-521$ 
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ONLY THE 

New Hi -Fi Amplifier 

Gives You ALL This 

in 1 Chassis 

2 

20 WATT TRI- LINEAR, or 10 

WATT TRIODE OPERATION 

SELF -CONTAINED PRE- 

AMPLIFIER and CONTROLS 

4- POSITION RECORD 

COMPENSATOR 

: 
i i i i 
i i i 
i i i 
% i : 
% 
% 

i 

i 
DIVISION OF PRECISION ELECTRONICS, INC. 

9101 -Rg King St., Franklin Park, Ill. 
or 

RUSH FREE NEW BULLETIN 

Nome 

owAddress i 
City Zone Share 

40 
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Model 60-PG $9950 

Backed by many years of 
Groomes research and develop- 
ment. Precision constructed to pro- 
vide audiophiles with the best 
high fidelity equipment at the low- 
est price possible. 
Power Output- Tri-Linear 20 watts, 
30 watts peak; Triode 10 watts, 20 
watts peak. 
Distortion -.5% harmonic and 1.5% 
intermodulation at 20 watts. 
Frequency Response- 0.5DB. 15 

to 50,000 CPS. 
Power Response-i- 1.DB. 20 to 
20.000 CPS at 20 watts. 
Damping Factor -10. 
Rumble Switch, loudness switch, 
tape output. 
Terminal Board Construction -High. 
est quality components. 
Adjustable Control Panel- Finished 
in rich brown and gold. 

See Nearest 141 -Fl Jobber or Send Coupon 

the timed interval would also have 
been only one -fifth as long. Note that 30 
seconds on the "A" scale corresponds 
to 6 seconds on the "B" scale, etc. This 
5 to 1 ratio between the two scales is 
true except on the lower end of the 
dial where the small effects of the V, 
grid and plate time constants become 
appreciable. 

It is also clear that a larger setting 
of R. would cause a longer RC time 
constant and lengthen the timed inter- 
val. 

Power may be removed from the out- 
put receptacle any time after a cycle 
has begun by switching the "C -T -F" 
switch to "C" (Cancel). This places 
ground potential on the grid of V,a, 
brings its cathode slightly more posi- 
tive than ground and fires V :, remov- 
ing power from the output receptacle. 

Notice that in the "F" (Focus) posi- 
tion of the "C -T -F" switch, power is 
continuously applied to the output re- 
ceptacle. 

As V. ages, the circuit will "boot- 
strap" less efficiently and the timed 
intervals would tend to exceed the dial 
indications. However, this tendency to- 
ward excessive intervals is effectively 
counteracted by using the other half 
of the 12AU7, V..f, as the negative 
supply rectifier. As V,., ages, the nega- 
tive voltage it produces will be re- 
duced. Since this negative voltage is 
the starting point from which the 
charging cycle begins, the effect is to 
shorten the time required to reach 
V :'s firing potential. As a result, the 
effects of aging in the two sides of the 
12AU7 are in direct opposition and 
will, to a large extent, cancel. The 
author tried many 12AU7's of all ages 
in the circuit and found little deviation 
in dial calibration due to tube aging, 
whereas with a selenium rectifier in 
place of V..,, the effect of tube aging 
in the "bootstrap" circuit was serious. 

Figs. 4 and 5 show the parts layout. 
The heaters of the two tubes and 
the dial lights are supplied by an 
ordinary 6.3 volt filament transformer 
having a one ampere output rating. 
All parts, including the wrinkle fin- 
ished case, are available through most 
radio parts suppliers. The author was 
able to obtain many of the parts from 
a local surplus dealer. The relay, RL,, 
for example, was a plate- current -oper- 
ated unit from an APN -1 altimeter. 
The only change necessary was the 
substitution of double -pole, double - 
throw contacts. Any good 117 volt re- 
lay with d.p.d.t. contacts will work. 
Also obtained from surplus equipment 
were the charging condensers, CI and 
C5. C: is a 600 volt, 1 ¡dd. paper con- 
denser while C. actually consists of two 
600 volt, 2 pfd. oil -filled units connected 
in parallel. It should be pointed out that 
C, and C :1 must be either oil or paper 
condensers if the builder wants maxi- 
mum stability, since electrolytic types 
will usually change value considerably 
under varying conditions. The wrinkle 
finish cabinet is available at small cost 
from most radio jobbers (the author 
used a Bud No. C -1584 to accommo- 
date a 7" x 6" x 2" chassis). Power is 

PHONO 

AMPLIFIER 

HI -FI 

INTRODUCING THE 

"SYMPHONY HALL" 
The outstanding unit for discriminate 
Ins music-lovers! Equal to amplifiers 
costing 3 & 4 times its low price! 

BRILLIANT TONAL FIDELITY 
FretWenry response essentially flat 40- 20.000 

CPS. 8 watts -push pull. Built -in Pre- an,pli 
fier. 3 controls: Volume. Treble & Bass Equal. 
!zer. 2 Inputs, crystal or mag- 
netic. Inverse Feed -back. 
8-16 ohm voice coil. High - 
Power lightweight (3 lbs.). AC- 
DC. 117 Volts. 35 Watts. 
Measures 5 "57 "a7 ". 4 Tubes: 
2- 5006G, I- 12SL7GT. I -12SC7 
TUNERS -ULTRA LINEAR AMPS -PREAMPS 
Request catalog of complete line: H -F AM -FM Tun .r.. 
Ultra- Linear Amplifiers, PreA raps. INQUIRIES 
FROM DEALERS- OISTRISUTORS INVITED. 

MARINE VIEW ELECTRONICS 
744 E. 138th St. New York 54 

Audioahue 

$2990 

CRYSTALS! 
ALL HAM FREQUENCIES 

In Into of In. F'n 590 
In lots of 5. Ea. 69e 
Individually. En. 

Crystals. Ea. 690 Single Side 

COMPLETE SET-80 CRYSTALS 
Ranging from :70_510 Kr.. 54th Ilan mvllc. INCl UT)- 
Ing 500 lie. & 455 Ke. crystals. 

Per s s.ta6.95 only 
COMPLETE SET -120 CRYSTALS 

Ranging from 370.540 Kr.. 72nd Harmonic. IS,'1.1'0- 
ING 500 Kr. & 455 Kc. crystals. 

Per .,IS9.95 Only 
200 KC. CRYSTAL la. 51.49 
500 KC. CRYSTAL I:a. .75 

0-1 THREE -INCH MILLIAMP METER 
2700 indication. You Just to -mass shunt and $1.95 
add seats. uNi.l' 

5600 VALUE! SPECIAL! HOT!! 
A Tli. 

NSi2- lflair ,YI'ril S JI SET 
Only l'SIfS! 

Maki . 
of an 

any parts include: miniature blower, gear redo, many 
to easily converted to I In VAC, , ve 

miniature tube sockets. 7 Panel coaxial tiuio:,lr 

thill, sOriginal costs over' 
MORE! Excellent 

ITS AI.I. YOURS FOR ONI I' 59.95 

ARB NAVY RECEIVER $1 QRAG 
Excel. cond. Reduced' w i n x7107 

ARW.2 REMOTE CONTltul. 10'I "I I,'1 It 527.50 
All items sold as 

u 

e, 
SEND FOR NEW FREE CATALOGUE! 

J. J. GLASS ELECTRONICS CO. 
1615 S. Main St. Los Angeles 15. Calif. 

IT'S NEW IT'S HERE 

It's Terrific 

POPULAR 
ELECTRONICS 

Sec Page 168 

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. le3- 13.6Ú64 Hollywood Bled., Hollywood 28, Calif. 
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supplied to the chassis through a 
standard TV -type "cheater" cord re- 
ceptacle. 

But whether you dig through the 
junk box out in the garage or buy the 
parts brand new from a gleaming 
showcase, the "bootstrap" interval 

Vix, QUALITY TUBES GUARANTEE 
Type Price 

O43,VR75 .99 
0440 .65 
082 .74 
083'VR90 .95 

timer is guaranteed to produce that 
swell of pride that comes with build- 
ing and owning a really accurate elec- 
tronic device. -30 

003 VRIOS.98 
OD3 VR150.89 
021 .54 
145037 . .43 
146 .37 
147 .49 
1485 .. .39 
14X2 .83 
183 .69 
117807 . .77 
104 .9 

.54 
111567 . .43 
1.1801 .59 
11.4 .45 ILA .59 
1148 .79 
1184 .79 
ILCS .59 
ILCB .79 
11.05 .52 
11E3 .78 
1165 .77 
1111 .78 
1185 .57 
INS ... 
1 PSO .56 
1050? . .57 
IRS .49 
154 .58 
ISS ... .43 
1546 .8 
174 .. .48 
IÚ4 .39 lui .8 
IX2A . .55 
243 

' 
.95 

2446 .. .99 
246 .. .9 
24] .64 
287 .62 
2X3 .39 
2X2* .. 1.15 
344 .44 
345 ... .93 
388 ... .60 
387 .. .39 
306 : .39 
3LF4 .79 

30507 '. .65 
354 ... .50 

Communication Set 
(Continued from page 46) 

If you have not already wired in the 
headphone jack circuit (which consists 
of condenser C. and the jack J,) do so 
now. With the headphones plugged in, 
the volume will sound about the same 
as if you were listening to the speaker. 
Increasing the capacity of C. to .002 
afd. or larger will increase the output, 
but will also make the set sound more 
"bass," an undesirable quality in com- 
munications work. 

At this point, we've checked out 
everything in the set except the noise 
limiter. This limiter makes no pre- 
tense at being the world's best -just 
the simplest, consisting of one of the 
two diodes in the 12SQ7 connected to 
the grid of the 50L6. This is an old 
trick, was used in a commercial com- 
munication set of several years ago, 
and is used today in a popular kit. De- 
spite its simplicity, it will knock the 
tops off ignition noise bursts and sim- 
ilar sounds and is well worth the small 
amount of extra trouble to wire it in. 

The leads to and from the switch, 
S_, of the noise limiter are shielded as 
are the "hot" (ungrounded) leads be- 
tween the volume control and other 
components. This may be an unneces- 
sary precaution but worth doing to 
head off possible hum. 

With the data given, troubleshooting 
should be at a minimum. However, 
voltages are given on the diagram at 
various key spots, so that with a volt- 
meter you can track down errors if 
the signal tracking methods don't do 
it. Note that the voltages were taken 
with a 1000 ohm -per -volt meter -with 
the exception of oscillator voltage on 
pin 5 of the 12SA7 (which should be 
about 4 volts) and the a.v.c. voltage 
(which will range between 2 volts and 
8 volts -depending upon the signal). 
These voltages are best measured with 
a vacuum -tube voltmeter. 

One more thing, the tuning con- 
denser on the "converter- completer" 
should not move around or it will 
throw tuning off in the converter. One 
practical way to "anchor" it is to force 
the knob as tight as possible to the 
panel before securing the knob to the 
shaft. If a large knob is used there 
will be sufficient friction to discourage 
any movement which you do not want. 

Those of you who take the time to 
build this unit will find the results re- 
warding. For low cost and a few 
hours' work the builder can acquire 
a communication set that is truly 
worthy of the name. - 
October, 1954 

3V4 . .42 
ST4 1.28 

Type Price 
647 ... .82 

6464 .49 
6487 .75 
6ACSGT . .99 
6AC7 . .71 
66F4 .89 
611F6 .. .75 
6465 .. .52 
646) .95 
64146 .. .89 
64.15 . .89 
6ÁK5 . .49 
6AL5 . .33 

6ÁM8 . .69 
6ÁQ5 
6ÁR5 .. .39 

.41 

6ÁS5 . .48 
7 .3 

79 
.37 

57 

6880 .53 
6046 .41 664) .56 
6805 .52 

44 
68E6 .39 
6866 
6686 
661 

1.24 
.48 

6 .44 
68874 .95 
6817G7 . .85 

82 
613N6 79 

60078': 88 
6821. .19 

.39 

.57 

6C06 . .95 
6íF6 
8016 
6056 

6476 
64U6 
6AV5 
6aV6 64X407. 
687 

sCS ' 
6060 . 
6080 . 
6008 .. 
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1.05 
.55 
.69 

6080 .. .98 
.48 

BFS .... .39 
.45 

BF] . .93 
6F8G .69 

.65 

.49 

6J6 .. .48 
617 
6J80 
68607 . 

w 6G66 So' : .S3 
5V4 .82 
S730T . .38 
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FREE 
OFFER! 

7. 6. 1 1 d 2.volt 
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Value approx. 
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WE SPECIALIZE IN TUES- 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 

fulana 
precision used in testing our tubes i our 

equipped labs. and retesting t time of 
n 

readily guarantee every tube -not for 3 or 
6 months -but for ONE FULL YEAR! All tubes in- 
dividually boxed in handsome 3color cartons. 
Buy ELECTRON Tubes ... to RESELL at a PROFIT! 
Type Price Type Price Type Price 

6570 .59 1746 L .69 12Á 5 .. .42 
6547 .40 747 .69 12476 . .39 
6SC7 

' 
.79 749 .59 12477 .68 

650707. .38 74117 .56 12ÁU6 . .39 
6SF7 .59 789: .59 12AÚ7 .53 
656767 . .40 706. 59 12ÁV6 . .44 
65117 .60 787 .59 124V7 . .69 
6511707 . .50 788 .63 124X407 .59 
65.17 . .50 7C4 .. .58 12AX7 . .59 
6SK1 . .34 7C5 .. .49 138X6.. .4) 
6SL7G7 . .52 
658707 . ..52 7E5 ... .59 12806 . .9 
65.37 .1 
6587 .5 
6557 .. .60 
6577 .. .49 

A3 12847.. .59 

:65 126E6 .39 
.95 125117 . .65 
:18 12871 .59 

THIS MONTH'S SPECIALS 
Ou. new picy brings you 

eater tube savings than you thought possible! As a GOODWILL offering, we e gluing. each month. number of popular tube types I listed t bold) AT PRICES BELOW OUR OWN 
COST! Look for these terrific off/Hy of dill types each month. in industrywide publications! 

BTTC .. 12821 . .63 .79 7N7 . .62 
.59 R7 

6U70 .. A5 757 ' .85 
.59 

7w7 : :8'5 
.37 7X7 .70 

774 ... .44 6V6GT 
6W40T . 
GWG . 
6X4 .: 

6X5GT 
6X5 
745 ... 

12F507 . .35 
12118 .45 
12.15/37 . .39 
12J7GT . .58 
1287 .. .55 

.45 724 .9 12Q]GT' .59 .48 727 .85 1254707 .64 36 tor .69 125C7 .69 
325F3 .49 
12507 .75 
125117 . .75 

.29 1247 .99 -7, 12480T'. .63 

EXPORT 
SE INVITAN SOLICITUDINES PARA LA 

EXPORTACION Sl`,3NISlli 
CONVIDAM -SE SOLICITACOES PARA A 

EXPOBTACAO .1q,Ilrr c:fl..E:, 
NOUS INVITONS DES DEMANDES D' 

EXPORTATION 
We are World Suppliers for Receiving a 
Special Purpose tubes of all types. Our prices 
are the most competitive on the Export Mar - 
net-WE INVITE COMPARISON! Our Export 
Division is fully equipped to give you fast. 
efficient service. 

SEND FOR OUR FREE LISTING! 

Type Price Type Price 
125.1) .59 
I2SK7GT.44 
125L70T .49 
125147G7 .38 
12527G7 .56 
125117 . .49 
1223 .. .39 
1444 .69 
14AS 

.59 
1488 . .65 
14C7 .69 
14F7 .67 
1{Fe .95 
14117 . .59 
14N7 . .69 
14Y4 .69 
19 

' 
.49 19806. 1.26 

19T8 .. .79 
22 .44 
25AVSGT .84 
25806O7 .79 
2516GT . .41 
2575 .85 
2523 .64 
252607 . .44 

32L7ÖT : :8 
36\60T. :12 

35W4 .45 
3523 .43 
3525GT . .48 1 .41 

523 .42 
48 e 
47 .89 
49 .44 
5045 ' . .55 
5085 .44 
SOCS ) 
50L6GT .49 
50X6 .64 
507607. .59 

70L7GT . 3.00 
75 

82 .... .69 

89/7..29 
1172307 .38 
801 ... .99 
2051 .95 
9001 1.9 
9002 

1. .18 

TUBE 
8óós :6é 

ELECTRON Wt10LEALERZ.INC. 
140 DUANE STREET NEW YORK 13 N Y Phone BArclay 7 -7616 

CATHODE RAY 

5BPI . 3.98 
SP4 . 5.95 
501.1 . 5.95 
781'7 .. 7.45 
12DP7 .19.50 
16HP4* . 18.95 
1604 18.95 

XMITTING 
Only few types 
listed. Send us 
your order for 

ment Of ANY 

4 ises you . 

11122 .. 1.80 
1821 . 8.89 
1832 .. 1.90 
1823 .. 1.95 
2C264 . .59 
2040 . 6.95 
2044 . .89 
2021 . 1.09 
2.126 :.26.95 
214 . 2.21 

304TL 5.95 
3074 . 4.80 
3184 
4464 
7054 
7158 
7174 
]214 
7264 
8014 
81! 
826 : 
36 . 

837 1 
842 
60 
64 
74 

954 . 

. 3.40 

. 1.50 

. B.SO 
58 

. 2.50 

. 9.50 
39 

. 2.90 

. 3.90 
99 

. 3.95 

. 1.40 

. 1.30 
60 

. 6.85 

. .85 

. 1.30 

01(1008. .60 
816 .. 1.95 
619 .35 
1624 .. 1.70 

1629 
1823 .29 

.. .49 
1629 .44 
1630 .. 1.10 
1631 . 1.40 
1632 .65 
633 .89 
634 .. 1.10 
193 . 55 

8012 3.80 
80134 .. 2.80 
5020 2.90 
Minimum 
d e r S Please elude 25°o 
eposit .t 

order. Prices 
± egeect 

with- 
Ato notice. ll price F.o.. our worehou", 
WRITE FOR 

LISTED 

IT'S NEW -IT'S TERRIFIC 
POPULAR ELECTRONICS 

It's at Your Newsstand Now 

LABORATORY DESIGNED for 

UHF and VHF! ... It's NEW! 

MOSLEY 
2 -WAY 

TV ANTENNA SWITCH 

Extremely low Standing Wove Ratio 

_ by actual test! 

Positive rotary dctionl 

Silver-to-silvr 
contacts! 

Compact site! 
to Ind9111 

Solderless easy 

Low cost) 

Another PREMIUM QUALITY MOSLEY A 

tot BETTER TV INSTALLATIONS! 

Cot. No. F -40 

List Price 

$1.95 

y 

osçey 
(t'ec/[osudl 

8622 ST CHARLES ROCK ROAD 
ST. LOUIS 14, MISSOURI 
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HARVEY 
for MOBILE and 
FIXED GEAR 

COMPUTE STOCKS ON HAND 

FOR IMMEDIATE DELIVERIES 

Here Is a Partial Listing of 

POPULAR UNITS 
Preferred by Most of Our Customers 

B 8 W 5100 _......- _..._...._..._..._ 5442.50 
Collins 32V3 775.00 
Collins 75A3 8 speaker....._...._ _ 550.00 
Central Electronics 20A kit ___ 199.50 
Central Electronics 20A 

factory wired ..... 249.50 
Central Electronics LOB kit...____ 129.50 
Central Electronics 106 

factory wired 179.50 
Central Electronics SidebandSlicer 

kit.__ ............. ..............._..- _..._...._._ 49.50 
Central Electronics Sideband Slicer 

factory wired 74.50 
Elmac PMR6A or PMR12A. 134.50 
Elmac AF67 _ 177.00 
Gonset Super -6 ........._...._...._...._... 52.50 
Gonset Super -Ceiver 119.50 
Gonset Communicator II 229.50 
Hallicraffer SX88 595.00 
Hallicrafter 5X71 ....._. .... _..._.._ 249.95 
Hallicrafter 576 199.95 
Hallicrafter 540B 119.95 
Hammerlund H0140X 264.50 
Morrow 5BR ....... _..._...._..__..._ 74.95 
Morrow 5BRF 67.95 
Morrow FTR 128.40 
National NC98 _..._..... 149.95 
National NC88 .. ..._.. __..._...._....... 119.95 
National NC125 _.._ 199.95 
National NC183D _..._...._...._..._ 383.50 
National HR060 533.50 
Sonar SRT -120 kit _.._..._... 159.50 
Sonar SRT -120 factory wired 198.50 
Viking II kit ............. _______ 279.50 
Viking II factory wired 337.00 
Viking Ranger kit 179.50 
Viking Ranger factory wired 258.00 

Generous Trade -In Allowances 
On Your Present Equipment 

Anywhere in the world - 
order by mail direct from Harvey. Enclose 
estimated shipping charge. Excess will be 
refunded. 

NOTE: Prices Net, F.O.B., N.Y.C. 
Subject to change without notice. 

RADIO COMPANY, INC. 
103 W. 43rd St., N. Y. 36. H. Y. JU 71500 
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Don't Miss 
THE OCTOBER ISSUE 

POPULAR ELECTRONICS 
FEATURING: 

Build Your Own Bike Radio 
A Light Meter You Can Build 
Hi -Fi at Low SSS Small Fi 

Home -Built Loudspeaker Enclosure 
So You Want to be a Ham - 

Radio Control of Models 
Capacity Relay Flashing Lamps 
A Modern "Breadboard" Chassis 

Fun with Neon Bulbs 
Build this Code Practice Set 

The World at a Twirl 
Learn Electronics with Multi Use Kits 

Crystal -Type Broadcast Receiver 

NOW on YOUR NEWSSTAND 

25(' 

Rate 50c per word. Minimum I O words 

R:ADIO ENGIN EER ING 

(3)511'LETE radio. electronics theory & practice: 
television; broadcasting; servicing; aviation. ma- 
rine. police radio. 12 or 18 months. Catalog. Val- 
paraiso Technical Institute, Dept. N, Valparaiso, 
Ind. 

FOR SALE 
i iii.A'l'IlN 1, tisfonuers. 35 watt 4t558 117V 
to i 1 7 v or I;l: plis 6.3v .45a lap 2% x 2% x 3% 
?2-95. lu watt ß;t72 117v to 117v plus 6.3v .fa 2 x 
Iu, x I%. Use with Selenium rectifier for 2Smmdc. 
M1.35 Empire Electronics Co. 409e Ave. L, Brook- 
lyn 30, N. Y. 

DIAGRAMS -Radio $1.00: record changers. re- 
corders $1.25. Television with service data $2.00. 
Where model unknown, give part numbers. Kra - 
mer's Radio Service, Dept. S53, 36 Columbus Ave., 
New York 23. N. Y. 

TAPE Recorders, Tapes, Accessories. Unusual 
\'shoes. Dressner, Box 6611, Peter Stuyvesant 
Station, N. Y. 9. 

FREE: Cet our monthly electronic lists. Dick 
Rose, Everett. Hash. 

'1'1'11ES and equipment bought, sold. and ex- 
changed. For action and a fair deal, write B. N. 
Gensler, W2LNI, 1364' Liberty, N. Y. 6, N. Y. 

AN/APR-4. other "APR," "ARR.," "TS.," 
"1E -," ARC -1, ARC -3, AlIT -13, everything sur - 
plus; Tubes. Manuals, Laboratory equipment. 
Describe, price in first letter. Engineering Asso- 
ciates, 434 Patterson Rd., Dayton 9, Ohio. 

FORTY Complete Vlt F' Radio Terminals. These are 
designed for telephone service in the 72-76 rte. 
band. and are ideal for setting up a communication 
.system along t pipeline, railroad, or in moun- 
tainous or bush country. Each terminal consists 
of the following: 1 -Link Radio Type I198T Trans- 
mitter: 1- -Link Radio Type 14981' Power Supply; 
1- -Link Radio Type 149811 Receiver; I- Budelman 
2110 watt lower Amplifier; 1- -Type 1'13 Power 
Supply: 1- Federal Type 111111 V -F' Ringer: 5011 ft. 
-Type RO 811 Coaxial Cable: 2- Welded steel Vagi 

Antennas-5 element : I- Lister Diesel -Generator 
set, 2K\%'. P. J. 1'lislmer, 550 Fifth Avenue, New 
York City. 

('ODE practice electronic Oscillators new, guaran- 
tecd :t I.00 with professional key $0.00 postpaid. 
Stoat 2241 E. Broadway, Muskegon, Michigan. 

l.rR)l', shielded, directional. Marine, air beacon, 
broadcast, $10.00 rash or C.O.D. Newport Supply 
Company, Newport (teach, Calif. 

THE Biggest material U.S.A. SCR and accessories 
and crystals 508, 509. 608, 61)9, Shiites, 60 Raven - 
steinstreet, Brussels. Belgium. 

TV -FM antennas. All types Including UHF. Mounts, 
Accessories. Lowest orices. Wholesale Supply Co., 
Dept. 11, Lunenburg, Mass. 

DIAGRAMS for repairing radius $1.00. Record- 
changers $1.50. Television $2.00. Cive Make. 
Model Diagram Service, 672 -RN, Hartford 1, 
Connecticut. 

l'IIIITO CREDITS 
Page 
119, 40, 11 

....Mississippi Highway Safety Patrol 
47 Palm 

Springs Community Television Corp. 
48 (top left) Otto K. Oleson Co. 
48 (top right) Jerrold Electronics 
49 (left & center) Ampli- Vision 
49 (rear center) 

Spencer -Kennedy Laboratories 
19 (front right) Ent roil 

61 CBS- Hy'tron 6S.... Majestic Radio & Television Corp. 
69 (top left) Raytheon Mfg. Co. 
69 (bottom left) Crosley Division 
69 (right) Hall is rafters Company 
7 1 Berlant Associates 

, 73 ... Brociner Electronics laboratory 
ADDENDUM 

Some of our readers have experienced 
difficulty in purchasing the 1885 thyrode 
called for in the parts list accompanying the 
article "A Simple Geiger Counter" (July 
1954). The tube is manufactured by Victoreen 
Instrument Co., 3800 Perkins Ave., Cleveland, 
Ohio and is listed in the current Allied Radio 
Corporation catalogue. It can be ordered 
from Allied at 100 N. Western Ave., Chicago 
80, Ill. 

TRI.1 :VISIONS, working, $30 up. 15'1.51'1, 1120 
Sem h Randolph, Arlington 4, Virginia. 

CCS'i'O\t Built 11111: Speaker, Bass Reflex, 15 inch 
Co- axial. Amplifier Triode, High fain, C.T.C. 
Components. Jensen Cuss mnode Cabinets. Blonde 
711ahogntU' ((tare at any price) Turntable Iteeko cut 
3 speeds, dual Livingston Arms (:.E. Broadcast. 
Including packing and crating price $1050.00. K. 
Chadnick, The Manor, Alden l'e rk, Phila. 41, 
J'erina. 

TELEVISION Antenna. best made $4.955. Derr, 1018 
Taylor. Vallejo, California. 

REX sells selected surplus. Lowest prices ever. 
Sound power head and chest sets. All operating. 
Used-$1.95-used, excellent $1.95 ; Remote control 
chassis. sensitive relay, transformer. parts, sche- 
matic. 79c: Line alter, 150 watts, small. oil con- 
densers. cased chokes. )19c : New dyn:unotor- 
15Ml9AX- -input 12 or 24- output 50OVDC -200MA 
continuous- 400)1.\ Intermittent- shokmount fil- 
ter : Original crate -19.95. Free Flyer. Ilex Radio, 
88 Cortlandt St., N. Y., N. Y. 

TV SETS $18-Picture Tubes $4.00. Jones, 1115 
Rambler, Pottstown, l'a. 

TEl.1 :VISION for everybody; each tube's purpose 
from Antenna to Picture Tube, no Theory. $1.50. 
Ito rska, 9tS Rath, Ann Arbor, Michigan. 

A1.t'>IINI Ai 'Cubing. .leale & l'hantiel Plain .l' 
l'i rtel.11cd Sheet \ \'ill.ud tt.nl li11', l'osteria. [)hie, 

NV ANTED 
WANTED: New or used F -M Standard- Signal Gen - 
erator. General Radin Cu. Type 1022 -A or equiva- 
lent. Give offer and price to F. Werk, 3039 Lincoln 
Ave., Chicago 13, III. 

WANT: Surplus electronic equipment such as ART - 
13, 11V -17, APR -4. AI'N -9, BC -610. BC -939, BC- 
348. ARC -I. RTA -1R. Cash or trade for Viking, 
Ranger, National, Hmnmarlund. Elmac. Conset, 
Ilailicraflers, etc. Alitronics, Box 19, Boston 1, 
\lass. Richmond 2 -0048. 

CORRESPONDENCE COURSES 
USED correspondence Courses and Books sold and 
rented. Money back guarantee. Catalog free. 
(Courses bought.) Lee Mountain, Pisgah, Ala. 

PASS amateur theory exams. Check yourself with 
sample FCC -type questions & novice & general 
class exasainat ions. All for only .`,fie. American 
Electronics, 1203. Bryant Ave., New York 59, 

MISCELLANEOUS 

ALL makes speakers repaired. Amprite Speaker 
Service, 70 Vesey St., New York City 7. 

TEST Equipment repaired and calibrated by Fac- 
tory start. All makes. Superior, Simpson, Triplett, 
Eire. ('rompt service. Free estimate. Douglas In- 
strument Laboratory. 176 Norfolk Avenue, Boston 
19. Mass. 

TEST Equipment repair. and Kit construction. 
Write for informa ion. Bigelow Electronics, 
Beulah. Michigan. 

RADIO & TELEVISION NEWS 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


oft 

No matter where you live 
or what you are doing now... 

I WILL TRAIN YOU 

A BIG PAY JOB 
Lane, b. s., M.A. 

t Radio- 
Television 

TELEVISI 
Training 

e Director: 

L. C. La 
President: 

Association. 
Executive 

School of 
Radio -Television. 

OR 

IN 

ON 

CIVILIANS! VETERANS! 
Thousands of new jobs In TV are opening up In 
every state as new stations go ar the air. You 
too can take your place in America's booming 
TELEVISION and Electronics incustry ...enjoy 
the success and happiness you always wanted 
out of life! Now ... prepare fo- a lifetime 
career as a trained TV TECHNICIAS, often within 
months ...using the same successful 
"learnbydoiag" home study 
methods that have helped 
hundreds of men with 
NO PREVIOUS 
TRAINING! 

GET MORE! LEARN MORE. 

EARN MORE! 
I give you ALL the equipment and 
training you need to prepare for the 
BETTER PAY jobs in TV. While train- 
ing, many of my students make S25.00 
a week repairing Radio -TV sets in their 

Giant screen spare time ... start their own profitable 
TV Receiver service business. 

Su perHet 
Radio Receiver 

You Build and cep t is pro essiona GIANT 
SCREEN TV RECEIVER complete with big 
picture tube (designed and engineered to take 
any size up to 21 -inch ). Also all units illustrated. 
phis additional equipment! Everything supplied 
coin fete with all tubes. 

FREE FCC COACHING COURSE! 

w 
elephone 

Receiver 

'Prepares you at home for your FCC License. 
The best jobs in TV and radio require an FCC 
License. My FCC Coaching Course is given to 
you at NO EXTRA COST after TV Theory 
and Practice is completed. 

Combination 
Voltmeter 

Ammeter- Ohmmeter 

NEW! PRACTICAL TV CAMERAMAN 8 
STUDIO COURSE! 

For Men Wills Previous Radio & TV Training 
I train you at home for an exciting big pay 
job as the man behind the TV camera. Work 
with TV stars in TV studios or "on location" 
at remote pick -ups! A special one -week course 
of practical work on TV studio equipment at 
Pierce School of Radio & TV, our associate 
resident school in New York City, is offered 
upon your graduation. 

Public Address 
System 

RF Signal 
Generator 

FM -TV TECHNICIAN TRAINING! 

VETERANS! 
MY SCHOOLS FULLY APPROVED TO 
TRAIN VETERANS UNDER NEW G.I. BILL! 
If discharged after June 27, 1950 - 
CHECK COUPON BELOW! Also approved 
for RESIDENT TRAINING in New York 
City ... qualifies you for full subsistence 
allowance up to $160 per month. Write 
for details. 

MAIL COUPON TODAY! 
MY 4 FREE AIDS SHOW YOU 
HOW AND WHERE TO GET A 

. -' ... if 
BETTER PAY JOB IN TELEVISIONI % FR 

E See for yourself how `'=.- r 
Jog Amy simple, practical oORrt/Nfe 

U methods make suc. ?:., . usr rrEs 
cess Bas . Ho 11 qfaF 

FREE R 
SAMPLE 

LESSOR 0,.; WOw 
E 

rg 
tNEYfN14:f.F 

NO SALESMAN WILL CALL! 
My FM -TV Technician Course will save you 
months of training, if sou have previous Armed 
Forces or civilian radio experience. Complete 
with kits. BIG SCREEN TV RECEIVER, and 
FREE FCC Coaching Course. 
OPTIONAL: TWO WEEKS TRAINING IN 
NEW YORK CITY AT NO EXTRA COST 
You get two weeks, 50 hours, of intensive 
Laboratory work on modern electronic equip- 
ment at our associated school in New York 
City - Pierce School of Radio and Television. 
And I give you all this AT NO EXTRA COST 
whatsoever, after you finish your home study 
training in the Radio -FM -TV Technician course 
and FM -TV Technician Course. 

RADIO- TELEVISION TRAINING ASSOCIATION 
52 EAST 19th STREET. NEW YORK 3, N. T 

taensed by the Stale of New Toil Approved by the VA 

October, 1954 

Mr. Leonard C. Lane, President 
RADIO -TELEVISION TRAINING ASSOCIATION 
.52 E. 19th Street, New York 3, N. Y. Dept. T -EX 
Dear Mr Lane. Mail me your NEW FREE BOOK.' FREE 

.SAMPLE 
LESSON. and FREE aids that will show me how I 

can make BIG MONEY IN TELEVISION. I understand I am 
under no obligation and no salesman will call. 

NAME 

( PLEASE PRINT PLAINLY) 

AGE 

ADDRESS 

CITY 7ONE_STATF 

I AM INTERESTED IN: II Technician Course VETERANSI Check here 
FM-TV Technician Course for Training under NEW 
TV Cameraman & Studio Course G.I. Bill D 

O 
° 

189 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


i111IKL. 

30 Watt Amplifier 
Class A -1 

Advanced Supra -Linear 
Williamson Circuitry$99 50 

Preamplifier 7950 
Equalizer Consolette 

Exclusive feedback circuitry 
Over 50 db. feedback 
Virtually no distortion 

Here are the twins that are pro- 
viding high fidelity enthusiasts with 
their greatest thrill. The very finest 
equipment combining every desir- 
able feature: Startling realism, high 
power, lowest distortion, polished 
chromium chassis, attractive low 
prices. Smart ... both are ultra com- 

pact and precision crafted with 
highest quality components. 

AMPLIFIER: KT -66 tubes, 60 watts 
peak! Multi -section grain- oriented 
output transformer. 5 to 200,000 
cycle response. Less thon 0.05% 
distortion at 15 watts. Hum and 
noise level virtually non- measur- 
able. Preamp power. 
PREAMPLIFIER: Z -729 input tube. 5 

to 200,000 cycle rese . 5 inputs, 
16 equalisation U I 

bass and treble compensation. In- 
dependent recorder output. Vari- 
able loudness control. Lifetime 
sealed precision networks. 

Hear the Coronation Twins today! 
Trade inquiries invited. 

INTER ELECTRONICS 
2432 GRAND CONCOURSE 

New York 58, N. Y. 
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INDEX adote/teeèe"e6t. 
OF 

OCTOBER 
1954 

While every precaution is taken to insure accuracy, we cannot guarantee against 
the possibility of an occasional change or omission in the preparation of this index. 

ADVERTISER PAGE NO. ADVERTISER 
Aaron Electronic Sales 148 
Aircx Radio Corp. 185 
All Channel Antenna Corp. 3rd Cover 
Allied Radio Corp. 9 
American Phenolic Corporation 32 
American Television & Radio Co. 16 
Amplifier Corp. of America 174 
Approved Electronic Instrument Corp. 75 
Arkay Radio Kits. Inc. 177 
Arrow Sales, Inc. 114 
Ashe Radio Company. Waiter 139 
Audel Publishers 178 

Baltimore Technical Institute 124 
Barrack 117 
Bell Telephone Laboratories 6 
Blonder Tongue Laboratories. Inc. 144 
Boland & Boyce, Inc. 102 
Brociner Electronics Laboratory 185 
Burstein- Applebee Co. 163 

CBS -Hytron 13 
Candler System Co. 148 
Capitol Radio Engineering institute 37 
Centralab 160 
Century Electronics Company 173 
Channel Master Corp. 96. 97 
Chicago Standard Transformer Corporation. 110 
Cincinnati Ventilating Co., Inc. 184 
Cisin. H. G.. Publisher 152 
Cleveland Institute of Radio Electronics 119 
Collins Audio Products Co., Inc. 121 
Columbia Electronics 120 
Columbia Electronics Corp. 128 
Concord Radio 174 
Corona Radio & T.V. Co. 177 
Coyne School 129 

De Vry Technical Institute 5 
Du Mont. Allen B.. Laboratories. Inc. 101 
Dynamu Magnetronics Corporation 158 
Editors & Engineers. Ltd. 164 
Elcraft Electronics 130 
Electronic Chemical Corp. 176 
Electronic Instrument Co., Inc., 

(E I C0 I 38. 108. 137, 175 
Electronic Measurements Corporation 125 
Electron Tube Wholesalers. Inc. 187 
Electro- Volee. Inc. 8 
Erie Resistor Corporation 158 

Fairchild Recording Equipment Corp. 177 
Fair Radio Sales 124 
Fenton Company 172 
Fisher Radio Corp. 103. 105, 107. 109 
Freed Electronics & Controls Corporation-154 
G & G Radio Supply Co. 176 
G & H Wood Products Co. 141 
G. L. Electronics. Inc. 132 
General Cement Manufacturing Co. 34 
General Electric 29 
General Electronic Dist. Co. 124 
Gonset Co. 140 
Good, Don, Inc. 173 
Goodheart. R. E. 132 
Grantham School of Electronics 186 
Greenlee Tool Co. 182 
Greylock Electronics Supply Company 106 

Hallicrafters 112, 114, 116. 118 
Harjo Sales Co. 179 
Harvey Radio Company, Inc. 188 
Heath Company 

77, 78. 79, 80. 81, 82, 83, 84, 85. 86, 87. 88 
Henry Radio Stores 178 
Hickok Electrical Instrument Co. 172 
Hughes Research and Development 

Laboratories 150 
Hycon Mfg. Company 145 

Indiana Technical College 110 
Instructograph Company 126 
Interelectronics 190 
International Radio & Electronics Corp. 169 
International Rectifier Corporation 184 

JFD Manufacturing Co.. Inc. 31 
J. J. Glass Electronics Co. 186 
JSH Sales Co. 158 
Jerrold Electronics Corp. 136 
Jones & Laughlin Steel Corporation 133 

Kay -Townes Antenna Company 36 
Kedman Company 110 
Krylon. Inc. 30 
Kuhn Electronics 128 

Lafayette Radio 147 
La Pointe Electronics. Inc. 26 
Lectronics Distributors 140 
Leotone Radio Corp. 169 
Lincoln Rec.. Inc. 156 

Magnccord, Inc. 22 
Mallory & Co.. Inc.. P. R. 4th Cover 
Marine View Electronics 186 
Marshall Manufacturing Co. 144 
Mattison Television & Radio Corp. 132 

PAGE NO 

McGee Radio Company 159 
McGraw-Hill Book Co., Inc. 156 
Mercury 137 
Miller Company, J. W. 128 
Milwaukee School of Engineering 183 
Mosley Electronics, Inc. 187 
Moss Electronics Distributing Co., Inc. 123 
Musical Masterpiece Society. Inc., The 157 

National Company 98, 99. 171 
National Electronics of Cleveland 154. 181 
National Radio Institute 3 191 
National Schools 33 
Newcomb Audio Products Co. 166. 167 
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R.C.A. Institutes. Inc. 35. 122 
R.S. Enterprises 183 
R.W. Electronics 102. 162 
Radian Corporation. The 12 
Radio City Products Company 126 
Radio Electric Service Co. of Penna. Inc 180 
Radio Receptor Company. Inc. 125 
Radio Shack Corp. 131 
Radio -Television Training Associatlon..23 189 
Rad -Tel Tube Co. 155 
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Regency 117 
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Sams & Co.. Inc.. Howard W. 106 
Sam's Surplus 135 
Sangamo Electric Company 149 
Sarkes- Tarzian, Inc. 146 
Scott, Inc.. H. H. 115 
Shure 104 
Simpson Electric Company 91. 92, 93. 94 
Skysweeper, Inc. 126 
Sleeper. Milton B.. Publisher 134 
Sprague Products Company 21 
Sprayberry Academy of Radio 15 
Stan Burn Radio & Electronics Co. 178 
Standard Electrical Products Co. 164 
Steve -El Electronics Corp. 172 
Stevens Walden, Inc. 142 
Stuart Electronic Distributors 171 
Sun Parts Distributors. Ltd. 160 
Superex Electronics Corp. 176 
Sylvania Electric Products. Inc. Ii 
"TAB" 192 
Technical Appliance Corporation 28 
Tee -Vee Supply Co. 165 
Telephone Engineering Co. 130 
Tele Test Instrument Corp. 130 
Telrex. Inc. 127 
Teltron Electric Company 146 
Terminal Radio Corp. 14 
Thornton Co. 156 
Transamerica Electronics Corp. 143 
Transvision. Inc. 100, 117 
Triad Transformer Corp. 170 
Triplett 17, 18, 19. 20 
Tri -State College 181 
Tung -Sol Electric. Inc. 138 

U. S. Crystals. Inc. 151 
United Radio Co. 177 
University Loudspeakers, Inc. 7 

Valparaiso Technical Institute 175 
Video Electric Company 104 

Walsco Electronics Corporation 113 
Washtek Service Co. 148 
Weller Electric Corp. 27, 181 
Western Television Institute 140 
Wholesale Radio Parts Co., Inc. 182 
Windsor Electronic Tube Co. 163 
Winston Electronics. Inc. 120 
World Radio Laboratories 108, 175 

Zingo Products 122 
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Why Guess? There's a Quick, Sure 

Way to Find TV Set Troubles 
The Better Jobs Go 
to the Men Who 
Train for Them 

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

ACQUIRE SUPERIOR SKILLS 
AT HOME IN SPARE TIME 

Servicing, pays good money to men with 
specialized knowledge and training. The 
exciting, expanding TV industry offers more 
than just good jobs. It offers success, a 
career to men qualified to render an es- 
sential community service. 

Be one of these experienced TV Service- 
men. NRI's new course is 100% learn -by- 
doing, practical training. We supply all the 
equipment plus comprehensive manuals 
covering a thoroughly planned program of 
practice. You learn how experts diagnose 
TV receiver defects quickly. You learn the 
causes of defects ... audio and video .. . 
accurately, easily. And you learn how to 
fix them. 

ALL LEARN BY DOING 
You do more than just build circuits. You 
get experience aligning TV receivers, isolat- 
ing complaints from scope patterns, elim- 
inating interference, use germanium crystals 
to rectify the TV picture signal, adjust the 
ion trap and dozens of other professional 
TV Servicing techniques. 

Many fellows "go around in circles" try- 
ing to isolate TV receiver defects. Don't 
guess! Learn professional techniques. Take 
this training now. If you want to go places 
in TV servicing you will act quickly to find 

NEW ALL - PRACTICE 

COURSE Shows How 

top TV servicemen fix 

ANY MAKE or model 
Home Training includes 17" Picture 

Tube, components for a TV 

Receiver, Scope, Signal Generator, 

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

out what you get, what you practice and 
how you can advance with better practical 
knowledge through NRI's new course in 
Professional Television Servicing. Accept 
this personal invitation to get a free copy 
of our booklet which describes this training 
in detail. Mail the coupon now. Remember, 
with this course you keep right on working, 
keep right on earning at your job while you 
learn through actual practice at home in 
your spare time. 

UHF AND COLOR CREATE 
GROWING OPPORTUNITIES 
To cash in on the present UHF and the coming 
Color TV boom you'll need the kind of knowledge 
and experience this Professional Television Servic- 

ing Course gives you. There is no other training like 
this. Here, condensed into a few months of training 
at home, is everything that TV servicemen learn in 
months, even years of bench work. You get practice 
installing front -end channel selector strips in mod- 
ern UHF -VHF receivers. You learn UHF servicing 
problems and their solution. Mail the coupon below. 
Discover how this new course meets the needs of the 
man who wants to get ahead in TV Servicing. 

NOT FOR BEGINNERS 
NRI's Professional All-Practice Television Servicing 
Course is for men with some knowledge of Radio 
and TV fundamentals but who need intensive, 
practical training and actual experience with TV 
circuits and professional servicing techniques to be 
self -reliant, confident, expert TV servicemen. Get 
this book FREE and judge for yourself how NRI's 
course will further your ambition to reach the top 
in TV Servicing. Mail the coupon . . there is no 
obligation ... and it can open the door to a better 
career for you. 

NATIONAL RADIO INSTITUTE, Dept 4KET 

16th and U Sts., N. W., Washington 9, D. C. 

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

Name 

Address 

City 

L 

Age 

Zone Stat 

7 
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MIKES & HEADSETS 
Crystal Mike Cartridge 

Ea. $1.25: S for $5.00 
Crystal Mike & Cable 

Ea. $2.50; 3 for $6.00 
Navy Mike Cartarn 51.98 

-20 Headset High Im- 

T30 1 V Throat IM iken11 
tile.98 

Button 200 -5000 IT. .21110309................85e: 6 54 
P -16 Ilead.et 2:aK ohnl Mined $3.98 
Sound Powered 'Headset. Chest Mike & 
Throat Mike, U. S. Nos y...615.98:2,530 
NEW 230 TO 115V AUTOFORMERS 
For 2211.24119,50.00 v input. To 110.120V 

p -up. With cord. Plug & Rvicelnacle. 
70Á05O SOW 92.95: TPA075 75W $3.65 
70Á100 100W $4.00: TPA200 200W 5.75 
TPA250 250W $6.79: 7PÁ300 300W 7.25 
TP5500'50019 55.25: 790 W 11.79 
Model TPAI000 1000 Watts 1110.. 16.9$ 
Model T0Á1500 I500W 1.5KW ... 22.90 
Model TPA2000 2000W 2110 28.95 
Model TPA3000 3000 Watts 3KW 49.95 
WRITE FOR QUANTITY PRICES-EXPORTERS 

TRANSFORMERS 
ALL 115V 60CYC INPUTS 

2500V 20MA. ,;.:IV :A. 2.5V 
1 75A. .1 HC412 

III ' 
.57.98 

1600VCT SMA. It :la TT 3.A. .1 

\'('T 10A. ^ "VCT /5A ..37.95 
950VCT IÓOMA. IV 2.5A. 5V/ 
5A. 45V/14. IOC 1.54 

54.98: 3 for $13 
900V'3561A. 252.59 ^A Xelcut 151111V 
In,11. TN'0 2X2 11, \\'\DOS.. ....91.98 
778VCT 200MA. 59 3A. 0.:IVCT 54 
T110ItIIAHSON..94.98: 2 for 99; 6 for 524 
770V 2.SMA. 2.5, /3A. 1111,10 Ell Ti It 
PAItTS 4 /scope ....... 93.69: 2 for $6.00 
700VCT 70MÁ,5VCT :IA.t:.:lVt"f 2.5A53.95 
GOOVCT SOMA. CV IN. rit' 1.1A. 5V IA 
11AI F S11E1.1.. 52.49:2 for $4.50: I0 for S20 
SSOVCT.250MA. 5V 2.4. r1.:lVCT 2.5A. A. 12.n 

.7A. RCA (-SD ..... 2 $8 
SOOVCT SOMA. .3V IA 113151.......$2.95 
420VCT SOMA. 11.39 1.04. W INPUTS R. 12. 
21. 115VDIC & 115 & 2:30 V.tC P ...$1.49 
2X330VCT, SOMA Each \ \'imli11g.. ..91.39 

TRANSFORMER SPECIAL 
6.3 Volt 374 Amp 

Cont roams. 115VAC input. 
Size 1 511k'11 '1. Ila "N'. 
intg ntr 2:1x": SPECIAL Ea. 
$1.00; 12 for $10.00. 

N FILAME T TRANS. 
2. SVCT' r,KVINS ...53.30: f.5 514 
2 7.$VCT 12A KVI .. :.. 

for 
17.50 

2.SVCT 5* 15 .... S $1.95: 2 ffo S 53.49 
429 1.250 .1 

Heel 
...51... 2 for 53.49 

64V SAM sel 32.40, 2.00 
PRI I , 1151,1 2D. -I- int' 2 512 11 

SRI IIU ̂ ,6 220V :.r 11).nc t'. A. 120 
1912.6V 2A, or 25.2v 1a. 

or 
r 1 ^_ 99 ; 00 

CSD $3.393 510.00: 13/538.00 

FILTER CHOKES 
Check These Reduced Prices 

50HY' 12 5ma 1'sd 11,11 ....52.89 
2011s :1111100 .'r I S Ill- 1111Oma 6.95 
13.5 Hy 1 Amp. 17KVIns.. .39.00 

Dual SHY 3110ma. ('SN....95e; 2 for 1.49 
111111' 100 MA Freed....... ... .. 1.39 
311v 4uma UTC Ill 'Q....69e: 2 for 984 
611y 175MA $1.49: 2 52.49 
2.5 fly 300MA On Ohm 51.69: 2'S3 

RCA Licensed 
ONE YEAR GTD PICTURE TUBES 

Tube 
ype Return 

No 

III" 510.110 512.00 
12' 12.110 14.25 
14" 14.110 16.90 
1 J' 10.00 19.00 
I7' 17.00 20.00 
19" 10.011 22.25 
20' 211.110 23.50 
21 " 21.00 24.50 
IMPORTANT: Ship your Id tube with order 

,red . nly. If you return your old tube. 
I Dud return prices. All prices F.O.D., 

1 C. Add shipping charges. 

YOU C WHILE 
PICK THEY 
THEM 39EA LAST 

LOTS OF 10 
Your selection of 10 t 390 each O 

r 

fm 
Ier quantity at indicated price.. 

ELECTROLYTIC CONDENSER 
Fresh Stock 

2X 211SIFD 450VDC..69e; 3 for 51.95 
3X 151111./45091/C .98t 3for 2.50 
:IX 2OMFD /100VDC.. 9e; 2 for 1.29 
3 11FD450VtiC ..69e; 3 for 1.99 
20MF /4505' &2OMF 259 ...3 for 1.93 
50 f /350.óe FP S /Or 1.00 
30 -15 -10 mf 250506 S for 1.00 
1IMFD /450V SSe: 3 for 1.20 
Dual RSIFD 4509 75e: 3 for 1.50 
Duel 16SWFD 450V 85e; 3 for 2.00 

866A KIT and 
%FORMER 

:2) SOSA Tulles & 
0rket.. Tra..former 

Rated: PH 1159 il 
Amnp 

See. 
111. 

2.5VCT 10 
VOIt 7,5X5' 

Insutatlon ....54.98 

CIRCUIT BREAKERS 
Ileinmann nISOn Hkrs. Amps: .220. 3. 7. 0. 

12. 20. 1 3,, 411. S0. 180 
Ea. $1.98: 12 for $20.00: SO for $75.00 

Klison Thermal Push Button Brkr. Amps: 
ill. 15. 211, SII 5. 

a. . 89e: 10 57.98: 50'$34 
SQ. D & ill Toggle S\4' Ilkr's. Amps: 5. 

111.1 5. 211. 25..98e, 10 96.98: 50/539 
CIRCUIT BEAKER FUSES 

Amps: 3. 5. 7. 111. i5. 211 
E a. 27c: 5 $1: 35 SS: 100 Asstd. 519 

Crkt Hkr Fuse & Mtg CIII's..3,91: 20 $6 

METER SALE 
SOO6 OFF REO 
RESALE PRICE 

0.1MADC 3Z ^ 1Iteg..11135- 
VI11"IDi NIA 65.3311eg..S3.93 
O -5MÁ00 31s. RND /5111:15- 

W I III: I IC MA g í3 Reg.. $3,95 
0. 100MÁ00 

5 

HNI S11I35W ...$3.95 
0.30VDC 21 1tNTr Aircraft "AN"..52.08 
O.600VDC Weston :1111 :uz" .'Q/100111t- 
Per-Solt 50 $25.1111 1.1.1 .. ...58.95 
O- í500V00 :I " RND 612.05 Reg..S3.95 
0-150VAC N'e.lingh.'. Ilse :1" SQ. ...S4.95 
120.0.120AOC withSh1nt: "AN" ..54.95 
192 

NEW SCOOP SHEET 
Just off ihr "TAB" scoop sheet. 
Tools, portable radios, audio equip., radio 
parts B equipment. All 

for they "TAB'S 
scoop sheet 

of 

NEW 
POCKET 

AC-DC VOM 
MODEL 727C 

M ULTITESTER 

$9.99 
E+ 

25e Ship. 
In 

1to11-uhms 
Per /volt 

Reads 
O to 

k 
25 volts. 

5114111110 :bus. 
DCMA: 0 to 1. 
10. 100MA ohms: 
O to 10K & 1110K 

vire w 1 resistors & 11v deposited I 
o 

re. 

e 
(005e, Jeweled D'Srsnnval micro- 

imp n 
ometer 

excellent damping. 
.Jes ln m es. with vivid 1 & 
Mick calibrations. The size of 2 parks f 

cigarettes. 
serviceman, 

V. 
A i must fore TV serviceman, ham. 

work 
(ter 

every 
beginner. Built redit.' 

work ,NO KIT.. Complete with test I. 
Model 552 smallest precision built I! 

\5dípocket multi tester Iii ,1, 
1 emovement. Jeweled D'Arnom 

cale. 
meter 

r& DC volts: 0X 0.2510 n 
ICSIA: O -1 A 251151A. Ohms; 0.1001. '.1 

ende size 112 "D. 4 "L. 31'W. With 
s $6.99. plus 250 for shipping (J.- i 

NEW uTAB' I Sold on 
sick guarantee. Schools & lleges11..1p, 
or 911', price A descriptive data. 

OIL CONDENSERS 
NEW WAREHOUSE LIST 

.00025MF11 25KV 54: 2 S7 
1111(1lIFU 15K ..$7: 2 512 

2X.111111 20 1111\' $1.39: 2 for 52 
1lí 5a I Ikí0\ 25e: 8 for SI . 

.á 1111 1 1:5' 83c: 3for 52 
15111) POOP 33c: for SI 
151F0 POOP 59e: 3 for $2 
45110 f ;11111V 59e: S for $2 
43111 :1111119 $7.98: 2 for 534 
4WD .c ,11\' 5.51.50: for 53$ 
.;MF S .. SI9: 

for 
$4 

I:.1FU r: 1151IÁ 1805300 $9.99: 2 for $18 
011 Fo .009 ri . 2s2.5555111/ 51.98: 12 $18 

\lette (tir Quantity l'Are 

NEW SELENIUM RECTIFIERS 
ENGINEERED FOR INDUSTRIAL USE tilt 'TAB InO FULL 

rectifiers 
WAV t BRur p 

paclaTA 
for 

fast de leers t0 your 
Contact "TAB" for last amps. any rating. from one 
amp to and seo 1000 amps. co or tan cooled. 
Single or 1 -phase to your specs. Ma$amp rectifiers also. 

Mar ISVAC 36VAC 72VAC 130VAC 
Amps I4VDC 28VDC 56VDC 100VDC 

$ 1.40 S 2.40 S 4.60 S 8.50 
2 2.10 3.00 6.00 10.50 
2'¡ 3.00 4.20 0.00 13.00 
4 3.75 7.50 14.50 22.25 
6 4.50 9.00 17.50 33.00 

30 6.60 12.75 25.00 42.50 
12 8.20 16.25 30.00 46.00 
20 13.25 25.50 49.00 79.50 
24 16.25 32.50 58.00 86.50 
30 20.00 38.00 72.00 121.50 
36 25.00 48.50 88.00 158.50 
50 32.00 62.50 q 109.75 

100 60.00 120.0C q 380.75 

NEW RECTIFIER 8. TRANSFORMER 
up l , 

¡115 Ire :, up 
io 2HVuc. 

up 4r 2$ cue at 
up tu 28\ÚC at 

519.98 
14.98 
29.98 
63.95 

127.00 
NEW HIGH 

CURRENT PWR 

e ® 1 

5 

SUPPL IES LIES GTD 
ur. 1 I g r 1e1tIY N il l. ReW to 

rio. Full Wave Selenium 
6 4 e Rectifier. Tr ilsformer . . 

\dmae. Volt & Amp 
S eters, Switch. Tel nuuals & Fuse. In 
I ry In, Steel CalrinvL m ilanl 115V 00 

' input. 2211V to nrder.S Ono Year 
' 4/ock Continuous 

Meters 
T28VSA O -28VDC at S Amp $47.73 
728V1211 O -28VDC at 12 Amp 89.00 
T28V24A O.28VDC at 24 Amp 129.50 
728V50Á 0.28VDC at 90 AMP 239.50 
T2V2A Bat 2V Charger 3.98 
T6V4A Bal OV Charger 5.98 
T12V2A Bal 129 Charger 9.95 

NEW RECTIFIER XFMRS 
mammy 11511 60 Crc 

Sec 18- 19.9.0- 945.18V 
4 Amp ....S 8.65: 2 $15.75 

12 Amp ....916.65: 2 929.95 
24 Amp ....935.75: 2 569.95 

511 Amp S 59.00; 2 5112 
160 Amp 5106.00: 2 $210 
18 only 2 Amps..... 2...31.98 
2X 12901(5 /SA or 

$3.59: 3 $10; 22 $38 

NEW DC POWER SUPPLY GTD 

ply. 'POII Ka".1rr11Lf11- 1n 
unn. m o51(d Hater ç} 1 

1'omlen.er. fused. Rated 
11.3V or I2.n9 at 2 amp. d 
nprrdtea u sV, 6u 

6J--'-' :111v1.I 2DeF ..912.98 
I, 

e 
As above except 4 p. 

Model 9UCF ...520.96 

TU BES 
O*2 S0 88 
053 ,V075 1.04 
08= 1.37 
083 VR90. .96 
0C3.VR10S .92 
003 VRISO .92 
193 8016. .80 
1523 . 1.82 
1123 . 8.87 
182t . 5.94 
1.26 :.. 2.24 127 11.911 
11133 ,5312/1 

9.15 
1937 :.14.87 
1838 
1841 
1542 
1546 
1863 .45.00 
1021 571{. 3.89 
116 
I LOS 
1LNS 
104 
IRS 
f3 
IX2A 
2040 
2C36 

1.35 

1.29 
.59 

.54 

..27.00 
2C39A ...28.98 
2C40 . .9$ 
3C44 .11.13 

2031 
2131 
2E43 
2.132 

3134 
2J37 
2J39 
2.142 :.148.98 
2.48 
2149 
2150 99.98 
2351 
2155 

..23098 
215e ..149.00 
211aá 
2523 

. 

7235111. .23.80 
2828 ..27.48 
21129 22.88 
21133 ...219.48 
21439 ...134.99 
2141 ...126.00 
2548 ....99.0 
3112: 2.58 
3824 ".112 4.70 
3626 . 3.70 
3C22 '.89.67 
3033 

/óiß. 
9.51 

3021* 5.15 

3022 ....13.97 
3023 . . .90 
4C35 

: ..18 99 
1122 ...129 . 

51 

4152 ..199.99 
EL5911D .15.99 
5C21 .C6.1. 9.89 
SC22 ....38.93 

5121 . ..14.98 
29 ....11.92 

58407 . 1.20 
5R4/37... 1.75 

5 
5940 .... 93 
523 .99 
6*65 . .71 
6607 1.14 
65146 1.21 
6513 1.40 

65L5 ... .48 
6AL76T : 911 
GANS .... 3.27 

6070T .. 1.29 
GARS . 3.27 
6Á57011 . 3.48 
6AT6 .54 
6AUSOT 
SAUS .Se 
6AVSOT . .98 
BAVG .49 SAWS.... 1.09 

eses .... 

68060 . 
68H6 . 
eel. .69 

4.L70T .. 1.19 

65060T .. 1.20 
6507 . 1.65 
6C21 ..:.24.50 
6C4 

.52 
S .68 6C6 S 

6C1)60 1.69 

CSJ /9Cí1 9.899 
614 5.66 
613 .54 

61149 3.68 
6160 . 1.08 
61.909 1.06 

63Á70T 1.86 

6507 .64 

8SK7OT': 56 
65L70T .. .ed 

68 

THAT'S 
BUY 

DEPT. IORN 

"TAB" TESTED 
& GUARANTEED 

PRICES SUBJECT TO CHANGE 
WRITE FOR COMPLETE LISTING 

65070T . .62 Al 1.38 829 7.94 
64R7 . A2 83 1.12 5298 ....12.45 
6537 ' -58 e3V 1.22 832 7.72 
65U707Y.. 2.69 84 624 . .62 532* 9.92 
6T8 .96 100711 . . 9.85 533* ....39.4! 
61.4 .74 F0I05 ...19.48 834 5.99 
6U8 .99 117L/ 836 5.95 
6V6 1.39 M707 . 1.98 837 1.42 
6V60T . .59 11726OT.. .96 1849 294.4.45 

8 6W407 . .52 CV1C91411 ... 9.98 60 .. 
6%S0T . " .54 F0166 ...8.49 561 22.48 

.811 F0172 ...29.00 865 1.28 

.60 250TH ...18.97 8665 2122.:9242 1.50 

.76 250TL ...17.75 67211 3.29 

.82 304TH ...12.49 C111005. .68 
1.24 3047L ...12.9 1613 . .82 
.72 3506 1.48 161 1.95 
.92 WL417A.. 8.48 16á9 .36 1.06 417*/ 

7Y4 .611 5842 
..120.6509 

1832 . .e5 
eD21 ...298.00 6L434* 1633 .98 

... 
IZAS 45 4465 .... 3.48 1634 1.19 
12*H7üT . 1.45 450TH ...9.97 1635 .... 1.69 
12111.9 . .54 450TL ...93.00 1642 . 

3.63 
126T6 . .54 460 r 
12577 . .59 141200 .15.95 1644 .92 
126Q8 . .72 CK502AX . 1Ag 2030 . . 1.48 
12697 . .69 CN503A% . 1.49 2030W ... 2.45 
1231V6 . .52 CKSOSA% . 1.79 5654 .... 1.72 
125V7 . .98 CKS12AX 1.49 3670 ' 3.44 
12*W6 . 1.15 CK5310X 1.89 CK5672.. 1.20 
121X7 . .95 531 5.72 C1156711 .. 1.24 
128Y7 . . 1.69 CK532uX 3.69 5667 . 3.74 
12606 . .59 611.5326 3.68 CI(370]'.. 2.90 
128*7 . 64 CKS33AX 1.29 CKS703 . 1.29 

12808 . .59 C553065 .99 5713 ...120.00 
129E6 . .89 CKS36D% .98 3512 .... 2.99 
128F6 . 59 C1133915X 2.19 581 .... 2.08 

125A7GT.'. 
1.29 
.8 CKS43DX 1.99 9012 ..: á.98 

12507 . 1.08 C53440% .99 8013* ... 3.92 
125F761T.. ..84 CKS46DX 1.99 8025* ... .68 
12507 . .80 CKS7IAX/ 9001 .... 1.12 
12557 . .63 5558 . 1.19 9002 . .52 
12517 ... .54 CK573AX/ . 

K) .. .66 6029 3.49 9003 .... 1.12 
1/1L7OT.. .62 WI-676 .. 34.98 
1255707 .68 7035 . .72 
1250707.. .54 7055 . 1.88 
12587 ... .66 7075 . 7.90 
F611 . 3.90 7075 .. 14.88 
240 3C24. 1.32 7155 . 4.96 
2580607.. .98 715 . 7.94 
25L60T . .67 7150 ... 17.98 
2525 ... .75 7175 . .58 
25266T... 58 7195 ... 24.48 
F627A ... 5.24 7215 3.92 
2807 .... 1.94 7225 /isT 1.94 
3593 . .S2 723A . 16.90 
351.6 ... 

' 
.87 724* . 3.95 

357 4.88 7248 . 2.74 
725* . 9.95 

3529 .04 7265 ... 14.48 1 J2 7260 ... .80 2 .68 726C ... 64.88 
5X3 85 8015 ... .42 
48 1.95 903 3.48 
5055 . .76 8030 3.22 
5083 . .54 807 1.54 
SOCS .54 808 2.62 
SOL66T'.. .62 809 3.55 
RN81/ 810 10.98 

XF01 .. 2.63 511 3.00 
F067 ..14.65 812 2.70 
HY69 . . 4.95 813 11.48 
71* " .74 614 4.95 

)9 :7516á56 59'.'050 

50 .58 828 9.25 

'Ci 
7F7 
788 
757 
7N7 
797 

"T A B 

%TAL DIODES 
1N216 . 1.55 
15218 ... 2.10 
IN22 
11423 .. 1.35 
1N235 ... 1.99 
15235 ... 2.00 
1N25 .... 4.98 
1527. . 1.55 
1N34Á. .55 

ú"139A': . 5.29 
1X41 . .95 
1Ñ45....16.95 
1547 . .00 
11146. .47 

1N545 . 1.00 
1N58A ... 1.15 

1X63 /963. 2.49 
11169 .... .118 

Other TYpeg IA 
Stock. Write 

C 7. 3 PHASE SRC 

144VAC 266VAC 30VAC AC DC AC DC 

118VDC 2I7VDC I2VDC 120,150 240 33 

$12.75 $22.25 S 2.10 $14.90 528.95 
15.75 28.05 Q 15.90 30.95 
18.75 31.85 Q Q Q 
26.75 38.85 2.95 18.90 36.95 
34.75 54.85 3.25 20.90 39.95 
44.75 84.85 4.75 36.90 71.95 
54.75 99.85 5.95 41.90 81.95 
82.75 160.85 7.95 50.90 97.95 
94.75 190.85 9.95 89.90 159.95 

128.75 235.85 Q 117.90 225.95 
165.75 295.85 14.95 134.90 269.95 
195.75 405.85 23.95 179.90 359.95 
390.75 795.05 39.95 359.90 719.95 

NEW RECTIFIER CHOKES 
CIIO7 /4 Amp .O7H1' /.ORES: 10- ...57.95 
CH01/ 12 Amp /.01111 /.IVES /122 .. 14.95 
CH004/24 Amp /.004HY/.025R.211.. 29.95 

HI-FI SPEAKERS 
MI 
Magne i ts. Inbuilt Network. k. 2 
wires needed for HF & LF 
Response. Famous Hi -F/ 
Speaker Mfrs. 
15" Coaxial PM & 5" Tweet- 

5. 
25 watt 20 -17500 eV. 

1101e1 P2 5C0 523.75 
12" Coaxial PM & 31/61 
Tweeter. 12 watt, 45 -151CC 
s1æc....$12.79: 3 for 335 
8' Coaxial PM & 21 Tweeter. 8 watt /T0- 

15000 cy. Model PBCO. .$7.98: 2 315 
12" NI -FI PM 10 watt 35 -14kc $9.95 
6" HIFI PM 7 watt.45 -14ke $7.23 

AUDIO COMPONENTS 
GE RPX050 Orig. CE Box .$6.69 
CE RPXO40 /711 Goldtone 50.25 
GK 50X1141, MG Goldtone $5.25 

GE RPXO53 /.0 5 01 & 
517.75 

dia- 
monds. Is. Reg 534.1)5: "TAB" 041.523.96 
11A:" ETD Phone Needle Replacements 

110.1010 Dual .11111 & 003 pphlre $1.69 
H11.1í112 Dual .001 & .003 diamonds. 520.89 
RPJ0O1 /78 or RPJ0115 .001 sapphire. $1.3$ 

511.10 3 Dualydiamond t dpphire..522.0* 
GTD Re lacoment needles all make phou110. 

model. above, specify 1t FR listed 
MC.or78 single 

sapphire 
12 for $5.95 

31Cnr78 single saPPhire still 51.38 

TOGGLE SWITCHES 
SPOT 15Á/125V Center Off- 
AN:1022.IB ..69e: S $2.50 
SPST 54/125V used. 124 II 
SPOT 15A 125V Center OR 
Morn. .794: 3.52.00; 20 510 
SPOT 155,125V 5N3022 -3B 

Ea. 594: 3 51.25; 30 510 
DPST 205/125V E. 59* 

?S 52.50: 25 510 
U PST 35/125V All&H .3'$1.00: 20 S5 
OPST 56 125V BEET CSD. .49e; 3 81.20 
311.117 22Á/125V CHammer.$1.49; 2 $1.98 
4PDT 11/A/I25V..$1.95; 3,55.00; 20 530 

PRECISION 
LABORATORY 

POTENTIOMETER 
Wire w'01 011 211.000 ohm 251 
Du..ii.ler'4" shalt. 
s pacial .. .. $1.98: 2 $3.50 

HELIPOT 11111 hat, 11.5's III Trn 67.96 
HELIPOT 

1i 

-III Turn 37.98 
1111C01307 _ 107 57.98 
H ELIPOT :to a,.. a. e. ,,. -, ,: IIlT $7.98 

II 

GTD. OIL CONDENSER 
SPECIAL 

10 MFD $1.75 ea. - 

600 VDC lots of 3 

Insulators 41.11 41.11 
not 3í;11W log 

1) so, Smaller %QuantiUea 
special 11.96 
U. S. A. INFRARED SNOOPERSCOPE 
Includes portable light weight M.1 vibrator 
Iarwer supply compact ony 4 Ibs. operates 
121 I t4 3V0(' battery. Delivers DC 
40011a' & taps at 000. 100 A 15V; includes 
new 11.25 Infrared tulle......... $100.00 

BRITISH SNOOPERSCOPE 
See-in -dark 2" diameter Imae converter 
tube illsensltivity Willemite screen data A 
tube A M -1 vibrator supply. .......S29.95 
M -1 vibrator 40011VDC mover supply.S21.9S 
British SnoOperetope tube 

11 $ 1á.98 

G.E. POWER RELAY 
Heavy duty electric relay 
3P51' NO. Contacts 

, 

rated 

01105e 0 
Irn. 

r 
2U2sua1 

Transmitters. P00,1. Or- 
cults or Motor Starting. 
.And motors tip , 25 I1P. 
C.E. Price $72. "TAB" SPECIAL......$15.001 6 for $95 

SOCKET ASSEMBLIES 
.le.eal 
t I.lght DB:mS ct 33r ie s 

l 87e. 
O i41rn 31111I il Light .^ Jewel 
Sigh S. Finish. Reg. f 
SPECIAL 3 

for 
1 10 for 

Neon nel U10co 115 
40.4 Clear 81t 117S $ 

Lamps 40.41.44. 4047....1O3796 

. 

NEW "LENK" 
180 Watt 

Perfect Balance 
SOLDERING GUN 

No other Soblering gun odors all these lea. 
tures at d,.' prlee. I I 5VAC 1511 Hatt. light 

ighl 214 o s swivel ISO deg. Knr,vlless 
Tip. Heave Duty Transformer. Positive Trig 
gertasY tt..n.......... , 57.45 

NEW FAMOUS MAKE GUNS OTO 
TÁ5.4 .op ring gun 1335V 5199 
TAS soldering gun 250W 8..11 
T5D - dual hat 11111.I50W 9.65 
TAD-5 dual heat 211112750 10.53 

Money Back Guarantee 
I Cost of Mdse. Only 1 $5 
Min. Order F.O.B. N.Y.L. 
Add ShpE. Charges or 25 Y. 
Dep. Tubes Gtd. via R -Ep 
only. Prices subject to 

U. S. A. Change Without Notice. 
Rector 2.6245 

RADIO & TELEVISION NEWS 

f, THAT'S 
A 
BUY 

111 LIBERTY STREET NEW YORK 6. N. Y 

PRINTED IN U.S.A. 
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NEW PATENTED RADAR ANTENNA 
OPENS NEW HORIZONS TO TV VIEWERS 

ALL DIRECTIONS ALL CHANNELS 2 - 83 
COLOR AND BLACK -WHITE without ANY ROTORMOTOR 
744e ale tle e4444cd ca el tle Revie w. " 

' 
kv, tke ticodt 4lik `'s'7 aateouca 

o+c tke ofertket &day / 
1. Utilizes 16 elements 60" long, ',í" diameter. 
2 Utilizes a specially designed, extra low loss four conductor air -dielectric 

POLYMICALENE transmission line which has up to 50 °0 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 electrcnic orientation switch, aside from changing directivity, maintains a consistently better imped- ance 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 com- 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, it will positively outperform in the field under actual installa- tion conditions, any and all competitive antennas on the VHF channels, with or without rotor motors. 

ALL CHANNEL ANTENNA CORP. 
47 -39 49th STREET, WOODSIDE 77, N. Y. EXETER 2 -1336 

POLAR PATTERNS 

Price inclu Ses: 
Complete Stocked 
Array Stocking 
Bars 9 Position 
Switch Switch - 
to -set Coupler 
2 Stand off^, 7t 2" 
Complete instructions 

The polar directivity response patterns show the major lobes 
of the "Riviera" antenna on VHF. It shows the fullness of 
coverage in all directions of this remarkable, patented an- tenna as it is'turned'through each of the nine 

s 

witch positions. 
Each degree of shading constitutes a different position. 
This excellent directivity response, which can be switched at will, plus the extremely high gains, clearly indicate why the Riviera is such o superior performer. 

... USE 

74e NEW Scovi 60 
100 MILES VHF 60 MILES UHF 
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Shut 
it Order hook! 

spite of frequent increases in plant 

capacity, 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 

Shut. .-oiir door - 
on complaints and loss of time and money that 

call -hacks cause you. Always use Mallory 

Capacitors on your service jobs. 

o 

Le 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 
moistiire- 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. 

Tl 
TI 

a 

o° 

. 
o; 

,- t1,P 
dQ.. o A 

O 
4,t A,` 

4`1°. O 

MALLORY 
CAPACITORS CONTROLS VIBRATORS SWITCHES RESISTORS 

RECTIFIERS POWER SUPPLIES FILTERS MERCURY BATTERIES 

APPROVED PRECISION PRODUCTS 

P. R. MALLORY & -CO. Inc., INDIANAPOLIS 6, INDIANA 
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