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A SPECIAL GROUP OF TUBES 

THAT GIVE YOU MANY 

ADVANTAGES AT NO EXTRA COST 

For example Raytheon GSN7GTB 

has these advantages: 

@® Bumper point micas top and bottom — 
mount is held rigid in bulb to reduce vi- 

bration and microphonics. 

© Slot in micas to reduce leakage between 
sections. 

© Cathode pinched above top mica for 
tighter mica cathode fit — lower micro- 
phonic level. 

Short strong leads support mount at 
several points 

All plate tabs pinched or welded above 
top mica and below bottom mica to 

strengthen movnt 

a 

AN 

Improved grid design for sharper cut off. 

High conductivity grid winding wire to 

eliminate grid emission. 

we wwe eee ee ew 
O Short leads — direct to pins. 

© Strict control of plate diameters (Geom- 

etry) for uniform characteristics. 

® Shorter over all length to improve rigidity 

The lessons learned in structural strength of 

tubes while developing ‘‘rugged"’ types; the 

vast warehouse of knowledge about how to 

make tubes reliable gathered while develo; 

ing and producing RELIABLE wibes; the 

revolutionary new thinking and pioneering 

resulting from the development of the rigid 
straight lead Raytheon BANTAL Tubes; the 

boundless skill, know-how and craftsmanship 

gathered while designing and producing 

more than 250 million receiving tubes, mil 

lions ot spec ial purpose and picture tubes 

and millions of semiconductor products; all 

this experience, gathered through more than 

40 years, makes the new Raytheon GSN7GTB 

and other tubes in this series — the finest 

Raytheon Receiving Tubes that we've ever 

produced 

They're Right. . . for Sound and Sight. . 

Alwoys New ... and Right fer You. 

RAYTHEON MANUFACTURING COMPANY 

RAYTHEON MAKES ALL THESE; 



3000 Radio broadcasting 
- RADIO-TELEVISION °°” | operating day and 

BROADCASTING ° aie provide interesting jobs with 
xd pay to tens of thousands of 

operators and technicians. 500 Television stations on the air 
now, hundreds more under construction and still more author- 
ized, creating job demand and bright future for men who qualify 

RADIO-TELEVISION |’ million home and auto 
Radios plus 25 million Tele- 

SERVICING vision homes (with total growing rapidly) 
mean increasing opportunities for qualified 

servicemen. Many NRI students make $10, $15 a week extra 
fixing sets in spare time while training. Many NRI graduates 
start their own full-time business or take good jobs with dealers 

Let Me Show How YouCan Qualify for 
RADIO-TELEVISION,“ inSpareTime 

Television Growth Making More TRAINING plus OPPORTUNITY is 

1. L SMITH, President 

WATIONAL RADIO INSTITUTE, 

WASHINGTON, 0.¢_ 

has trained more men for 
Radio-Television than 
anyone else. You benefit 
from his 40 years’ experi- 
ence training men at home 

Practice Broadcasting or Servicing 
with Kits of Parts | Send You 

Nothing takes the place of practical ex 

the PERFECT combination for ambitious 
men. Let me send you a sample lesson 
from my course to prove you can keep your 
job while TRAINING at home in your 
spare time, for better pay and a brighter 
future. I will also send my 64-page book 
to show you that Radio-Television is 
today’s field of OPPORTUNITY for prop- 
erly trained men 

ence. That's why 
is based on LEARNING BY DOING. My train- 
its of parts which you use to build equipment and 

et practical experience on circuits common to both Radio and 
‘elevimon. Shown at the left is the low-power Broadcasting 

Transmitter you build as part of my Communications Course 
It gives you experience 
procedures required of 

tting a station “on the air,” 
roadcast station tors. Shown be- 

low is the modern Radio you build as 
part of my Servicing Course. You use it 
to conduct tests, get experience locating 
and correctin 

troubles. My | Sr 
shows other special- 
ly designed equip- 

learning 

Good Pay Jobs, 
Radio is bigger than ever and Television is still 
gowine fast. Government, Aviation, Police, Ship, 

icro-wave Relay, Two-way Communications 
Systems for buses, taxis, trucks, railroads are 
other growing fields providing good job oppor- 
tunities and bright futures for men property 
trained in Radio-Television 

Start Seon to Make "10, 15 
a Week Extra Fixing Sets 

You can start to cash in fast. Many men | train 
fix neighbors’ sets, make extra money, startin 
goon after they enroll. Multitester built with 

4 | send helps locate and correct set troubles 
i at left how you build actual equipment 

that gives you practical experience with circuits 
common to both Radio and Television 

Mail Coupon — Find Out About 
Tested Way To Better 

Act now to enjoy more good things of life. Take 
NRI training for as little as $5 a month. Many 
NRI graduates (some with only a grammar 
school education) make more in two weeks than 
the total cost of my training. Mail coupon toda 
for Actual Lesson and 64-page Book BOTH 
FREE. J. E. SMITH. President, National Radio 
Institute, De 5DI Washington 9, D.C 
OUR 40TH YEAR 

| Trained These Men 
Tome 

Four montha after enrolling 

was servicing Radice and « 
a : aged #10 te $15 a week « 

time. Now have full-time R. 

and Television business 
WILLIAM WEYDE, Brook 
lyn, New York 

Got Laid Off, Good Thing : 
“Got laid off my machine shop 
job which was the best thing | 
that ever happened to me as 

1 opened a full-time shop Busi 
ness has been picking up every 
week E. T. SLATE, Corsi 
cana, Texas 

Engineer with Station WHPT 
“Thanks to NRI, | operated « 
succemsful radio repair shop 
Then I got oi mb with WPAQ, 
ister with 1B and now I 
am an engineer for WHIP 

VAN W. WORKMAN, High 
Point, North Carolina 

Owner of Appliance Store 
“I own « third of the Grants | 
ville Appliance Co., Ine. in my 
home town with a branch store 
in Spencer, weet wy irginia 
Thing” look very or the 
future.” BERNA iD SIF.KS, 
Granteville, Weet Va ment you build to 

}get practical expe- 
irience, to bring to 
life things you learn 
from my illustrated 
leasons. All equip- 

VETS or vscusnce UNDER Gi BILLS 

! Mr. J. E. SMITH, President, Dept, 508 eS yo - ’ 

pent rouse 0 ! National Radic Institute, Washington 9, D. C. 
§ Mail me Sample Lesson and 64-page Book, FREE. (No 
: salesman will call. Please write plainly.) 
; ' 

| NAME este AGE ' 
' ' 

AVAILABLE TO ' ADDRESS ; 
' ' 

V t T b Pp A % S : CITY ZONE... STATBoecncnre-- 
' 
' : 
‘ 4 
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COVER PHOTO: A caretully instalied 
antenna tower should be able to with 
stand wints of almost hurricanes 
force. A tew precautions taken at the 
time the tower is erected will pay 
off handsomely in the years to come 

(Ektachrome by Jay Seymour) 
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In Spare Time at Home~— Prepare for a Better Job= 

er Your Own Business in 

TELEVISION 
»»,__ RADIO + ELECTRONICS 

A bird's eye view of the tremendous opportunities that exist in this 
fast-growing American industry reveals that hundreds of TV sta- 

tions are yet to be built, millions of sets to be manufactured, and 

other millions of existing sets to be serviced from time to time. 
Another marked advantage for men 17 to 45 is tho fact 

»~ “ they can prepare to enter these profitable fields in 
\ sy \ their spare time at home or in our modern laboratory 

" .< * ine . in Chicago. Another distinct advantage is the fact 
that no previous technical experience or ad- 

vanced education is required. 
After ¢ man completes his training at 
home or in ovr Chicago Leboratory, he 

may get the benefit of our effective 
EMPLOYMENT SERVICE to help him 

get started. 
Again we say —compare these 

¥ 0. ee opportunities and advantages. Build and keep this BIG DTI NTE. Sond for full fects today. 

Engineered TV set—easily Mail coupon below NOW! 
T E L E V | 5 | 0 N ’ converted to U.H.F. (DTI offers 

, another home training, but EMPLOYMENT SERVICE 

D.T.1.’s program without the TV set.) | Upon completing either the Chicage Leb 
Home Training, OT! ' ' on 

al . | , ‘ established effective Employmen 
so <i ——y NN  ———— - - ce ’ 

y to help yew start earnin 
training in 7 a money Getfullfacts Mail coupon tedey 

*_¢ : ; , , } . Color Television : 2a Mea. : ; . r." ‘s = & 
i< » 

WORK OVER 300 PROJECTS 
v« vp your ewn HOME LABORATORY 

work with and keep the ame type of basic electro part 

geo Training Center. Now you 

aining—AT HOME 

4 
MILITARY SERVICE! 

if you're subject to military service, the informa- 

tion we have for you sheuvid preve very helpful. 

Mail coupon today. 

i 2 WAYS 
TO 

EARN 
MONEY 
w TtLevision 

BA0I0 CLEC TROMICS 

ae 5ee ei 

Ld 

ie i it 

enone 16-mm. HOME MOVIES 

You vse this 16mm metion picture pro- 

& ‘ : jector and many reels of educational film 

DeVRY TECHNICAL INSTITUTE S tie —2 wondertul, excivsive, D.T1. heme eid 
4141 Belmont Ave., Chicago 41, Ill. Dept. RN-4-4 , to Ratp you ond ” fvade 

UF mentels fester... easier... better, Ws 

| would like the facts, including your valuable infermation-pecked publi- a aimost like heving « teecher in your home. 
cation showing how | may started toward « good job or my own 
business in Television-Radio-Electronics 

ee DEVRY TECHNICAL INSTITUTE 

ben tibidbehtedee DEFOREST’S TRAINING, Lis 
Y +: Jitinioo+ 
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Now you CAN afford the beauty of HIGH FIDELITY! 

A COMPLETE HIGH FIDELITY SYSTEM ng re 7 
o 

amazing new i eadaore = me, 

“ANDANTE” t 
3-SPEAKER 

PUSH PULL BEAM POWER 
AUDIO AMPLIFIER 
makes any record player, changer, tuner, 

microphone, etc. into a SUPERB HIGH FIDELITY 

SYSTEM with performance equal to 

equipment costing $150 to $200! 

TWO 612" WOOFERS 

SUPER 
ONE 4” TWEETER ‘ 5 

Only ESPEY PIONEER ENGINEERING could make 

possible the “ANDANTE”. . . = Es p ey CHASSIS 

Since 1927 Espey has been a world leader in the 

design and manufacture of electronic and audio 

equipment of the highest precision. Espey engineers 

have long concentrated on the problem of attaining Look at all these almost-unbelievable quality features! 

high-fidelity reproduction at a price within the reach PRECISION 5-TUBE AC-OPERATED PUSH- @ FREQUENCY RESPONSE CONTROL: 
of all—have finally developed the astonishing SUPER PULL yaaa! POWER AMPLIFIER with coats user to adjust tone cenmenee A 

wer transformer. — irement “highs” @ 
V-5 AUDIO CHASSIS. po be requ ighs 

TUBE COMPLEMENT: 6XS5GT, 12AT7, 
12AX7, 2-6K6GT sons UNIT AUDIO RESPONSE: 

pas heey ae eye ev mah CAN BE USED WITH ANY STANDARD spec prov ini 
ious Mbtadiiom rts RECORD PLAYER (RCA, Webster, VM, 

Columbia ja, etc., as weil os ony Tape 
AUDIO OUTPUT: 5 watts, wide range. , Tuner, Microp » ete.) 

OUTPUT CIRCUIT: specie! ovtput trons- TWO INPUT JACKS TAKE EITHER A 
| anand with crossover network for high CRYSTAL OR MAGNETIC CARTRIDGE. 

9 ” DUAL AC OUTLET for other electrical 
TWO SEPARATE LOW-FREQUENCY eppliances such os lamps, etc 
SPEAKERS: 612-inch, side-mounted. cuorce OF BEAUTIFUL FURNITURE 
ONE SEPARATE HIGH-FREQUENCY eo om = oe 
SPEAKER: 4-inch, front-mounted. rubbed, high 

COMPACT ral = 81," high x 1514’ HIGH-FIDELITY VOLUME CONTROL: 
automatic qu a p cir- ~~“, 8 shinning weight 
evitry of > 
paneation S “highs” end “lows” FULLY OQUARANTEED by the stondard 
every volume lev RETMA WARRAN 

" The “ANDANTE” is available at leading electronic parts distributors coast to 
coast. Write for name of distributor nearest you and free latest Catalog R-4. 

MANUFACTURING CO., INC. 

<—-. weet 7.2 Street, N Y. Baws ¥ 
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An Invitation... 

To men who want to "go places” 

in TV SERVICING 
Find out about this NEW, 

ALL-PRACTICE WAY 

of becomin ig a Professional 

TV SERVICEMAN 

If you have some Radio or Television 
experience, or if you know basic Radio- 
Television principles but lack experience — 
NRI’s new Professional Television Serv- 
icing course can train you to go places in 
TV servicing. This advertisement is your 
personal invitation to get a free copy of our 
bocklet describing this training in detail. 

Learn-by-Doing ‘‘All the Way’”’ 
This is 100° learn-by-doing, practical 

training. We supply all components, all 
tubes, including a 17-inch picture tube, and 
comprehensive manuals covering a _ thor- 
ough program of practice. You learn how 
experts diagnose TV defects quickly. You 
see how various defects affect receiver per- 
formance —picture and sound; learn causes 
of defects, accurately, easily, and how to fix 
them. You do more than just build circuits. 
You get practice recognizing, isolating, and 
fixing innumerable troubles. 

You get actual experience aligning TV 
receivers, diagnosing the causes of com- 
plaints from scope patterns, eliminating 
interference, using germanium crystals to 
rectify the TV picture signal, obtaining 
maximum brightness and definition by 
properly adjusting the ion trap and center- 
ing magnets, etc. There isn’t room on this 
or even several pages of this magazine to 

list all the servicing experience you get. 

UHF & COLOR TV Making New Boom 
Installing front-end channel selector strips 
in modern UHF-VHF Television receivers 
and learning UHF servicing problems and 
their solution is part of the practice you get. 
To cash in on the coming color TV boom 
you'll need the kind of foundation in know!l- 
edge and experience this training gives. 

Get Details of New Course Free 
Once again—if you want to go places in TV 
servicing, we invite you to find out what 
you get, what you practice, what you learn 

from NRI’s new course in Professional 
Television Servicing. See pictures of equip- 
ment supplied, read what you practice. 
Judge for yourself whether this training 
will further your ambition to reach the top 
in TV servicing. We believe it will. We 
believe many of tomorrow's top TV serv- 
icemen will be graduates of this training. 
Mailing the coupon involves no obligation, 

April, 1955 

Train at home easily, quickly, for TV's top servicing jobs. NRI’s 

Professional Television Servicing course includes a 17-inch picture 

tube and all other tubes and components to build a complete TV 

Receiver, Oscilloscope, Signal Generator, H.F. Probe. Complete 

training, including all equipment, available now for a low intro- 

ductory price—under $200 on easy terms. 

National Radio Institute, Dept. SDET 
16th and U Sts., N.W., Washington 9, D. C; 

Please send my FREE copy of “How to Reach the 

in TV Servicing.” I understand no salesman will call. 

Name ; “er Age 

Address 

Zone State 



CARTRIDGE 

Interchangeability 

A turn of the wheel shows at a 
glance the exact E-V model to re 

place any popular crystal or 

ceramic phonograph cartridge. 

This handy, up-to-date Inter- 
changeability Guide is small and 

easy to use (only 64% in. diameter). 

Get it FREE from your E-V Dis- 

tributor or write to Electro-Voice. 

NOW 
SEALED 

IN 

PLASTIC 

All E-V phono-cartridges now come in new 

individual sealed-in-plastic Blister-Paks 

with full model identification and instruc- 

tions, This exclusive E-V advanced pack- 

aging makes it easier for you to stock, sell 

and service phono-cartridge replacements 

Remember E-V Basic 6 Preferred Types 

make over 92% of all replacements in the 
$70,000,000 cartridge replacement market 

ELECTRO-VOICE, INC. © BUCHANAN, MICH 

Jn he RECORD 
THE 

THE SHAPE OF THINGS TO COME 

ROM the rapid strides being made in 

the fields of printed wiring, printed 

circuits, and automation, it is appar- 

ent that television sets and other items 

of electronic equipment of the near 
future will bear little if any resem- 

blance to units now being produced. 
Even conventional components such as 

resistors and capacitors are urer- 

going radical redesign, arid the tech- 

niques used to combine these and 

other components into a completed cir- 

cuit result in an assembly which is a 

far cry from the maze of components 

visible in an underchassis glance at 

most of the equipment now being pro- 

duced 

Service technicians are vitally con- 

cerned with the revolution in compo- 

nents and construction techniques now 

going on since they are going to be 

called on to service this new equip- 

ment. And, irrespective of our advanc- 

ing technology, servicing will be re- 

quired, at least on the more compli- 

cated pieces of equipment for a long 

time to come 

The changes which are closest to us 

and in some cases upon us at present 

are the extensive use of so-called 

“printed wiring” and automatic assem- 
bly techniques. It should be brought 

out that the term “printed wiring” is 

somewhat of a misnomer, since the 

techniques employed in general do not 

come under the term “printing” ar 

most of us think of it. However, until 

someone comes up with something 

better, it appears that this nomencla- 

ture will stay with us. Also, there is 

a tendency to use the terms “printed 

wiring’ and “printed circuits” inter- 

changeably. The first term should be 

applied to those techniques where the 

interconnecting conductors only are 

printed; the second term is used where 

certain circuit components, such as 

capacitors and resistors, are printed, 

as well as the wiring. 

At least six printed wiring tech- 

niques are under investigation at the 

present time. Each has its advocates 

and it appears that perhaps more than 

one will win out in the end since each 

has its peculiar advantages and disad- 

vantages. The six being most actively 

investigated are etched, embossed, 
stamped, pressed powder, plated, and 

painted wiring. Biggest advantages of 

printed wiring techniques are savings 

in labor and improved uniformity. 

Several companies already incor- 

porate printed wiring in their radio 
and TV receiver production, and field 
reports appear to indicate greatly in- 

creased reliability as a result. Needless 

to say, labor savings are appreciable, 

and the uniformity of the end product 

is greatly improved. Servicing and cir- 

cuits does not appear to pose any in- 

surmountable problems. Techniques 

have already been described (“Servic- 

ing Printed Wiring in TV Receivers,” 

Dec. '54) for repairing circuits of this 

general type, and more such informa- 

tion will be published as their use be- 

comes more widespread. Transistor 

circuitry will also come in for its share 

of editorial treatment 

The prineiples outlined in “Project 

Tinkertoy,” announced by the Nation- 

al Bureau of Standards some time ago, 

are under active investigation by at 

least three companies and one com- 

pany is manufacturing military equip- 

ment using these techniques. Basic 

principles consist of “printing’’ com- 

ponents such as resistors and capaci- 

tors on small ceramic wafers and then 

assembling the desired number and 

variety of wafers into a “module” 

which makes up a simple stage of the 

equipment such as a complete if. or 

audio stage. All operations are almost 

completely automatic and noncritical 

materials are used. A 100% electrical 

inspection of individual wafers and 

completed modules is possible, elimi- 

nating the reject problem in completed 

equipment. One company has adapted 

a television receiver to so-called “mod- 

ular design,” using 17 modules. Total 

cost of these modules to the TV re- 

ceiver manufacturer does not exceed 

the present cost of the individual com- 

ponents and assembly time is reduced 
enormously. Servicing is simplified to 

the point of removing a complete mod- 

ule which may be defective and in- 

stalling a new one. Reliability is also 

greatly improved 

Another startling thought is the pos- 

sibility that a printed circuit transis- 

tor saay be developed in the near 

future. Such a development, along 

with. eae or a combination of the tech- 

niques described, could completely 

revolutionize electronic construction 

techniques. It is even conceivable that 

on smaller equipment, such as table 

model radios, the line cord will be 

eliminated and a built-in battery, eas- 

ily replaced, used to provide power for 

several years of norma! operation. This 

technique might even be applied to 

“picture on the wall’ television sets, 

which will be with us shortly if pres- 

ent indications are not misleading 

We will keep our readers informed 

of these new developments as rapidly 

as information becomes available so 

that you too will have an exceptionally 

good idea of “the shape of things to 

eS. of ae 6 ea oo oe 
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1955 ALLIED 
308-PAGE CATALOG 

the only COMPLETE catalog 
for everything in TV, Radio 
and Industrial Electronics 

World Congest: Stoeke 
e All TV and Radio Parts 

e All Electron Tube Types 

@ Test and Lab Instruments 

@ High Fidelity Equipment 

e Custom TV Chassis 

e AM, FM Receiving Equipmen 

@ Recorders and Suppliers 

e P.A. Systems, Accessories 

e Amateur Station Gear 

@ Builders’ Kits, Supplies 

@ Equipment for Industry 

ultra-modern facilities for the 

SEND FOR THE LEADING 

ELECTRONIC SUPPLY GUIDE 

EASY-PAY TERMS HI-Fi SPECIALISTS 
ALLIEL ; ke with 1 ' 

t Play ahs ad - hes} Hieh Fid 

April, 1955 

tverythiag '* Redic, Telewsse* & tadustrist 

SEND FOR IT TODAY! 

Get ALLIED’s 1955 Catalog 10S pages 

pac ked 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 moat comple le stocks 

of quality equipment. ALLIED gives you every 

buying advantage: fastest shipment expert 

personal help, lowest prices, assured 

satisfaction. Get the big 1955 aALuigep Catalog 

Keep it handy. Send for your FREE copy today 

IT’S VALUE PACKED...SAVE ON 

EVERYTHING IN ELECTRONICS 

ALLIED RADIO 
world's largest Electronic Supply House 

ALLIED RADIO CORP., Dept. 1-0-5 

100 N. Western Ave., Chicago 80, Illinois 

[ ] Send FREE 308 Page 1955 ALLIED ¢ atalog 

Name 

Addre ta! 

City Zone State 



PICKERING models 2 far 

The Most Near " YAU) 
Gyfeet Hone aaa 

bor Produced . . they are sold separately for all standard arms or 

mounted back-to-back to make up the famous 

PICKERING 260 TURNOVER PICKUP. 

The 220 and 240 are engineered to 

maximize performance. By comparison they 

are without equal... 

The @@O and 2EAO are 

MODEL 240—for 331% Lighter— 5 YY grams 

ond 456 records 

diamond stylus only Smaiier—*, by % by % inches 

The @2ZO and B&O have 
Highest Output—30 millivoits/10cm/sec. 

More Compliance with Less Tracking Force 

Lower Overall Distortion 

Less Moving Mass 

Wider Frequency Response 

Mu-Metal Shielding for Less Hum 

MODEL 220—for 78 rpm records 
dicmend or sapphire stylus 

MODEL 260—turnover 

cola for 78 of 334 
ond 45 rpm records 
es eo end 240 

to-bock) 

These characteristics have real meaning to those who understand that 

maximum performance depends upon components which meet professional 

standards. If you want the best that high fidelity can offer, ask your dealer 

to demonstrate the 220, 240 and 260 Pickering cartridges . . 

The Most Mealy Sirfect Dhono TS ickiyjos Lear Lrodtuced 

Cn PICKERING and company incorporated « Oceanside, L.I., New York 

PICKERING COMPONENTS ARE PROFESSIONAL QUALITY 

“Gor those who can lhe difference 

+ » Demenstroted end sold by feeding Redio Parts Distributors everywhere. For the one nearest you ond for detailed literature; write Dept. C-7 
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Besistor-Analyzer § other 
prem Pyramid 

ei xr Checker § first 
” 

¢ 

eZ 

je This fine double duty instrument pro- 

Wides you not only with the complete 

setup for checking and analyzing ali 

types of capacitors and resistors, but 

also the ‘Quick Check"’ feature en- 

ables you to test capacitors while 

they are wired in a set. 

With the Pyramid analyzer there is no 

need to remove capacitors from the 

circuit to determine if they are open, 

shorted or intermittent. 

This new development that saves 

time in servicing and production test- 

ing serves the function that required 

Model CRA-1 *82* two instruments previously, actually 

user net price costs less than the older type analyzer 

plus a separate “quick'’ capacitor 

checker. 

PYRAMID ELECTRIC CO. 

1445 Hudson Blivd., North Bergen, N.d. 

> ~ PYRAMID 



You can put top quality in more TV sockets, 

X-RAYS PROVE 
# STRONGER TUBE CONSTRUCTION 

NEW SERVICE-DESIGNED 
6BG6-GA 

NEW SERVICE-DESIGNED 
6CD6-GA AND 25CD6-GB 

| | | @ X-ray pictures at left explain why 
the new tube is stronger through- 
out, also more compact. (Note t 
new straight-side buib is “necked 

© Prototypes gave arc-over trouble, 

OLD 68G6-G NEW 6BG6-GA 

Now 14 G-E 

BUILT, 

NEW 183-GT 

NEW 5U4-GA 

NEW 5Y3-GT 

down” at bottom to take the same 
diameter base as prototype, so the 
same ring-clamps can used 
when installing.) 

Tube performance is much im- 
proved. Internal structure and 
micas have been redesigned to cut 
down inter-electrode leakage, re- 
ducing the chance of horizontal 
TV-picture shrinkage. The new 
beam shields, which mask off stray 
electron bombardment, further in- 
crease operating stability. 

And every 6BG6-GA is high-volt- 
age seasoned—is pulse-treated at 
absolute max voltage ratings, 
among other checks! 

causing horizontal TV -picture streaking. 
In the new sweep tubes, brand-new mica 
design corrects this fault. 

Also, ee area has been increased for 
greater dissipation. Ratings are higher: 

6CD6-GA and 
PROTOTYPES  25CD6-08 

Plate positive-pulse 
voltage 6600 v 7000 v 

Plate dissipation 15 w 20 w 

New tubes are high-voltage seasoned. 
Every 6CD6-GA and 25CD6-GB gets an 
arc-over test at absolute max ratings! 

More compact and sturdier than proto- 
types, with same base diameter. All of 
the new construction features shown in 
the X-ray picture of the 6BG6-GA, apply 
also to Types 6CD6-GA and 25CD6-GB. 

SERVICE-DESIGNED TUBES... SPECIALLY DEVELOPED, 

AND TESTED TO OUT-PERFORM AND OUTLAST 

THE TYPES THEY REPLACE! 

NEW 6AX4-GT 

NEW 6AV5-GA 

NEW 6BX7-GT 

NEW 68G6-GA NEW 6CD6-GA 

NEW 6B8Q6-GA NEW 6J6 

NEW 6SN7-GTB 
NEW 12SN7-GTA 
NEW 258Q6-GA 
NEW 25CD6-GB 

SEE YOUR G-E DISTRIBUTOR FOR NATIONALLY-ADVERHSED. G-E SERVICE-DESIGNED TUBES! 



SERVICE-DESIGNED TUBES! 
build more customer goodwill, than ever before! 

NEW SERVICE-DESIGNED 
656 6SN7-GT5 

K-RAYS SHOW WHY 
TUBE LIFE IS INCREASED 

NEW SERVICE-DESIGNED 
6AV5-GA 

iif 
£ 
; 

: 

rr 

= 3 

wa 

hon 

* 

s 
X 

| 

1 

5 

—_ 

@ The prototype 6AV5-GT had a 
tendency to run hot, which short- 
ened tube life. X-ray pictures at 
right show important improve- 
ments in G.E.'s new 6GAV5-GA that 
add up to more hours of service. 

The new tube operates safely at 

@6%... wine gee Microphonics 
are cut "way down! The prototype, 
in many head-end TV circuits, was sub- 
ject to microphonic disturbance when 
jarred or shaken. This caused picture 
jitter ... in some sets, audio noise. 

Redesigned tube elements and struc- 

OLD 6AV5-GT NEW 6AV5-GA 

». New t b is muct 
ture now give servicemen a whole new 
deal on this much-used type. With Service- 
Designed 6)6's, technicians can satisfy 
their most critical customers. 

@ 6SN7-GTB .. . Shows that G-E design 
improvement is a never-ending process! 
A brand-new model of the popular 6SN7- 
GTA, with all the latter's superior per- 
formance... plus a 600-ma heater with 
“series-string” warm-up time. 
Completely interchangeable with the 

6SN7-GTA. Also, because of its “series- 
string” heater, a tube that’s universally 
adaptable for servicing old or new sets. 

G-E Service-DesiGNED TUBES cost no more than 

others .. . yet give far superior service. Fully inter- 

high temperatures, withstands 
high pulse plate voltages, and is 
sturdy in construction. All these 
advantages are integral in the 
6AV5-GA's new design. 

Also—like other Service-De- 
signed Tubes—the 6AV5-GA is 
high-voltage seasoned. Every tube 
is pulse-tested at absolute max 
voltage ratings. 

Your can count on 6AV5-GA 
dependability and long life! Install 
this tube to improve still further 
your standing with your customers! 
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shields 

all television chassis, regardless of the make. 

Now 14 types are available, covering a wide range 
changeable with prototypes, they perform better, 

and tube life is longer. You gain when you install 

them, because they enhance your reputation as a 

TV service technician. 

You save in fewer customer call-backs—in re- 

duced wube inventory needs, due to the fact that G-E 

SERVICE-DESIGNED TUBES give top performance in 

of sockets. G-E Sernvice-DesiGNED TUBES—a popular 

success from the start—are nationally advertised. 

TV owners know about them, ask for them. Profit 

by selling and installing these proved high-quality 

tubes, obtainable only from your G-E tube distribu- 

tor! Tube Department, General Electric Company, 

Schenectady 5, New York. 
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The first and only full ijine 

of conical antennas completely 

“Saper- 

No hardware, 

no tools, no tightening — 

Pops open, 
ready for the mast! 

as 
ors a ye 

Director bracket. Brecket of X-type reflector. 

ae MAVERICK 340" 

Features 

—<"NOTHHLOK aoe 
Clamp Plate 

Elements can’t turn 

or twist loose! 
NON-ASSEMBLED * 

This quality line .cafries the lowest 
This exclusive feature, 

until now, has been price-tags ever seen on conical antennas! 
available only in much 
higher-priced models. e Installs in a matter of minutes. © Most popular conical arrangements. 

¢ Finest materials; durable, rugged construction. 

“Extra Preassembly Featuret 

© CHANNEL MASTER CORP,_S,cnghpedes wih sgith “ a smbled BT toc 
FLLENVILLE, WW. Y. snap-open installotion. 

WORLD'S LARGEST MANUFACTURER OF TELEVISION ANTENNAS Write for complete technical MMerature Copyright 1955, Chenns! Mester Corp 
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AMAZING PHILCO 
SUPER-ALUMINIZED 

AIOE <A SE a 

SUPER 

ALUMINIZED SCREEN 

PRECISION FOCUS 

ELECTRON GUN 

PRE-SELECTED FOR 

HIGHEST PERFORMANCE. 

PHILCO 

StarBright 20/20) mark... it's your 
guarentee of Philco Quality! 

These top features assure Philco StarBright dealers of top sales... 

top profits in picture tube replacements. They mean sharpness, clarity, 

detail and over-all performance that give “You are There’’ realism. 

Right in your neighborhood there are hundreds of TV set owners 

who want the new, fresh, vital picture that only a Philco StarBright 

20/20 can provide. Now is the time to sell them .. . and the Philco 

ws* StarBright 20/20 can be installed in practically any make TV. 

eg Puce TUBES "— Your customers want a quality picture—they know Philco— 

imProvetne = * 

singe so y gren e started sales and profits rolling your way. Call your Philco Distributor 

famous for quality the world over. Put the two together and you've 

* RADIO RECHIVER * + today for complete details on this money making program. 
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Backed by Powerful Profit Producing Promotion (pj. ueen 

Eye-catching, colorful store and direct mail pieces bring home 6a : 

the advantages of Philco StarBright 20/20—fast—for quick con- ~y 

sumer action. Put this material to work for you. 

Leen comer 56 NEW 1955 PHILCO 
SHARE“PROFIT 

OPPORTUNITY! 
Service Dealers everywhere are going to make more money with 

Philco this year. Bonus dollars and profits are yours with no 

additional effort through one of Philco’s greatest promotions. 

Call your Philco Distributor at once for complete details. 4, fornees fe 
iJ : 

QUALITY ; PHILCO CORPORATION 
ACCESSORY DIVISION 
“A” AND ALLEGHENY AVE,, PHILA. 34, PA. 



Buy PEERLESS 
and KNOW 

you're right! 

uR RELY On YO 

PEERLESS CATALOG 

* Presenting latest information on the Radio Industry. 

By RADIO & TELEVISION NEWS’ 
WASHINGTON EDITOR 

BROADCASTING AND THE COM.- 
MUNICATIONS ACT, needled for 

years by investigating committees, but 

never seriously affected by the probes, 
received its most serious jolt, a few 

weeks ago, when Senator Warren G. 

Magnuson, chairman of the tough Sen- 

ate Interstate and Foreign Commerce 

Committee, released the scorching 

Plotkin memo, which broadly indicted 

not only industry, but government 
agencies for a lack of initiative and 
progressive thinking. The report de- 

clared quite bluntly that neither the 
broadcast operator nor the manufac- 

turer appeared to be willing to pro- 
mote the high bands, and many of the 
key telecasters had stymied action on 

modifications of the act; moves which 

have made it impossible to keep pace 

with economic and scientific changes, 

and other provocative problems 

The Senator found the report so im- 

pressive that he ordered copies sent to 

the Commission and the Department 

of Justice for immediate action. The 

FCC was asked to set up a continuing 

investigation of the recommendations 

proffered, issue interim reports at 60- 
day intervals and then submit a final 

paper within six months. The author 

of the 1934 act, former Senator Clar- 

ence C. Dill, who incidentally was co- 

author of the 1927 measure which 

created the old Federal Radio Com- 

mission, was called in on the scene to 

study the blistering essay of Plotkin, 

and offer his suggestions on any legis- 

lative changes that would be appro- 
priate now. 

The rampaging broadside, prepared 

by Harry M. Plotkin, a former FCC 

legal light, scored the networks for 

their dominating control. NBC and 

CBS were accused of holding the reins; 

a situation which has been of concern 

to the Congress and the Commission 

for nearly a score of years. 

Commenting on the problems of ex- 

clusivity and network affiliation, Plot- 

kin said that the public has a legiti- 
mate interest In the manner by which 

affiliations are granted. In the first 

place, he added, a network tie is a 

. “most valuable asset for all tele- 

vision stations and is the difference 

between success and failure for many 
stations.” 

Reviewing the u.h-f. situation, Plot- 

kin said that the high-band stations 

have had... “great difficulty in se- 

curing network service and unless they 

are able to secure such service on a 

fairly extensive scale, successful u.h_f. 

operation is very difficult, and there is 

a good prospect that a large part of 

the radio spectrum will go unused.” 

Analyzing the duplication of pro- 

grams, a touchy subject among net- 

works, the former government attorney 

said that the networks should be... 
“required to publish and file with the 
Commission the standards they pur- 

port to follow in determining what is 

excessive duplication in the awarding 

of affiliations.” Plotkin felt that the 
FCC should approve, disapprove, or 

modify the standards. In his opinion 

any station complying with ‘he pub- 
lished standards would be entitled to 
an affiliation on a non-discriminatory 

basis, as far as compensation and other 

terms of the affiliation are concerned. 

He believed, too, that a procedure 
should be set up enabling other than 

affiliates in a network to carry pro- 
grams that were not being used by the 

network stations. 

Discussing intermixture of high- and 

low-band stations, and equalizing of 

suci, stations in an area, Plotkin said 

that the... “Commission should un- 

dertake to enumerate those markets 

in the United States with fewer than 

four facilities of relatively equal de- 
sirability, whose availability are im- 

portant for network operation. . At 

the present time, a u.h.f. facility in an 

intermixed market would obviously 

not be included as one of the four. 

But, if and when conversion should 
reach a high enough point (85 or 90 
per-cent), u.h.f. stations in such com- 

munities could then be included.” 
In a roaring dissent on the Plotkin 

statement, CBS’ prexy, Frank Stan- 

ton, said that his company believes 

that many of the proposals, insofar as 

they concern network television, are 
* mistaken, impractical and un- 

wise.” Adoption of such proposals, he 

said, would gravely cripple the net- 

works and the public’s investment of 

. $13.5 billion in receivers would 

be substantially depreciated.” 
Continuing his biting criticism of 

the memo, Stanton said that the pro- 
posals betray a “complete lack 

of understanding of the complex busi- 
ness of television networking.” 

The failure to test theories against 

facts, he added, “has resulted in un- 
realistic and extreme proposals.” 

According to the network president, 

RADIO & TELEVISION NEWS 



For dependable output 

from TV power supplies 

... USE RCA TUBES 

with built-in quality ! 
To meet the ever-increasing demand for higher 

currents in the low-voltage supplies of modern 

TV receivers, RCA is making available the new, 

outstanding 5U4-GB. This tube is a heavy-duty 

version of the top-quality RCA 5U4-G which is 

highly recommended for applications where the 

increased ratings of the 5U4-GB are not re- 

quired, The 5U4-GB features more plate area 

for better heat conduction, increased plate 

thickness for more uniform heat dissipation 

and new button stem construction to reduce 

leakage and electrolysis. Result—a reserve oper- 

ating capability which assures you top perform. 

ince in high-current TV power supplies. 

Here's another example of how 

RCA safeguards your servicing 

profits by “building-in™ extra 

quality where you need it! 

a SUPPLY 

RADIO CORPORATION of AMERICA 
ELECTRON TUBES HARRISON, N.S. 

Your First Choice for TV circuits. . . de pendable RCA Tubes 

April, 1955 19 



TO INTRODUCE YOU TO AN EXCITING MUSICAL EXPERIENCE, YOU'RE INVITED TO ACCEPT 

102 ous, 
Not $1 each— ut $1 FOR ALL TEN: 

NO STRINGS © 
ATTACHED! > 

NO OBLIGATION! 
Even if you never buy 
another record from us 
~—now or later—you can 
now obtain all the ad- 
vantages of a Trial Mem- 
bership in The Jazztone 
Society 

5G. ase wy 
Wat ay 

FEATURING TH A TREASURY OF JAZZ PERFORMANCES, 
WHO'S WHO" IN JAZZ: ENCOMPASSING EVERY JAZZ ERA— 
COLEMAN HAWKINS Featuring such classics as Jelly Roll Blues, 

Honeysuckle Rose, Basin Street Blues, 

KiNG OF THE TENOR bax Moon Burns, Relaxin’ at Camarillo, etc. 

N° you can begin to build that library of the im 
T erishable ‘all-time gereats'’ of jazz—through the 

Art atum JAZZTONE SOCIETY's amazing introductory offer: 

Genus OF THE KEYBOARD 10 superb jazz classics——nor $1 each, bat all ten for 
—_—— only $1/ These recordings feature al/ the fine jazz musi- 

Lat r cians you see listed above a veritable ‘‘who's who’ of 

4 —_, from Sidney Becher to the dazzling trumpet of 
' » - ! “Teed GORY OF SIRULAND’ AND Wis Gurtas Jizzy Gillespie! Every era, every style; virtually the 

entite history of jazz can be traced in these selections, 

SIDNEY BECHET The Finest in Jazz Recordings — Yours 
at More Than 40% Off the Usual Cost! 

MEW ORLEANS GREATEST SOPRANO Sax Here is why we make this amazing offer: only by 
— he aring these aren pe Society recordings can you appre- 

ciate their technical and artistic excellence, their amaz- 
Erroll Garner ing fidelicy The famous Concert Hall Society gold- 

WORLD'S MOST POPULAR JAZZ PAnNST sputtered master process, employed in these recordings, 
assures you of the finest high-hdelicty reproduction 

DIZZY GILLESPIE {ization to buy any, other JAZZTONE SOCIETY obligation to buy any 

OArtLING “SOP TeuMeET recordinges—now or ever! You do have the right, how- 

ever, to try any of the Society's selections, AFTER 

TERRY WILSON receiving an advance description. You are not obligated 

OSAN OF “Swine” PlafusTS to keep those you select even alter you've listened to 
them! You pay only for those that you want to keep 
at the special Member's low price of just $2.75, plus a 

PEE WEE RUSSELL small med and excise tax fee, for each 12-inch 
TE CLARINET iN CHCAGO STYLE long-playing dis ! Each one averaging nearly an hour's 

playing time! A saving of over 40% off their uiua 

JACK 
retail price of $4.98! 

“owsnstanecsen |[ ours FREE Offer Limited — 
meee ey: —_- 4 Rush Coupon NOW! 

Charlie Parker Here's your chance to be 
THE FABULOUS “BIRD” OF ALTO bax first to own these 10 wonder- 

o 
ANO INCLUDING: Rex Stewart, Red Norvo POR TUST $11 Boom feo 
Albert Nicholas, Flip Phillip Billy Taylor b ; eh pee 
Milt Hinton, Sonny Berman iT Harris, Serge never Buy anotber recora from 
Chalof, Ralph Burns, Chuck Wayne, Artic the Jazztone Society! If not 
Bernstein, Don Lamond, Fernando Arbelo delighted your $1 will be re- 
Hhuek Clayton, Bid Yatlett Siam Stewart funded. of 
Wardell Gray, Howard MeGhee, Dodo Marma- — ~ Rag oe w may 
rosa, Barney Kessell, Jo Jones, Bobby Hackett, : Peewee ay 
Bud Preeman. George Wettling, etc., ete time, so mail coupon with 

dollar NOW! 

ALL 10 FOR $1.00—MAIL COUPON NOW! 
The Jazztone Society, Dept. RT-4, 43 West 61st Street, New York 23, N. Y. 

eocccrcorrr ranean eee 

| I am enclosing $1.00 as complete payment Im the future, for each selection I decide to keep— | 
please send me | peneete the ten high-fidelity I will pay the special low member's price of just 

] long -playing time great’’ jazr classics $2.75 plus few cents shipping and excise tax fee | 
PLUS « free copy of “An Introduction to @ saving of over 40°. off their usual retail price 

i] Jazs."" Also reserve @ Trial Membership it 1 
my name 

! I am not obligated to ow any other record- Name j 
ings from the Societ am to receive an 

! advance description of future monthiy selec- (please PRINT) I 
tions. | may try any of these—free of charge 

i without paying # penny in advance, I may Address 1 
reject any recording, before or after I receive 

! it. And ! may cancel my Trial Membership 1 
at any time City Zone State 

Se es eee | 
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the report attempts ... “to resusci- 
tate concepts and approaches, which 

during the last decade have been spe- 
cifically and uniformly repudiated by 

the Congress and the FCC.” 

“Television networking,” the broad- 

cast head stressed, “is precisely the 

kind of business where blind and un- 

realistic tampering with some of the 

parts can destroy the whole It is, 

therefore, of the utmost importance 

that those, who would consider re- 

strictions on network broadcast op- 

erations, should be fully informed as 

to the workings of the industry and 

come to understand how it has been 

able to provide the American public 

with the best radio and television serv- 

ice in the world.” 

Urging that they be heard, if the 
proposals are to be considered by the 

Senate Committee or the Commis- 

sion, Stanton said that he asks this 

right not only for his company, but 

for the public, whose stake is even 

larger. Noting that there are a num- 

ber of ways in which the public’s in- 
vestment can be depreciated, the net- 

work official said that... “in the 

recommendations of the Plotkin mem- 
orandum, one such road is clearly 

blueprinted.” 

AT AN UNUSUAL TV TUBE DEMON. 
STRATION, under the jurisdiction of 

the Navy, a multi-color radar was 

shown, under actual operating condi- 

tions at the National Airport, in Wash- 

ington. 

The showing marked the first time 

that it has been possible for different 

types of radar information, namely, 

stationary and moving or friendly and 

enemy, to be displayed simultaneously 

in more than one color on a single 

radar indicator. 

The heart of the new device is a 

single electron-gun color picture tube, 

the “Chromatron,” which was invented 

by Dr. Ernest O. Lawrence. The tube, 

although redesigned for the radar unit, 
was said to be similar basically to the 

color picture designed for TV. 

Previously, it was said, radar opera- 

tors have had to rely on a single color 

for the interpretation of all data on 

the screen. Now, with the help of more 

than one color appearing simultane- 

ously on the same radar screen, it be- 

comes possible to distinguish between 

incoming signals faster, with greater 

facility and for a longer period of time, 

without too much concentration 

The tactical applications of color 

radar, it was noted, are under further 

development by several branches of 

the armed forces. 

ON THE EAST SLOPE of the Front 
Range of the Rocky Mountains, near 

Colorado Springs, Colorado, lies Chey- 

enne Mountain, a towering sheet of 

rock, that government experts, from 

the Bureau of Standards, found to be 

ideal for the evaluation of v.hf. and 

u.h.f. propagation for assorted serv- 

ices; particularly for air-ground com- 

munications. 

(Continued on page 98) 
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ster 1 
Model 105 Package of 
Georgian Driver Components 

This gives the music lover the driving com 
ponents to start a Georgian 4-way system 
Can readily be used for converting existing 
Klipsch type speaker systems to a Georgian 
4-way. includes E-V 15WK LF Driver, 848HF 
Coaxial Mid-Range Unit, 135 VHF Driver, 
X336 Crossover Network, AT37 Level Con 
trois and 8574 Cable Harness. Also includes 
complete instructions for constructing ‘'K 
bass section and outer furniture housing 
for Georgian. 

List, $342.00. Audiophile Net, $205.20 

the finest tu igh Fidelity! 

Complete Away Speaker System 
FOR LESS THAN ‘300 

*See Model 105-106 below 

ster 2 
Model 106 Klipsch “K" Type 
Basic Low-Frequency Driver 
Horn 
Add this corner folded horn with back de- 
flecting board and corner spacer for bass 

section to augment bass reproduction. De 
signed for E-V I5WK 15” low-frequency 

driver unit. Painted with flat matte biack 

prime coat, in order not to show through 

grille cloth. Can be painted by user in 
other colors, but will not take furniture 
finish. Size: 382” high x 32%" wide x 
22%" deep 

List, $150.00. Audiophile Net, $90.00 

‘steps 1 ana 2 
Model 105-106 Complete 4-way Reproducer 
Kit—Ready to Assemble and Operate 

Consists of all parts of the Georgian system except the 
outer decorative housing. includes Model 105 Driver 
Components and Model 106 ‘'K" type corner folded horn 

idea! for building in. Also used as utility high fidelity 
monitoring speaker system for commercial purposes and 

for sound reinforcement in auditoriums. Plans supplied 
for home construction of outer decorative turniture 

housing. Can be assembied easily, quickly with ordinary 

tools. No cutting or fitting required 

List, $492.00. Audiophile Net, $295.20 

Now Get GEORGIAN 4-Way Performance ...Economically...Step-By-Step 

Now for the first time by easy stages, 

the quality-minded, budget-limited hi-fi 

enthusiast can own and enjoy the thrill- 

ing 4-way performance of the magnifi- 
cent E-V GEORGIAN loudspeaker sys- 
tem! Think of it! For only $295.20 

Audiophile Net, you have the complete 
GEORGIAN 4-WaAyY System, less the 
outer decorative cabinet which you can 
add at any time! 

Write for Bulletin No. 199 

Licensed under 
Kiipsch Patents 
No. 2310243 and 
Ne. 2373682 

April, 1955 

STEP 3 Model 107 Georgian Outer 
Decorative Furniture 
Housing Only—in lustrous 
hand-rubbed finish 

Mahogany. List, $333.00. Audiophile Net, $199.80 
Blonde. List, $366.33. Audiophile Wet, $219.60 

Model 109 Georgian Cabinet Combi- 
nation Consists of Models 106 and 107. 

Mahogany. List, $483.00. Audiophile Net, $289.80 
Blonde. List, 

SlechoVorce 
ELECTRO-VOICE, INC. * BUCHANAN, MICHIGAN 

516.33. Audiophile Wet, $309.80 



SPECIAL PACKAGE DEAL NO. 1 

CRYSTAL PACKAGE SALE! "™ 

SPECIAL PACKAGE DEAL NO. 2 

ne Govt. Surplus Crystals! 
Same day shipment! 
Assorted frequencies! 

WARRANTY! All crystals in Special Packages Number 1, 2, SPECIAL PAC GE DEAL NO. 2 ' 
3 and 4 are GEN Prrf 4 overnment surplus crystals manu- Guaranteed to oscillate! Consists of 5 choice crystals: 
factured by NATIONALLY. KNOWN gompenton ouch as Biiley, 1-ZENITH MODEL DC-13-A 1,000 KC ae. 6 BEALSS. 30.000 Ke Res, Veluo.01.20 
Piazza, Monitor, J Meck, Cecor, crvys- CRYST \L Built-in . Vv automatic ; ae PT-243 as Ke sa vanes yo 

TALS, INC. GUARANTEES YouR SATISFACTION. ‘on your ee ee ee ee |. tee Eee We, Bes, tome Hed 
MONEY BACK IN FULL! Total regular value $13.91. POSTPAIDI 

e Satisfaction guaranteed! 

SPECIAL PACKAGE DEAL NO. 3 

36 FT-241 LOW FREQUENCY CRYSTALS! 

CRYSTALS! 

SPECIAL PACKAGE DEAL NO. | CONSISTS OF: 

OQ ez 100 
FOR SINGLE/ 

Frequency range from 370.370 Ke. to 435.185 
Ke. in steps of every 1.852 Ke. approxi- 
mately. Channels: 0 to 35. 

SPECIAL $3. 9 SIDE BAND POSTPAID 
Satisfaction guaranteed’ 

80......PT-243 10......PT-171 10,.....DC-34-35 
MIXED FREQUENCIES! SHIPPING TERMS: Same day ship- 
At least 20 HAM BAND ment! Shipping wt.: 5% lhe. Check 
frequencies! For opera- postal zone and ADD SUFFICIENT 
tion on 160, 80, 40, 20, POSTAGE to cover cost of mailing. 
10, 6 apd 2 meters on 

either FUNDAMENTAL SPECIAL $9 
or HARMONIC frequen- PACKAGE » 
cles DEAL NO. 1 Regular value $67.00! 

INDIVIDUAL CRYSTALS! 

THE BIGGEST CRYSTAL BARGAIN EVER OFFERED! 
| Special Package No. |. 
| Special Package No. 2. Reg. value 6.95 

PACKAGE 
DEAL NO. 3 Regular value 

SPECIAL PACKAGE DEAL NO. 4 
CONSISTS OF: 

1 Special Package No. 3. Reg. value » % 
Total value $22.85 

SPECIAL PRICEFOR $ 
ALL 3 PACKAGES...... 19.95 

Reg. value $9.9 

POSTPAID! 

Satisfaction guaranteed 

Guaranteed to oscillate! 

Your choice of frequencies! 

ALL CRYSTALS TESTED FOR ACTIVITY! 
1-DAY SERVICE FOR EVERYTHING IN STOCK! 

NOVICE Ft-243 FUNDAMENTAL 
FREQUENCIES 

BAND or more. Ea. 99¢ 
Se on pc cctnbessbececcccc oQeee 

YOUR CHOICE OF FREQUENCIES! 

80 METERS — 270!: 3702. 3703 through 3748 
in steps of | KC. 

40 METERS = 7!767!77. 7178 through 7198 
in steps of | KC. 

e@eeeeeeeeeeeeeeeeeeeeeeeveeeeeeeeeeee 

DOUBLING TO 3588, 3589, 3590 through 3599 
40 METERS in steps of | KC. 

bow Frequency Crystals 79¢ ~ 0 nore Rach 

Lots of 5 oF more Kach B9c 

ludividuall Rach 99 

Le] 442 4% 400 ay) ane 45g “) ane an are a? 
4% au 4) #51 a4 “) “61 ee don 4n 475 479 
“4 aay 448 452 ass ase 46) te) ae an) an 480 

81.05 Ke Octal tube type Used in 2670 m oe 
Sch 584 & SPM $3.99 27.48 he type 7 bed 

200 KC. FT-a4i ChasU 1.08 2758 KC vt nas hed 
we Ke Type DC-15 im cetal tube o798 Ke Mc? i) 

base type holder i. 280i KC. DC-S4 oe 
7.8 hk Ne 68542. U-ned in 2007 KC. DOC-S4 oe 

8 | 9 os 2051 Ke Do-a4 se 
wo KO. FT-O4t 1.08 g075 Ké pDec-34 ee 

m0 KE Type 1O-@, in cotal tube 2077 Kt im a4 ee 

base type holder a6 2080 KC be-o4 oe 
own he ' aa 10) Ke FT-245 ee 
00 KO. DO-G4 1021 KC. DO-34 ee 

8110 RO. DO-ba 929 KC. DO-S4 id 
2126 KO. DOD 1049 KC. DO-34 Led 
2142 RO. ita 9059 KC. DO-S4 se 
2166 KO. bO-b4 1055 KC. DC-54 se 
S174 Re. ina 1088 AC. FT-248 ee 
2162 KC. DO-S4 1009 KOC. DO-34 9° 
3183 Cc. PT-248 1003 KC. FT-245 ee 
220 ©. DO-b4 1008 KC. FT-249 2.00 
2500 KC. FT-245 00 Ke rT.245 °° 
8550 Kc. DO Ge D129 KC. DO-34 Led 
567 KC. DO-S4 8125 KC. DO-o4 oe 
e208 RC DeO-34 ime KC. PT.249 6° 

9632 KC. FT. 245 1109 KO. DO-34 
oa57 RE mh. 34 ties Ke rT.245 oe 
2697 RC. FT 2498 108 KC. FT-.245 ” 
2058 ( pe 4 4205 KC. FT-249 °° 
aan CC T2458 5000 KC. FT.245 se 
9670 rT-249 10.000 KC. Type SHS Biiley, in 
and . PP-240 CR-1 holder 1.08 

U.S. CRYSTALS, 

SINGLE SIDE BAND—FT-241-A 

(nN SN EM 
MISCELLANEOUS & SHIP BAND eter ae 

INC. 

Same day shipment! 

NUMBERS LISTED ARE FUNDAMENTAL 

FREQUENCIES IN KILOCYCLES 

FT-243 : = @9c 
Lote of 10 or more. Ea 

Lots of or more. Ea 

Individually. Ea 

1110 «©2520 2905 «432740 46% 5782 56 6340 7073 3 7520 7773.3 8016.7 8260 3508 3 
1129 2525 2910 3200 4710 S800 866350 7075 7525 7775 = 8020 6266 7 8510 
1150 2530 «42915 3310 47% $806 7 6362 7100 5 7780=—s 802% e270 «685167 
1195) «62535 «62920 «63320 4780 $820 63723 3 71066 7533.3 7783 3 8030 8273 3 8520 
1525 «2545 «2925 «4334 478 $825 6375 7125 1540 779 8033 3 8275 8525 
1900 2550 2930 M10 4815 5840 6400 7140 7541 7 7791.7 8040 8280 85% 
1915 2557 2935 3420 4820 5850 6405 7150 7550 7800 8041 7 8283 3 8533.3 
1930 2560 «42940 «63455 4nag 6852 5 6606 6 7160 7558 3 7806 6 #8050 279” #540 
1940 «62565 «462945 «6465 484s 5860 6475 7173 3 7560 ya0e 3 8058 3 8291.7 85417 
1950 2570 2950 3500 4652 5 5873 5 6440 175 7566 7 7810 8060 8300 8550 
1965 «62575 «462955 «43510 4480 $875 6450 7200 7570 7816.7 8066 6906 6 8558 3 
215 «2 7960) «=—525 4900 Saag 6473 3 72066 75753 7820 8070 6308 3 8560 
217 «62585 «62865 S840 4930 5092 5 6475 1225 7575 7825 0073.3 #310 a566 7 
2020 7590 2975 355 44950 5900 6500 7200 7580 7830 8075 8316.7 8570 
2025 2595 a0 04980 5906 7 65066 7750 7583.3 7833.3 8080 8320 «685733 
27035 2650 2985 3700 4905 5907 5 6525 7273 3 7590 7840 9083 3 8325 9575 
7040 «2655 7600 )«=655030 5925 6540 1275 S91 7 7841.7 8090 8330 8580 
2055 2660 2995 3800 5035 5940S 6550 7300 ? 7850 «= e091 7 8333 3 8583.5 
2060 «62665 385 $950 6573 3 73066 7 6 7858.3 810 #340 8590 
2065 2675 Wi0 3940 5127 5 9955 6575 7308 3 7608 3 7860 8106 6 8341 7 85917 
2090 «62680 «61S |6(9955 $165 $973 3 6600 7316.7 7610 7866.7 8108 3 8350 8600 
7105 «462685 «69020 «63080 $180 $975 6606 6 7375 7616 7 7870 #110 8358 3 8606 6 
2125 2690 3025 3990 205 5995 6625 7333 3 7620 7873.3 81167 83960 868608 3 
7130 2695 «630300 «6885 «68285 —iéAOCi C7625 e750 812066 7 «8610 
71% «62706 — O35 0S $245 6006 6 6650 744i 7 760 7880 8125 8370 9616 7 
7140 «2710 340 «64045 $285 6025 6673.3 7350 1640 7883 3 8130 8375 8620 
27195 «62715 «©4580 $295 6040 6675 7358.3 7641 7 7890 6133 3 8380 8625 
7300 «627/20 WSO «64085 $300 6042 6700 76 7 7650 yaoi 7 #140 8383 3 8630 
2305 «2750 WSS 4110 $305 6050 6706 6 7633 3 76583 7900 81417 8390 86333 
7320 «62755 «©8045 5327.5 6073 3 6725 7373.3 7660 7906 6 8150 8391.7 8640 
750 «(2700 5 4165 $335 6075 6740 7375 7666 7 7908.3 8158.3 8400 e641 7 
27355 2765 WO 4175 $385 6100 6750 7383.3 7670 7910 8160 2406 6 8650 
7360 «62770 «6S O40 5397 5 6106 6 6773.3 7391 7 7673.3 79167 8163 4 8408 5 8658 3 
27365 «#2775 3 4215 $435 6125 6775 7400 7675 7920 166 7 8410 O60 
2370 2780 «3100 44220 «6454375 6140 6800 7406 «1680 «6(7925~—=« RIM e416 7 86667 
7375 «62786 «60 «(4285 $4ss 6142 6 74066 7683.3 7930 £173. 3 8420 8670 
7390 «627900 «61 OA 5500 6150 6815 7a08 3 7690 7933 3 8175 0425 #6733 
2415 2795 3135 4295 5545 6173.3 6825 74167 76917 7940 «4368180 68430 )=— 8675 
24% «62815 = O40 $562 5 6175 6440 7425 7700 7941.7 8183 3 8433.3 8680 
2435 2825 3145 4330 45587 5 6185 6850 7433.3 7706.6 7950 81% 440 8683 3 
2440 «2800 0 643600 «(45645 200 «468733 7440 7708 3 7958.3 8191 7 8441.7 8690 
2442 2835 3155 «4644396 «=6(5660 2066 6875 4«497641.7 7710 «497960 «68200 «68450 S887 
2450 «28 3160 «64397 5 5675 6225 6900 7450 7716.7 7966.7 8206 6 8458 3 8700 
2455 2845 3165 4445 $6875 62735 69066 74583 7720 7970 82083 460 687066 
2460 «62850 «63170 «44450 $700 6240 6925 74667 17775 7973.3 8210 466 7 8708 3 
2465 «42855 3175 490 5706.7 6250 6940 473.3 778 7975 6216 7 8470 8710 
2470 2860 3200 4495 5725 62733 6950 7475 77333 7980 «8220 «684733 87167 
2475 «2855 «68202 «64635 $780 6273 5 6973.3 7483.3 7740 7983 3 82275 8475 8720 
2400 «67870 «63205 =4580 $740 6275 6975 7491.7 7741.7 7990 8290 8480 4725 
27405 «67875 «6210 OO $750 6300 1000 7500 1750 7991.7 8233.3 8483 3 6730 
2000 «62880 «632270 «=|«4610 $760 6306 6 7006 6 75066 7758.3 8000 8240 4490 8733 3 
2495 «62885 «63225 «(64620 $773.3 6315 7025 7508.3 7760 6006 6 8241 7 8491.7 8740 
705 «62880 «63200 «(4655 $775 6325 7040 7510 7766.7 8008 3 82750 8500 87417 
2510 2895 3235 4680 5780 446335 7050 7516.7 7770 8010 8258 3 85066 8750 
7515 

ZENITH MODEL DC-18-A 1,000 KC CRYSTAL 

8 *5.95 8-pin octal base. 

° All items subject to erier sate and che of price without notice 
TERMS: mum order: $2.50 +, om orders uv Ad be accompanied by cheek, 
cash or 4.0. WITH PAYMENT In i. wo C00 ‘ostpaid shipments made in 
v.56 

Built 

ing unit 

controlled heat 

lb.) 

thermostatic 

Ea. 

automatic 

(Shipping wt. % 

possessions only. IM oRDaRine INDIVIDUAL cavetacs INCLUDE APPROK 
te * CRYSTAL ig Bs STAGE. Aliso indicate second choice frequencies wherever 
substitution may be made. Calif. buyers add sales tax 

805 SOUTH UNION AVENUE 

LOS ANGELES 17, CALIF. 
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Today, when demand for trained men is 

higher than ever before, pay is higher 

than ever before, you can train AT HOME 

in your SPARE TIME to become a Tele 

vision Technician 

PREPARE FOR A BRIGHTER FUTURE AS A TV TECHNICIAN ©; hone, 85. mA. 
You can hold down a full-time job and still train AT HOME by the same Vien Sears Sapo 
successful methods | used to help hundreds of men—many with no more Director, Pierce School 
than grammar school training—master television! of Radio & Television. 

NO EXPERIENCE NEEDED... I'LL TRAIN YOU AT HOME IN YOUR SPARE TIME 
ENOUGH EQUIPMENT TO SET UP YOUR OWN HOME LABORATORY 
As part of your training, | give you all the equipment you need to prepare 

W Telephone for BETTER PAY TV job. You build and keep a professional GIANT SCREEN 
Transmitter TV RECEIVER complete with big picture tube (designed and engineered to 

new Korean 6.1. Bill. Write discharge date on 

coupon. 
Signal Generator, Combination Voltmeter-Ammeter-Ohmmeter, (-W Telephone 
Transmitter, Public Address System, AC-DC Power Supply. Everything supplied, 

RF Signal’ including all tubes. 
Generator 

Aimest trom the " 
dinet ten eon ot roe en, ae FREE FCC COACHING COURSE 
for friends ond neighbors, Many of my students o:." you for Higher Pay! Given to all my students AT NO EXTRA COST 

My School fully approved to train veterans under Oe any size up to 21-inch) . . . also a Super-Het Radio Receiver, RF 

ceases aie.) an after TV Theory and Practice is completed. Helps you qualify for the TOP 
own profitable service business JOBS in Radio-TV that demand an FCC License! Full training and prepara- 

Rodie Receiver tion at home for your FCC License, 
My FM-TV Technicion Course con seve you months 

of training Wt you heve previous Armed Forces or MY 4 FREE AIDS SHOW YOU HOW AND WHERE TO 
ae qe = oS é ©.” GET A BETTER PAY JOB IN TELEVISION. 
of ports, plus equipment te build 816 SCREEN TY 
RECEIVER. ALL FURNISHED AT MO EXTRA Cost: = @ See for yourself how my simple, practical methods can make suc- 

Public Address CeSS OS easy for you as they have for my hundreds of graduates. 
(For men with previous redio & TV training) System 

1 troin you at home for on exciting big poy job 

a the mon behind the TV comere. Work with TV 

stars in the TV studies or “on location” of remote 

pick-ups! Avoilable if you went it . one week 

course of practical work on TV studio equipment 

ot Pierce School of Redic & TV, our owociote 

resident school in New York City Combination Voltmeter 

You get two weeks, 50 hours, of intensive Ammeter Ohmmeter 

laboratory work on modern electronic rer Mr. Lone Mell me your WOW FREE GO0K, FREE Samrit 

equipment at ovr associate school in New ; LESSON, ond FREE cids thet will thew me how | con moke 616 
York City — Pierce School of Rodic and MONEY IH TELEVISION. | onderttond | om ender ne obligation ond 

Television. And | give you this AT WO . 7 wo solesmen will colt 

EXTRA COST whotsoever, offer you finish ? (PLEASE PRINT PLAINLY) 

your home study training in the Redic- 

FM-TV Technician Course ond FM-TV Tech- 

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

without this twoweek leborotery session. It is only one of the 

mony Extros ovaileble te you from RITA if you wont it 
— Love a 

’ °° i € 1 AM INTERESTED i VETERANS! 

Lon Ung Geena | 

52 EAST 19th STREET ¢ NEW YORK 3, N. Y. epee 
Licensed by the State of New York @ Approved for Veteran Training gum a =” 

April, 1955 



... for leading TV receiver 

, manufacturers 

...for you 

At Du Mont there is only one 

Slamalard of Qual 
You take no chances with quality when whether it’s for a leading television 

you use Du Mont picture tubes. Every receiver manufacturer to be used as 

Du Mont picture tube is manufactured initial equipment, or for you to be used 

to the same exacting quality standards as a replacement. 

ADVERTISE QUALITY — 

FOR QUALITY PROFIT! 

Look for the Initial Quality 

Picture Tube tag packed 

with every Du Mont 

picture tube Use it to 

show your customers 

imITIAL that you have provided 
evanurTy 

the finest quality 

components with 

your service. 

*Trade-marks 

Allen B. Dw Mont Laboratories, Inc., Clifton, N. J. Replacement Sales, Cathode Ray Tube Division 
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ADVANCE! Raise your earning power -learn 

RADIO-TELEVISION -ELECTRONICS 
by SHOP-METHOD 
HOME TRAINING cron 

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 ive th i ; receive this 
Many National students pay for all or part of their train- Multitester 
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. 

rodyne Receiver 

LEARN BY DOING 

You receive and keep all the 
FREE! RADIO-TV BOOK modern equipment ene 
AND SAMPLE LESSON! above, incl tu 

T.R.F. Receiver Send today for valuable, professional qual- 
> National Schools’ new, -3 Muititester. No extra 

Signal Generator Audio Oscillator illustrated Book of Oppor- rges. 

tunity in Radio-Television- 

National Schools Training is All-Embracing ee eae 
National Schools prepares you for your choice of many Semple atieats a 
job opportunities. Thousands of home, portable, and auto gene ae Ee 
radios are being sold daily—more than ever before. Tele- 
vision is sweeping the coun.ry, too. Co-axial cables are 
now bringing Television to more cities, towns, and farms 
every day! National Schools’ complete training program APPROVED FOR 
qualifies you in all fields. Read this partial list of opportu- VETERANS 
nities for trained technicians: AND 

Business of Your Own « Broadcasting NON-VETERANS 
Radio Manufacturing, Sales, Service « Telecasting 

Television Manufacturing, Sales, Service Chock coupes below Courses Offered! 
Laboratories: Installation, Maintenance of Electronic Equipment 
Electrolysis, Call Systems : NATIONAL SCHOOLS 
Garages: Auto Radio Sales, Service ; TECHNICAL TRADE TRAINING SINCE 1905 
Sound Systems and Telephone Companies, Engineering Firms low Angeles California » Chicago: 399 W. Polk Biregt 

Theatre Sound Systems, Police Radio . 
And scores of other good jobs in many related fields. GET FACTS FASTEST! MAIL TO OFFICE NEAREST’ YOU! 

(mail in envelope or paste on postal card) 

TELEVISION TRAINING NATIONAL SCHOOLS, Dept, RH-45 
You get a complete ' 4000 S$. Figueroa Street or 223 West Polk Street 
series of up-to-the- Les Angeles 37, Calif. Chicago 7, ii. 

minute lessons cov- “=: o | Send rree Radio-TV Electronics book and FREE sample 

ering all phases of re- : ~ Pee 2 lesson. No obligation, no salesman will call. 

pairing, servicing and : NAME BIRTHDAY 19 
construction. The same ar ie 
lesson texts used by resi- ADDRESS 
dent students in our \— ; CITY ZONE STATE 
modern and complete Television broadcast studios, lab- C7} Check here if interested ONLY in Resident Training of Los Angeles 
oratories and classrooms! VETERANS: Give Date of Discharge 

April, 1955 
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for only *60%. 

own a turntable 

comparable 

to the finest! 

THORENS 
E-53 PA 

TRANSCRIPTION = 

- TURNTABLE 
Sprofessional gear-drive model 

° cd 

+} ; 

foes 

ynponenty 

¢ Powered Shavers 

STEWART-WARNER ELECTRIC DIVISION 

has withdrawn from the manufacture 

and sale, within the United States, of 

home radio and television receivers and 

phonographs 

According to the company, the deci- 

sion was influenced by the heavy load 

of electronic development and produc- 

tion work which has been undertaken 

for the U. S. government 

Hoffman Electronics Corp. of Los 

Angeles will assume the Stewart-War- 

ner service warranties, parts inven- 

tories, and the majority of its televi- 
sion distributors. 

. a > 

MARION PETTEGREW has been named 

general manager of the parts division 
of Sylvania Electric 

Products Ine. in 

Warren, Pa. He will 

make his headquar- 

ters in Warren and 

be in charge of the 

division's four 

plants at Warren, 

York, Pennsylvania, 

Nelsonville, Ohio, 

and in Cleveland, Ohio 

He joined the company in June, 1953 

as general manufacturing manager of 

the parts division. Until his new ap- 

pointment he had been acting general 

manager of the division 
* * - 

TRAV-LER RADIO CORPORATION has 

purchased all of the stock of HALLI- 

CRAFTERS CANADA, LTD. The plant 

will continue to distribute and manu- 

facture the Hallicrafters line of TV, 

radio, and high-fidelity phonographs in 

addition to a line which will be mar- 

keted under the Trav-Ler tradename 

. . . NORTHERN ENGINEERING LABS 

has been established in Burlington, 

Wisconsin as an affiliate of GENERAL 

CRYSTAL CO. of the same city.. 

Edward Berliant has acquired control 
of INSTRUMENTS FOR SERVICE, INC. of 

Baldwin, Long Island. The company 

manufactures a line of service test 

instruments TRANS-AMERICAN 

PRECISION INSTRUMENT CORP. of 

Flushing, N. Y. has become a division 

of STERLING PRECISION INSTRUMENT 

CORPORATION. The general office and 

manufacturing plant address of the 

new division will remain unchanged 

... All stock of VIDAIRE ELECTRON. 

ICS MANUFACTURING CORP. has been 

purchased by George Miller, president 

of the firm... DAYSTROM, INC. has 

acquired the majority stock interest in 

WESTON ELECTRICAL INSTRUMENT 

CORPORATION of Newark, N. J 
> > . 

HOWARD 5S. ORCUTT has been ap- 

pointed chief engineer of the rectifier 

division of Pyramid 
Electric Co. of 

North Bergen, N. J 

He joined the firm 

after serving Fed- 

eral Telephone 4 

Radio Co. for eleven 

years, most recently 

as senior engineer, 

rectifier depart- 

ment, components division 

that Mr. Orcutt served as 

engineer for the Consolidated Edison 

Co. of New York City 

Mr. Orcutt is a member of the AIEEE, 

the Society for Advancement of Man- 

agement, and is a licensed professional 

engineer in New York state 
* > . 

WILSON H. OELKERS has been appoint 

ed vice-president in charge of purchas- 

ing for Philco Corporation. He has 

been with the company since 1934 
CARL F. NORBERG was elected presi- 

dent of The Electric Storage Battery 

Company succeeding $. WYMAN ROLPH 

who retired after 38 years of service 

... MYER H. COGAN, founder and pres- 
ident of the Symphoni 

and Electronics 

passed away recently in his home in 

Brighton, Mass. He was 52 La- 

Pointe Electronics Inc. has named 

LAWRENCE E. KEARNEY to the post of 

sales manager. He has been with the 

company since 1950 NELLO CODA 

has been promoted to the post of chief 

engineer of the electronics division of 

Erie Resistor Corporation Auto- 

matic Manufacturing Corporation of 

Newark, N. J., has appointed KENNETH 

C. MEINKEN, JR. to the post of vice- 

president in charge of commercial 

sales. He was formerly general sales 

Prior to 

assistant 

Phonograph 

Corp of Boston 

H. WARD ZIMMER, president of Sylvania Electric Prod 
ucts Inc. and pioneer in the electrical-electronics industry 
died recently in New York City at the age of 57. He 
served his company for 36 years, having joined one of the 
firm's predecessor organizations in Emporium in 1919. Mr. 
Zimmer held various executive posts with many of Syl- 
vania’s divisions and was elected executive vice-president 
of the firm in 1950 
pany in April 1953. Mr. Zimmer, a native of Emporium, 
maintained his headquarters at the company's corporate 
offices in New York 
opment of new manufacturing techniques and processes. 

He was named president of the com 

He was widely known for his devel- 
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we ser. cxzxa NOW! 5 brilliant new 
ns to the famous HORIZON : 

~ =eeg high fidelity line! SYSTEM 

the National CATENOID 
The National Catenoid Speaker Bass response extends smoothly 
System is the first basic im- to very lowest fundamentals 

provement in loud speaker de- high frequencies are free from 
sign in more than ten years 
A true corner horn, (not a 
hack loaded or semi-horn) the 
Catenoid is the only practical 
means of reproducing the power 
and dynamic quality of rich IMPEDANCE: 8 OHMS. CA. 
bass tones PAC ITY 0 W Al rs SIZE 

The Catenoid System consists ad Bag 0%" WIDE, 
of a full catenoidal horn from ides DEEI Available = in 
the 30 cycle region to 300 cy hand-rubbed walnut or ma 

cles; a direct radiator from 300 ogany or with Formica wood 
to 6500 cycles, and a high fre- grain finishes in blonde mahog 
quency tweeter unit from 6500 any, wa'nut or natural mahog 

to beyond 17000 cycles per any to resist scratches, scuffs, 
sec ond burns or liquids, 

harshness, directional effects 

and the mid range gives a 
feeling of presence little short 
of miraculous! 

NEW NEW 
™ SPEAKER SPEAKER 

A} & 

‘ > 

ies =a 

SYSTEM SYSTEM 

6 

HORIZON Criterion, AM-FM TUNER 

FM sensitivity 5 microvolts for 20 db quiet- 

os memes FM mutamatic tuning. Full band Exclusive coffee or end table design featuring Distributed porte. Deal B-inch drivers. Equaticed 

: a oo laboratory-developed dual clusters of distributed super tweeter. Incredibly emeocth response over 
ia ports and internal vents with dual heavy-duty entire audio spectrum. Impedance 16 ohme 

sa ; drivers for exceptional peak-free base in mini Available in Formica wooed erain finishes in 

mum size. 16 ohms. Available in Formica wood hand rubbed blende, walnut or mahogany 
grain finishes blonde, natural mahogany of 
walnut 

the National FANTASIA the National WELLESLEY 

NEW f NEW 
HORIZON 20, 20.wott amplifier SPEAKER : RECOR 

Utilizes = revolutionary new “unity-coupled™ ; SYSTEM CHANGER 
output stage. Frequency response is + 1 db 20 z 
eps te 20 ke a: full rated output 

HORIZON 10, 10 watt amplifier 

Built-in preamp-control unit 3 inputs, 3 record 

equalization curves, lowdness control, separate 
bass and treble controls. “Unity Coupled” out- the National COPLEY HORIZON 100 
put stage 

4. A two-way system of moderate cost featuring Jam-proof Stall-preoef! Quiet! Iniermixes all 

heavy daty @ driver and superb high flux sine §=6records 4-pele motor, ‘tkneb control, 

P od ’ density tweeter for silky highs. New porting weighted turntable, sutematic idler disengage 
— Oc@ @ . system. Impedance 8 ohms. In Formica wood ment, shet-of end muting ewitch, aniversal 

grain finishes in blonde, walnut or mahogany spindle, rubber turntable mat, stylus pressure 

— adjustment, 2 plugin heeds. Complete with 

HORIZON 5, preamp-contro! blonde or mahogany base, G. E. cartridge, all 
cables and connect ors 

4 impute, 7 record equalization curves, loudness 
volume control, separate bass and treble controls 
Plogs inte tuner or 20-watt amplifier. 

| , * 
hunté : le ttl’ National 

For foreign sales, contact American Steel Export Products are sold on through authorised distributer 
Company, 347 Madison Avenue, New York, N. Y 

WRITE FOR COMPLETE DETAILS ON 16 SUGGESTED HIGH FIDELITY SYSTEMS TO DEPT. 1-155 

NATIONAL COMPANY INC., 61 SHERMAN ST., MALDEN 48, MASS. 
April, 1955 



CRAFTSMEN 
Orc 

Here is the finest, most flexible unit offered by any manufacturer. All you need for a 
professional home music system is the Solitaire, a fine record player and speaker. This 
exceptional new unit contains o full 20 watt power omplifier, a preamplifier and on 
exclusive shorp cut-off filter, housed in on attractive cabinet of leather etched steel. 
inputs for magnetic phono cartridge, FM-AM tuner, tape recorder and TV receiver. Six 
record equalization positions. Contour type loudness control, end separate bass and 

treble tone controls giving 15 db boost and 13 db attenvation. Sharp cut-off filter 
system removes both high ond low frequency noises. Basic amplifier is based on Williom- 
son VUtra-lineor design. Frequency r + 0.5 db, 20-20,000 cycles. IM distortion esponse 
less thon 2%, at 20 wotts. Site: 4 x 1444 « 1144", Weight 25 Ibs 
Price wos $113.50 NOW ONLY $86 50 

C10 FM-AM Tuner 

There ore more C10 tuners now in use than 
any other FM-AM tuners ever mode, The 

proof of its exceptional! performance ond 
durability is in the th ds of i Hot 
in homes, leading rodio and TY stations, 
schools and hospitals. Has independent, 

tontinvously variable tone controls, built-in 
preamplifier, and two cathode follower out- 
- Frequency Response: 20 to 20,000 eps. 

sitivity less than 5 microvolts. APC for 

simplified, “no-drift” tuning. 12 tubes includ- 
ing rectifier. Weight—-17 Ibs 
War $131.50 now omy $1Q7 5° 

C1000 FM-AM Tuner 

far more than just a tuner, the C1000 is a 
complete control center for your Hi-Fi 
system. Here is o superior FM-AM tuner, o 
complete preamplifier with 4 positions of 
record equalization and input circuits for 
TV, tape recorder and phono. Has two AM 
bandwidths; broad for local Hi-Fi and sharp 
for distant or nolsy stations. FM sensitivity; 
2 mv for 30 db quieting. APC and 2 cathode 

Wer si7040” Now ory S$GPOO 

C900 Basic FM Tuner 

For we with Solitaire or C350 Preamplifier 
Designed for broodcas! monitoring where 

fe stability, and high 
d. Exctusive printed IF 

coils (20.6 mc); - ariable amplified AFC and 
lower over-all distortion than any station. 
Frequency respome +) db 20-20,000 
cycles. Overall 1M distortion for 100 
modulation tex thon O5S%. Sensitivity, 2 
microvelts for 30 db quieting. 
Weight 17 tbs 
Wes $119.50 NOW omy SYQSO 

C810 Basic FM-AM Tuner 

For use with the Solitaire or C350 preampli- 
fier. Does not hove built in preamplifier or 
tone controls. Exceptional FM sensitivity (4 
mv. for 30 db of quieting) and wide band 
AM for true high fidelity performance. 

Frequency response +1! db 20-20,000 eps. 
Weight 21 Ibs. 
Price was $134.50 NOW ONLY $9750 

C550 30 Watt Amplitier 
Here is maximum ruggedness, dependab"ity 

and flawless reproduction at any volume 
level. Thirty full watts of audio power with 
only 0.1% harmonic and 0.5% 1M distortion 
Frequency response is for beyond the 

audible range (+1 db 10-100,000 cps.) 
Special thermal time delay protects circuit. 
KT66 ovtput tubes weed exclusively for 
maximum efficiensy. Wt. 33 Ibs 
Wes $109.50 NOW omy $BQSO 

C400 Audio Amplifier 
Exceptional! performance ct low cost. 
Streamlined narrow chassis for ease of in- 
stallation. Push-pull 6V6 beom-tetrode tubes 
plus 13.5 db negative feed back provide 10 
watts output with frequency response of 15 
to 20,000 eps. (+! db). Harmonic distor- 
tion less then 1%; hum and noise level 70 
db below rated ovtput. Five tubes including 
rectifier. Weight 13 lbs. 
Wes $4290, nowomy $2Q50 

C450 Audio Amplifier 
Ideal for budget Hi-Fi systems. Hos some 

high quvolity craftsmanship os other Crafts- 
men omplifiers but with lower ovtput of 6 

wotts. Frequency response: 20 to 20,000 
cps. (+1 db) with only one percent 
harmonic distortion Push-pull 6bW6GT beam- 
tetrode ovtput tubes. Only 6 «x BY. « 6 
inches. Weight 10 ibs. 

Wos $29. Now omy $7950 

Order direct from factory and save. Only dy selling direct can Craftsmen offer you these 
exceptional units at se low a price. Don't delay—Order by Mail Teday. 

The Radio Craftsmen Inc. Dept. R4 4403 N. Ravenswood Ave. Chicago 40, Illinois 
Southern California: Henry Radio, 11240 West Olympic Blvd., Los Angeles, California 
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manager of the company . SENATOR 

ARMAND DAIGLE has been elected a 
director of RCA Victor Company, Ltd 

of Montreal ORRadio Industries, 

Inc. has named FLOYD REID to the post u U vy DIRE T d SA V a | 

of development engineer . . . Olympic a n 4 

Radio & Television Inc. has upped 

JACK RAVDIN to the post of vice-presi- 
dent in charge of engineering and man- 

ifacturing and appointed BENJAMIN 

PARZEN to the post of director of en- 

gineering and research _ MORRIS Order » 
SALIT has been elected president of 

Industrial TV Utilities Company of equipmen 

New York JAMES V. ROUGHAN, 

formerly vice-president and sales man- 

ager of Price Electric Corporation, has 

nest 

ect from factory: 
the fi 

y mail dir 

fidelity: 
¢ in high 

been promoted to the position of exec- 

utive vice-president and assistant to w ’ / 

the president of the firm SAMUEL } lelity . 

OLCHAK is the new general sales man- 
ager of DeWald Radio Mfg. Corp. He 

was formerly associated with such 

firms as Tele-King Corp. and CBS- C350 Equalizer Preamplifier 

Columbia S. GANGI has been ap- New audio control system designed for ox 
2 f : n b ceptional flexibility and low distortion Hos 

pointed general manager of George exclusive “Hinged tone control circuit 

Rattray & Co Ine , manufacturer of eliminates honk and resp typical of con 
ventional tone controls. Seven accurate rec 

precision potentiometers JAMES ord equolization positions. New British 

H. GILL is the newly-appointed head of 2729 preamplifier tube results in a new low 
- in noise, bum and distortion. New com 

penso ed Loudness Control reinforces highs 

Sparton Radio-Television LYLE J. and iow’ at oot volume eotings Hes 4 
input circuits for FM-AM tuner, TY, tape re 

BRISKNER has been appointed manager corder ond magnetic cartridge. Two aliede 

of the customer relations department follower ovtputs for amplifier and recording 
" * All-t ty distorts of the Elec tronic Products Corporation systems siode circuitry reduces distortion 

to venishing point. Wt. 1!) lbs 

of Santa Barbara, California . Ap- Wes $129.50 NOW ONLY $89°° 
pointment of F. P. RICE to the newly C375 Sharp Cut-Off Filter System 
created position of director of manu Eliminates distortion present at the extremes 

. ov “h . of frequency range. Invalvable in obtaining 
facturing and purchasing has been neste exiaumman Wau uanede, Gane as 

announced by Allen B. Du Mont Lab- FM broadcasts. Low frequency cut-off points 
( 

oratories, Ine DAN DICKMAN has Fiat, 40, 70, 120 and 200 cycles, reducing 

: hum or turntable rumble. High frequency 
been appointed chief engineer for 15 Day Trial Guarantee cut-off points: Flat, 9KC, OKC, 4KC and 

; 9-8 + P You must be fully satisfied during 15 day tric! 2.8KC. in flat position frequency response is 
Glass-Soldering Engineering, Pasadena period " — rote couianee for full refund of +0.5 db, 20-20,000 cycles. Weight 6 tbs 

manutacturer of hermetic seals for th urchase price | Wes $39.50 50 
“ : NOW ONLY $33 

electronics industry HOWARD 5S. 
GLEASON has been named manager of Seve by meil. Order todey direct from Crottsmen 

automation research for Stromberg ae ee he ae eee mode at the lowes! 

All equi # fully @ d and dd by Croft Fectory W ty 

advertising and sales promotion for 

Carlson Company Crest Trana- 

former Corporation has appointed 

CONRAD E. DeHORN to the post of 

chief engineer and director of quality 0 
control . ‘ F. J. GAFFNEY has been THE RADIO Ail olen IN 
elected vice-president for engineering 
of Marion Electrical Instrument Com Dept. R4, 4403 Ravenswood Avenve, Chicage 40. illinois 
pany . KENNETH R. BROCK is the 

new sales and advertising manager ot 

Browning Laboratories 
Order 

Blank 

[| Send me complete Craftsmer Catolog SHIP VIA 

Nome Express 

Address Freight 

FREDERICK K. HANKINSON has been ap- 

pointed sales manager of the trans- UPiown 86-4000 = 
former department 

of Federal Tele Quantity Model No. Price 

phone and Radio 

Company, Clifton, 

N. J., a division of 
International Tele- 

ph one and Tele- 

graph Corporation 

He brings to his 

new post a ten-year 

background of transformer sales ex- 

perience, having served with Langevin 

Manufacturing Corporation of New 

York and the American Transformer 
Company of Newark, N. J. 

The company’s transformer facilities 

| Check or M.O. enclosed On Express orders do not include 
] Send COD. (25% prepoyment transportation chorges they will be 
enclosed collected by the express agency ot 

Orders from Canada and APO's must time of delivery. 
now encompass 25,000 square feet in include full remittance. All Orders F.0.8. Chicago 

the Clifton plant and include all the 

latest types of machines and equip- 

(Continued on page 80) 
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WHO’S THE ONE YOU TALK TO 

Its a 
AND WOMEN BUY 

A Crossley, Incorporated survey shows 

that this Seal influences 53% of all women 

in their purchases of everything from 

raisins to refrigerators . . . 

and... CBS TUBES have the Good 

Housekeeping Guaranty Seal! When you 

S0-0-0-0 
 AADVERTISES . 

? + 

. 4 CBS is the first and only tube manufac- 

turer to address its advertising to women. 

e*eeseeeeeeeeeeeeeseeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeereeeeeeeereeeeeee eee 

CBS tubes will be con- 

sistently advertised 

throughout the year in 

_ Good Housekeeping and 

Life, reaching 17,171,419 

readers every time an ad- 

vertisement appears! 

CBS-HYTRON Main Office: Danvers, Massachusetts + A DIVISION OF CBS .. . THE COLUMBIA BROADCASTING SYSTEM, INC. 

A member of the CBS family: CBS Roc.o . CBS Television . Columbia Records . CBS Laboratories 
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ON MOST SERVICE CALLS ? 

Woman... 
... BY THIS SEAL CEE ENT ONS EFFUND ora 
install CBS tubes you leave no question in $ Guaranteed by @ 

your customer’s mind about the quality of Good Housekeeping 

the tubes you supply. Keep your customers 

happy — with CBS tubes, the tubes with 

the Good Housekeeping Guaranty Seal on 

the carton. 

... CBS 
TO WOMEN 
And it's women you talk to on most service 

calls, 

Quality products through ADVANCED-ENGINEERING 

CASH IN WITH THIS NEW 

CBS truBE 

SALES PROMOTION KIT! 

Ask your distributor for special offer, or mail coupon 

today. 

CBS-HYTRON, Danvers, Mass. 

Please rush me the new CBS TUBE SALES PROMOTION KIT, 
PA-70, containing 

1. Three Truck Posters 72. Metal Frame for Truck Posters 

3. Window Displey with three-dimension Giant CBS Tube 

Carton A, New inside /Ovutside Decal 

| enclose $2.00 to cover the cost of this kit. 

(please print nome ‘ond oddress) 

Giveste cocesococsbboeccces : 

Cen ee en eed CBS-Columbia «¢ CBS internationcl «¢ ond CBS-Hytron 
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ae. ms 
GC LUMINOUS LITE-KOAT KIT G-C PICTURE TUBE EXTENSION G-C ELEC, RESISTOR CEMENT C-C SULVER PRIN G-C DE-OX-1D KIT G-C TY PORTO MIRROR 
Coat dats, switches, ete, with Extends picture tube leads trom ideal for resistors, appliance: Pure silver compound used to Handy ¢ porter te cleaner for Heavy chrome plated mirror for 
this long-life, non-pomonous chassis to tube when servicing etc. Heat-proof, hardens like repair printed circuits. Handy — coms . reley Kit adjusting [V sets. Rubber lined 
glow in the dark” coating set Complete, 48 inches celain for touch-up, labs, etc mer é o Jn-id and spring clamp 

We. 184-6 WET 51.95) Ne. 0056 WET Si.0 71-2 2-07. bottle WET 96.98 We.2)-2 Troyoz, WET $4.85 neede-lype injector 7 Ne. 6198 NET 52.58 
No 8460 WET 50.99 = a ee, 

we 
’ ~ 

> 
—s : 

bas 5. sil 
GC STRIPE Ge CREME: O-WAX POLISH GC CABINET REPAIR KIT cc RECORD TURNTABLE FELT GC PLASTIC STOCK BOX 

Removes insulat ng enamel trom White, son-stain'ng polish for Contains 10 shades of shellac sticks, stains. varnish. brushes Ready-cut replacements, center Handy. covered polystyrene box 

wites tor easy soldering. Simply = furniture, TV and  caeeneeenen thing for cabinet ins. Easy to use hole for stocking screws, nuts, re 
dio ond wie! Dries to hard glo — Me. 1282 774" dia. WET $0.30 tors, capacitors, etc. 4x4x 
We 2? 2 ov bottle WET 10.8 16 16-0: bottle WET 3066 =o. 901 WET M450) 0 6Ne.1283 9. die 42 Ne. 8622 WET 50.36 

We. 1284 11)" dia 5! 

™ GENERAL 
tole For These 

RADIO-TV 

GC Y” JEWEL SIGNAL LIGHT GC FUSE CONNECTOR 

Miniature screw base jewel in at Cw Regular type use car rad 
red, green, blue, amber opal CEME N T 2 = etc f long dia 
clear (specify). Ag” mig. hole fuse 

We. 7010 WET $0.27 No. 1749 NET SO! 

TROW (Za HARDWAR Hs 

ES a ee be oe OS 

bow CR OE ee Or es es 

Beare i i od ot 

CD 0S TS cn eee A meee me BA 

bie OTE og CUS A OU oD ces 

a (SOO ae a 

We. 8106 for 9- pin tubes 108 

ov@e wi i 

GC INSPECTION MIRROR GC TEST LEAD PLUG INTERCHANGE KIT GC ELECTRONIC HARDWARE (AB G-C SWEDISH STEEL SHIMS 

Get into those herd to-reach Easy to switch alligator clips, banana plugs, spade lugs, phone tips Contains 60 most popular items in G : 30 t vpn h in hinged cover Le nde shim wn ncludes 16 high 
commer inspect coils, connec Fitted plastic case holds one each in red and black box. Good looking steel rack (9° « 1 ni for bench of wall grade shia f Speaker reps aif 

tion etc mounting in cluded in kit without charge 04 t 

Ne 5090 WET 30.99 We. 7743 WET 51.95 = No. 3660 WET $19.50 Ne ts WET $8 4 

| eg 
* -~ 

‘ 

s ae » = ay 
a — > Ses ot a 

GC NECLITE TESTER oe ALLEN. = G-C TUBER PARTS EXTRACTOR G-C MINIATURE TUBE *“LLER GC UHF HOLLOW LINE Caps G-C BO ELIMINATOR 
Neon glow lamp circuit tester ( WRENCH KI Originally designed for Signal Suction, vacuum pring,.e tool Seals round and oval hollow line Eliminates Barkhausen Oscilla 
tor many uses. 60 V. AC to 550 omplete hit for both hex and Corps. Spring steel, cadmium prevents tube breakage burned ends. Easy to ship cap over end of tron in horizontal sweep output 
Vv AC. OC spline type Loe So Leatherette plated Prongs rubber cushioned fingers. Easy to use, saves time line, ehminates heat seatin tubes. Easy to install and adjust 
Wo. 5100 NET $0.36 tee “eh WISREneS wet sigg | M5082 NET $0.99 «Ne. S083for/-pintubes NETS1.08 8=«Ne.HOSI2 Boxofd NET 50.398 Ne. 6749 WET 56.75 

7 GENERAL CEMENT MFG. CO. 
\* 904 Taylor Ave. + Rockford, lilinois 

: 
— FREE! Postcard brings your big G-C Catalog 

GC BLAM O CENTER GC TV HIGH VOLTAGE PLIERS GC ALIGNMENT BENCH KIT 
Beam adjuster tity in back of insulated long nose olers made 
lube yoke coil to center picture. of high impact Bakelite. Abso 

4 ing Lasy adjusting lutely shock proof 

Wer 1.0) (We. 0087 NET 30.99 = No. 0281 WET $7.74 

s 
Gecaucwment | Gcaucnment ! es 

Includes 16 most needed tools | 
in handy stand-up bench rack 

~ as > 
a 

$20 1955 4 

Y 25th i 
TOOL KIT ee TOOL KIT | " 
No $200 | No. $201 j 

NET $13.95 NET $14.95 Deletes aie | | yy maneractonms compan (J 

| Ay y’ 

weumne Ge We mene I. con weeue......... BN Ee 



THE BEST GENERATOR | 

BUY IN THE WORLD , 

NEW! SIGNAL GENERATOR #324 
KIT $26.95 WIRED $39.95 

% Expanded frequency range: 6 fundamental bands: 150 

—400 ke, 400— 1200 kc, 1.2—3.5 me, 3.5—11 me, 11—- 

37 mc, 37-145 mc, 1 harmonic band 111 mc—435 mc. 

You could pay scores of dollars more and not get all the 
advances EICO gives you in the new Model 324—today! 
Compare and you'll buy EICO! 

% Variable gain ext. mod. ampl.; only 0.8 v for 30% mod. 

%& + 15% irequency accuracy; 6:1 vernier tuning. knob & *% Colpitts RF ose. directly plate-modulated by cathode 
excellent spread at mosei@Mportant slignment follower for improved modulation. 

ivoquencten. w® Tulcet-mounted, slug-tufted coils. ’ 

* Ec hed tuning dial, plexiglass window s, edge-lit hairlines. % Fine & Coarse (3-step) RF attenuatieg; $0-ohm output Z 

*%& Variablé depth of iit ii6d. 0 16°50". by 400 cps Col % RF outputJ00,000 wv; AP eutput to 10%, 

Pitts Osc, % Uses 12AU7, 124°V7, sel. rect.; xfmr-operated, 

% Supplied with shielded output cable. 

*® Satin Gaminum panel and grey wrinkle stee! case, 

You could spend 2 
and 3 times more 

end not get al! the 

@dvanced engineer- 

ing features of these 

VTVMs. Compare 

s@nd you'll buy 

EICO! 

NEW! PEAR-TO-PEAK VTVM #232, complete 
with Uni-Probe vo rs. 

Wired $49.95 KIT $29.95 
Zero-center for TV-FM discriminator alignri.cent 

One zero-adjustment for all functions and ranges 
%& Measures directly p-p voltage of complex and. sine 

waves: 0-4, 14, 42,140, 420, 1400,4200 volts p-p. 

DC/RMS sine voltage ranges: 0-1.5, 5, 15, 50, 150, 
500, 1500 volts. Reads up to 30,000 Y. with HVP 

a 

Oe yore response: 30 cps-3mec (up to 250mec with 
probe). 

Exceptional circuit stability and accuracy. prebe. 

Resistance ranges: 0.2 ohms to 1000 megs in 7 ranges. 

7 non-skip ranges on every function. 

4 functions: +DC ‘olts,-DC Volts, AC volts, Ohms. 

New compact size for extra-easy portability (84x 
5x5”) 

Smart professional styling—new satin finish etched 

panel with contrasting knobs and meter and grey 
Uniform 3 to 1 scale ratio for extreme wide-range wrinkle steel case. 
accuracy. % Leather handle. 

Large 412” meter in can’t-burn-out circuit. 

§§ Calibration without removing from cabinet. 

* 
o 
* 

% 1% precision ceramic multiplier resistors 

* 
os 

* 

+ + +e 

NEW! DELUXE PEAK-TO-PEAK VTVM 42498 with 
7\4" Meter and exclusive UNI-PROBE® (set. pond) 

bd KIT $39.95 WIRED $59.93 
All the outstanding 6 exclusive lecture. 

of Model 232—plus the extra convenieuce 

84 Withers Street + Brooklyn 11, N. Y. 
and readability of its big 7's" mete 
An ideal bench instrument 

Write for FREE Catalog RG-4 

TURN’ PAGE FOR OTHER EICO INSTRUMENTS 

April, 1955 33 
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By IRVING G. SNYDER 
Technical Director, Stamco Instrument Corporation 

Complete technical details on a nuclear radiation counter 

that, although not too simple, can be constructed at home. 

URING the past few years, since it 

became apparent that uranium 

prospecting is profitable, the de- 

mand for prospecting instruments has 

increased tremendously The Geiger 

counter has become rather well known 

to many, with details of its operation 

and construction available from many 
sources 

More recently, and particularly dur- 

ing the past twelve months, a relative- 

ly new instrument has become popula! 

This is the scintillation counter. Be- 

cause of its greater sensitivity, this in- 

strument has met wide acceptance and 

virtually replaced the Geiger countet 

in all but the more rudimentary sur- 

Although widely accepted, the 

scintillation counter remains a strange! 

to most persons 

Vveys 

Specific information 

concerning the principles of operation 

and general construction has not been 

readily available 

In order to correct this situation, this 

article offers detailed information on 

the electrical and mechanical construc- 

tion of such a device along with a brief 

discussion of the basic principles of op- 

eration. See Fig. 1 

Principle of Operation 

The principle of scintillation count 

ing is not entirely new. Counting the 
occurrence of ionizing particles, alpha 

and beta emanations, was originally 

accomplished by visually counting the 

scintillations that the human eye could 

see. This process was slow and the ac- 

curacy of the count 
hy 

was determined 

the skill of the person watching the 

medium—which was zinc sulphide or a 

similar luminescent material 

The introduction of Geiger counters 

the first of the pulse ionizing devices, 

coupled to electronic counters practi- 

cally eliminated the application of this 

type of counting. Since 1944, however, 

highly efficient luminescent materials 

which are sensitive to garnma rays plus 

light sensitive photomultiplier tubes 

April, 1955 

have been used for radiation detection 

measurement, and analysis 

Fig. 2 is the schematic diagram of a 

portable scintillation counter, the ma 

jor sections of the circuit 

lined in dotted boxes. The detector as- 

sembly may be roughly described as a 

combination of a luminescent crystal 

and a light-sensitive photomultiplier 

tube. Optically coupling the crystal to 

the photocathode section of the tube 

being out- 

Eprror's Nore In view of the many 

requests from our readers for a aci 

your Editors have 
finally worked up an article on the 
conatruction of auch a unit that can 

be home-built We do want to cautior 

our readers that this ta not a simple 

Only the trained 

technician should attempt thia pro 

fillation counter, 

conatruction job 

ect In addition, before buying any 
of the parta for thia inetrumer the 

over-all cost of the unit should be 

considered For example the photo 
multiplier tube will coat 850.00 and 

up and the amalleat practical yatal 

(l°a2%") will run around 50.00 

light emitted with the occur- 

rence of gamma rays to be converted 

to electrical current Each pulse of 

light causes a pulse of current to pass 

through the tube 

The photomultiplier tube is similar 

in operation to the ordinary phototub« 

but has ten additional elements be- 

tween the usual cathode anode 

These elements are known as “dy- 

nodes” and serve to “multiply” the cur- 

rent flow started as photoelectrons at 

the cathode. The tube used in this cir- 

cuit has an amplification factor of up 

to 1,000,000. In order to serve its func- 

tion, each individual element above the 

cathode must be 

allows 

raiscd approximately 
100 volts above the preceding element 

A source of 100 volts could be coupled 

between each of the elements, but this 

is obviously impractical 

The most efficient and practical 

method of supplying the proper poten- 

tial to each element is through the use 

f a suitable divider network, as shown 

A 1000 volt potential across the net 

work may be provided by any good d. 

suppiy. For use in a portable instru 

ment, the high voltage supply should 

be as compact and light as possible 

A suitable high-voltage 

shown in the schematic 

ple construction and because it us¢ 

commercially-available, portable-radio 

batteries and standard components, it 

supply is 

Being of sim 

is practical, efficient, and reliable, The 

combined voltages of B,, By, By, and B 

are applied across capacitor tc con 

nected in parallel with a neon glow 

lamp, PL When the voltage across 

C, reaches the firing potential of PL 

the capacitor discharges, producing a 

pulse in the grid circuit of V,. This re 

laxation oscillator pulses of 

fairly constant amplitude at a frequen 

cy of about 100 cps. V, is alternately 

conducting and non-conducting, pulling 

surges through the reactor in its plate 

circuit 

produces 

Thus a high voltage is devel 

oped across this inductance and passed 

on to Vs. V, is a simple rectifier and V, 

is a glow-discharge regulator. The rec 

tified and regulated high voltage ap 

pears as a negative 1000 volts with rr 

spect to ground 

Pulses appearing in the plate circuit 

of the photomultiplier tube as a result 

of light falling on its 

must be changed to some apparent in 

dication to be of any value to the user 

of this device. The 

cuit labeled 

to a meter 

photocathode 

section of the cu 

“Amplifier Unit", coupled 

accomplishes this function 

coupled to the grid of V 

amplified and passed on to + 

they are further amplified. A simple 
feedback is used for greater efficiency 

A 1 megohm potentiometer, Re, is em 

ployed to control the amplitude of the 

pulse output of this amplifier. V;, is 

connected as a simple rate meter, ac- 

Pulses are 

where 



type designed to be used with a small knob. These are apparent in the photograph of Fig. 
Fig. 2. Complete schematic diagram of the scintillation counter. The potentiometers Rw and Ry, as used by the author. were of the 

tro! 

bration and occasional adjustment only. they could be of the slotied shaft type. Since the construction of 
it is imperative that the smallest sizes of such components as fixed 

Is are used for cali- 
this unit is so compact, 
resistors, be obtained. 

Ry, Re 4.7 megohm, Vy w. res. Co 15 wuld. mica capacitor 
Re 68000 ohm, Vy w. res. Cw, Cu, Cu-01 pfd., 150 ¥. capacitor 
Ry, Re, Re, Ree 10 megohm, Vy w. res. Crr—56 putd. mica cavacitor 
Rr 44 megohm, Vy w. res. (two 22 megohm c 5 nuld. mica capacitor 

4. in series) Cue J ald. 150 +. capacitor 
Re, Re, Re, Ru, Ra, Ra, Ru, Re, Re, Ree—22 PLe—NE.2 neon glow lamp 

megohm, Va w. res. Sr—4-pole, 2-pos. rotary switch 
Riv, Ree 220,000 ohm, Vy w. res. Se—S.p. 7-pes. rotary switch 
Rive 470,000 ohm Vy w. res, Se-—S.p. 2-pos. rotary or toggle switch 
Ree 130,000 ohm, Vy w. res. By, Be pole » wolt battery (Burgess K45) 

Rus, Re-—-1 megohm, Vy w. res. By, By 2%, volt battery (RCA VS084) 
Re-27 000 ohm, Va w. ves. Be, Be, Pi —1V, volt flashlight cell 
Ree 270000 ohm, Vy w. res, Tr 300 hy. reactor (UTC 0-13 “Ouncer,” oF 
Raye 36,000 ohm, Vy w. res. P.13 im plug-in type) 
Ree 33,000 ohm, Vy w. res, Mr-——-0-350 pc. meter, ruggedized (size optional) 
Rer—680,000 ohm, Vy w, res. Ve—CKI26AX (Raytheon) 
Ree 1S megohm, Vy w. res. Ve, Va, Ve, Ve—CKSS3AN (Raytheon) 
Ree-—20 megohm, Va w. res. Ve—S3841 woltage regulator (Victoreen In- 
Repel megohm, Vy w. res. strument Co., 41800 Perkins Ave., Cleveland 
Rie 200,000 ohm, Vy w. res, 14, Ohio) 
Ray, Ree 100,000 ohm, Vy w. res. Vy—T ype 3819 (or 6199 smaller size) (RCA) 

Ree 30,000 ohm linear taper pot This is the photomultiplier tube with photo- 
Rev 1 megohm linear taper pot cathode in end of the glass envelope; operat- 

Cr—.002 aid., 150 +. capacitor ing potential 100 volts per stage. 

Cr 200 puld, mica capacitor 1—6-conductor socket (Cinch-Jones $-306-AB) 

Ca, Cy-—.0047 atd., 1500 ¥, capacitor I1—Plug (Cinch-Jones P-306-FHT) 
Crmmt phd., 200 ¥. capacitor 2—Octal tube sockets 

Ca, Cr, Com 1 00 ppid., 600 ¥, mica capacitor 2—Turret Plugs (Vector C-12T) 
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5-—Batiery mounting brackets for Bs, By (214, 

Crystal—Thallium activated sodium iodide, no 

S0c each), Ri, Be, Br (227, 60¢ each) Avail- 
able from Acme Model Engineering Co., 
8120 7th Ave., Brooklyn, N 

smaller than 1” diameter and ‘Y," thick 
sealed in avtight container with @ transparent 

window to allow light scintillations to be trans- 
mitted to the photocathode of the photomul 

tiplier ibe. Available complete and ready 
for mounting on phototube from The Har 
shaw Chemical Co., 1945 E. 97th Street, 
Cleveland 6, Ohio. When ordering, the sup- 

plier should be informed that the crystal will 
be used in «4 portable instrument and what 
type of photomultiplier tube is being used 
(the manufacturer's name and type number). 

This crystal is supplied with instructions cov- 
ering coupling between its window and the 
end of the phototube, The constructor must 
place the crystal so that vt will mot change 
position with respect to the tube and so that 
no outside light will enter. Good mechanical 

support may be afforded and light kept out 
by the use of Scotch Type 33 tape. This 
black plastic tape should be wrapped around 
tube envelope, around junction between tube 
and crystal, and around the crystal itself. 
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cepting the amplified pulses applied di- 

rectly to its grid. Each pulse allows V 

to conduct momentarily in proportion 

to the amplitude of the pulse. The volt- 

age drop across a resistance, Re and 

R», in the cathode circuit of this tube 

appears as a deflection of the meter 

connected to the bottom of the resistor 

The intensity of a given ficid of gam- 

ma radiation, at least when reasured 

with a scintillation counter, is usually 

expressed as being equivalent to a cer- 

tain number of counts per unit of time, 
such as counts per second. Most other 

expressions, when applied to scintilla- 

tion counting, are rather ambiguous 

Therefore, this rate meter circuit must 
be calibrated with reference to a cer- 

tain meter deflection being an indica- 

tion of a certain frequency of pulses 

appearing in the plate circuit of the 

photomultiplier tube. This rate meter 

circuit is both frequency and ampli- 

tude sensitive to the pulses appearing 

at the grid of V:. We may, therefore, 

calibrate and extend the limits of the 

meter deflections to a very wide range 

of frequencies by merely controlling 

the amplitude of the pulses as they 

appear to V 

As an example, if pulses of a given 

amplitude occurring at the grid of V 

at a frequency of 100 cps cause the 

meter to deflect to full scale, we may 

cut the amplitude of the pulses in half 

and reduce the meter deflection to half 

scale. Naturally, if the amplitude re- 

mains the same and the frequency is 

one-half, the effect will 
be the same. S, is a frequency range 

selector for the rate meter circuit, 

since it linearly affects the amplitude 

decreased by 

Fig. 4. 

electrical circuitry. 
which will require considerable effort. 

EXTERNAL 

PHOTOMULTIPLIER 
SOCKET 
SSSEMBLY 

April, 1955 

Two internal views of the counter showing the various 

mechanical and electrical circuit elements. 
shows details of the high-voltage unit. the photomultiplier 
socket assembly. amplifior unit, and external plug. From the 

photograph. it is obvious that because of the super-compact 
assembly technique, the wiring of this unit will not be easy. 
In addition to the problems which will be encountered in the 

there are certain mechanical 
Although the circular 

type of construction is most convenient under normal operat 
ing conditions, it is not imperative that it be followed. Any 

desired shape or size of housing can be used equally as well. 

of the pulses that are coupled from 

the output of V; and Vz. 

Through the selection of the various 

ranges, the full-scale meter deflection 

of the meter may be used to indicate a 

wide range of frequencies from approx- 

imately 50 cps to 10,000 eps in six steps 

The seventh position of 8, has no re- 

sistance in it. This position places the 

rate meter circuit in a “no-signal” 

stage, allowing V; to be biased so that 

no current flows through the meter, 

effecting a “zero”. 

Close frequency calibration of the 

rate meter is also dependent upon the 

amplitude of the pulses impressed upon 

the grid of Vs. The output amplitude 

of this amplifier will be proportional to 

the amplitude of the input. Rw» is, 

therefore, the master frequency cali- 

bration control of the instrument since 

it will directly control the output am 
plitude of the amplifier tubes 

Nuclear emanations from radioactive 

materials occur at random intervals so 

that any indication of their frequency 

of occurrence 1s merely an average in- 

dication. Counting an average frequen- 

cy may be more accurately 

plished if the count is taken 

rather long period of time, especially if 

the frequency is quite low. In order to 

provide the user with a method of 

making precise frequency measure- 

ments and also allow him to note sud- 

den changes, two time constants are 

provided. S, may be 

either a fast or slow meter response o1 

long time constan: 

accom- 

over a 

used to select 

a short or 

on . 
Construction 

Fig. 4 is a photograph of the port- 

The photo below 

details 

wiGh 

“VOLTA 
SUPPLY 

PROTOMULTIPLIER AMPLIFIER 
UNIT TUBE SOCKET 

OETECTOS 
4SS(MaL’ 

Fig. 3. Top view of mounting board, show 
ing general layout of the component parts. 

able scintillation counter without its 

case The largest single component 

visible is the cylindrical detector as 

sembly. Housed in a 20 gauge, 2% 

diameter steel tube which serves as a 

magnetic shield for the photomultiplier 

as well as a mechanical support, this 

assembly is larger than would ordinari 

ly be used because of the large size of 

the crystal in particular 
ment 

Designed and used for aerial pros 

pecting, the subject of the photograph 

employs a 2” crystal and a photomul 

tiplier tube having a maximum diame- 

ter of 2%" and a length of nearly 6 

The tube socket may be seen extend 

ing from the top of the assembly. Ad- 
jacent to the detector assembly are the 

two Vector housing the high 

this instru 

turrets 

voltage and amplifier units 

RANGE 
SwilCw ($2) 

AMP PIER 
unt 

pee ETE RAL 
PLUG 

TERMINAL 

BOARE 

OCTAL 
socett 

BalTrenes 
ss 64 
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The octal sockets for the plug-in tur- 
rets, the socket for the external con- 
necting plug of the amplifier unit, the 

reactor (not visible), the detector as- 
sembly, and the battery mounting 

bracket assembly are all mechanically 
supported by a _ phenol-impregnated 
fiber terminal board 6” in diameter. A 
single, 16-conductor cable connects all 
of the panel-mounted switches and 
controls to the rest of the units. 

The 3” meter and carrying handle 

are also mounted on the panel which 
serves as the cover for the case. Two 

stee] rods connect the upper and lower 

parts of the instrument. By attaching 
the rods to the terminal board with 
butterfly head screws, service access is 
simplified. The layout diagram for the 

terminal board, Fig. 3, illustrates the 
position of the batteries and other com- 
ponents not shown in the photograph. 

Because this layout requires a cylin- 
drical case, the constructor may find it 
inconvenient. All component units may 
be laid out differently to accommodate 

the shape of whatever container is 

available to the individual. One must 

remember, however, that any material 
placed between the radioactive source 
and a detector is going to absorb some 
rays, thereby cutting down the efficien- 

cy of the instrument. Because of this, 

it is important that the wall that will 

come between any incident radiation 

and the crystal be of lightweight ma- 

terial such as aluminum. If the only 

case available is made of heavy mate- 
rial, such as thic’: steel, cut a hole of 
suitable size and cover it with a light- 

weight “window”. 

Schematic diagram and mechanica) details of a somewhat simpler form of scintillation counter that has been tried and tested. 
The author, in this case, has built the unit in a rectangular form instead of the circular arrangement in the initial unit. Basically. 
the changes consist of using a smaller photomultiplier tube and using 900 volts of battery instead of a power supply for the 
high voltage. A few additional points are in order. An optical coupling fluid (Dow Chemical Co.) must be used to couple the 
qgiass window of the crystal package to the end of the 6199 photomultiplier tube. Sponge rubber strips should be used be- 
tween the glass envelope of the 6199 and the stee! tube shield. The crystal should be held in place against the 6199 by means 
of “Scotch” electrical tape. The electrical coupling from pin 6 of the 6199 to the grid of V, should be kept as short as possible. 
The subminiature tubes, V;, V, and V:«, may be held in place by any suitable mechanical means. Any housing can be used 
in this construction providing heavy walls do not surround the portion of the 6199 assembly where the crystal is located. 
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Ri, Rue—1 megohm, Vy w. res. | oa" . 
Re, Re 220,000 ohm, Vy w res. = ' 
Re—130,000 ohm, Vy w. res. : g ; 

By, Rir—470,000 ohm, Vy w. res. — 65 
e 62 6. Si, | Ste —_ ! 

Re 27.000 ohm, Vy w. res. 
Rr—36,000 ohm, Vo ©. res. =f} aft $4 
Re 270,000 ohm, Vy w. res. + 3% Saas fa a 
Re 3.3 megohm, Vy w. res. £3% 
Riw-—20 megohm, Vy w. res. 
Riv 10 megohm, Vy ©. res. 
Rie-2 megohm, Vy w. res. 
Rig 200,000 ohm, Va w. res. 
Riu—100,000 ohm, Vy w. res. 

Ri, Rew, Rew, Reo, Rei, Rev, Res, Rey, Res, Ree—22 
megohm, Vy w. res. 

Rep 4 4 megohm, Vy w. res. 
Ree —100,000 ohm linear taper pot 
Rie —30,000 ohm linear taper pot 

Cr—1350 puld., 600 v. capacitor 

Cs, Cs, Co—01 afd., 600 +. capacitor 
Cr—3560 puld., 600 +. capacitor 

Cr—3500 pufd., 600 v. capacitor 

Cr, Ca, Co—-100 pufd., 600 v. capacitor 
PLe—NE-51 neon bulb 
B,, Bs, Be—300 volt battery (Eveready 493 oF 

Burgess U-200) 

By, Be—45 volt battery (Eveready 453) 
Bs, Br—1_ volt battery (Eveready D99) 
Be—224, volt battery (Eveready 412) 
Sr—4-pole, 2-pos. switch (Mallory 3242]) 

Se—S.p. 7-pos. rotery switch (Mallory 311123 

12-pos. unit was used) 
Msr—0-30 ya. meter 

1—Mount for PLr—( Drake No. 101N) 
Mise.—Mounting brackets and connectors for 

batteries are available where batteries are 
purchased. 

Vi, Ve—CKS33AX tube (Raytheon) 
Vs—CKS26AX tube (Raytheon) 
Ve—6199 photomultiplier tube (RCA) 
Crystal—See parts list, Pig. 2 
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iav-trans commercially engineered, 

all-transistor receiver has made 

its appearance with the release of 

Raytheon’s Model 8-TP-1 superhetero- 

dyne portable. The receiver uses 8 

transistors and is powered by 4 of the 

15 volt, size “D” flashlight cells in 

series jattery life is estimated at 

500 hours for an operating cost of 

about Ye of a cent an hour. This is 

less than battery costs for standard 

tube, battery-operated portables. 

The Model 8-TP-1 measures 2% 

thick, 644" high, and 9%." wide at the 

bottom. It weighs 5 pounds with bat- 

teries. The circuit of the prototype 

design (Model FM-101) is shown in the 

schematic below 

It uses two type CK760 high-fre- 

quency transistors as if. amplifiers; 

two type CK761 high-frequency units 

as mixer and oscillator; one CK760 

or CK761 as the second detector; and 

three CK721 or CK722 transistors in 
the audio section of the set 

The performance of the prototype 

is very satisfactory and compares very 

favorably with conventional vacuum- 

tube portables. It covers the broad- 
cast band from 530 kc. to 1620 ke.; has 

a sensitivity of 300-500 wv. per meter; 

a rated power output of 100 milliwatts 

This new commercially available 

receiver features long battery 

life and exceptional performance. 

with a maximum power output of 200 

milliwatts; battery voltage of 6 volts; 

and a total current (no signal) of 7 

ma. The total current at 100 milli- 

watts’ output is 30 ma. According to 

the company, it is possible to obtain 

a power output of up to 4 watt by 

using two CK721 or CK722 transistors 

in class B push-pull operating at 6 

volts, into a 250-ohm output trans 

former without exceeding the power 

handling capabilities of these transis- 

tors 

The set is currently being marketed 

on a nationwide basis by Raytheon 
distribution outlets Ww 

Schematic of the new Raytheon prototype Model FM-101 portable receiver that uses eight transistors and four 1.5 volt batteries. 
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Since this circuit is based on a cial design, many special 
components are involved. According to Raytheon, with the excep 
tion of the oscillator coil, all tr s are available trom the 

companies named and the antenna coil can be 
those who wish to duplicate this receiver, obtain an oscillator coil 
approximating the origina! and then experiment. 

easily built. For 
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Are you ready to service that first transistor radio 

plunked down on your service bench? |} not, read this. 

HE first thing you know, somebody 

is going to march into your 

plunk down a small plastic case, say 

“this don't work,” and you'll be faced 

with your first transistorized-radio re- 

pair job, If you haven't made prepara- 

tions, this little job is going to make 

that first television repair seem like 

plicing a lamp cord 

The transistor is here to stay. There 

will be more of them in the hands of 

the public every day. The man who is 

tooled up for them should not only 

hang onto his hair a little longer, but 

ilso harvest some extra cabbage. Here 

re a few pointers for a start 

Fig. 2. For working on miniaturized cir 
cults, some special tools will help such as 
the ground-down pair of diagonal pliers. 

The first thing noticeable aboui 

transistorized equipment is that it is 

compact, A pair of snub-nose pliers 

and the trusty old iron may have been 

usable up to now in midget radios, but 

the old “midgets” are Gargantuan by 

transistor standards. Reconcile your- 

self to getting some tools to match the 

new construction 

Pliers are out. You'll need two or 

three shapes and sizes of tweezers in- 

stead. For cutting, conventional broad- 

nosed diagonals won't do. Either grind 

off the excess metal, as shown in Fig 

2, or use a stout pair of slendet 

A very useful accessory is a large 

reading glass, for which a holder may 

be made io leave the hands free for 

the required “micromanipulation.” 

Soldering should be done with a light 

iron or soldering pencil, with a fine tip 

Care is required not to overheat any- 

thing. Some of the new components 

are irreparably damaged by 

heat, so hold a piece of aluminum or 

copper on the lead of any delicate part 

being (between the compo- 

nent joint) to conduc 

SCcIS 

sors 

excess 

soldered 

and the 

some of the calories 

On my first transistor job, I 

had to check an amplifier’s audio out- 

put. I connected in an oscillator, tied 
the v.t.v.m. to the output, and all I got 

were th from the two 

closest broadcast stations. I knew the 

cure for this. I put a heavy bypass 

capacitor across the amplifier input to 

scuttle the r.f. This killed the broad- 

ist stations, but now all that came 

away 

very 

programs 

through was a steady rumbie of 60- 

eycle hum 

By this time I saw that ordinary 

Fig. 1. To inject signal and if. frequencies into transistor MS N 
amplifier stages, use an inductor as shown with a.c. op- \ 
erated generators. Battery-operated signal generators will be SX 
found useful for transistor testing in audio and signa! stages. \ 

RSS 
, 

procedures wouldn't do. You can't con 

nect a lot of outside stuff to transistor 

circuits. You have to sneak up on 

them 

When signal levels are really low, 

noise voltages that were never noticed 

before are liable to come in like a saw- 

mill slicing a keg of nails. Careful 

grounding of equipment, bypassing 

and the other common procedyres may 
eliminate this trouble. But again, they 

may not. It depends upon location and 

the equipment involved. You might 

find that the mere connection of your 

instruments is all that is required to 

put a set out of operation 

One cure for the 

nothing but battery-operated 

equipment to eliminate a. 

ling. Some can be purchased 

3, some of it may 

trouble is to use 

service 

line coup- 

see Fig 

have to be impro- 

vised. If you are inclined toward mak- 

ing vour own, a set o! transistor sig- 

nal generators, both rf. and af., as 

well as a.c. and d« sensitive volt- 

meters, and a voitohmmeter would be 

a natural 

Another artifice which will keep 

stray currents out of the gear under 

observation is to couple in test signals 

by induction. This is feasible audio 

circuits only if transformers are used 

Connect the output of the at. ose illa 

tor to another transformer or a choke, 

and line up its core with that of the 

input to the circuit under test, and 

signal will be fed in. See Fig. 1 

It is relatively simple to feed in an 

if. frequency current using a fairly 

high-inductance coil uch as an r.f 

choke, to inject the signal 

into the Lf. transformer windings. A 
smaller coil can be used in the 

manner to feed in voltage at signal 

frequencies. By working through the 

set in this order, first making sure the 
speaker and output circuits are good, 
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then toward the 

possible to check out an 

without making any 

tion into the circuits. 

front, it is 

entire set 

physical connec- 

moving 

Low signal levels are not the only 

complication in servicing this gear. 

You may run into components that 

would be ruined just as soon as you 

clipped on your favorite testing in- 

strument. The reason is that many 

transistor components are rated at 

voltages quite a bit under the poten- 

tials the testers may apply 

For instance, it could be ruinous to 

try testing capacitors by conventional 

means. A transistor coupling capacitor 

(having a value of say, 3 »fd.) may be 

rated at volts. Just one application 

of a capacitor bridge which shoots 

about 70 volts into the capacitor might 

be more than this baby can take. So, 

mark the fact that test voltages must 

not exceed the safe ratings of the com- 

ponents, Also, test polarities must be 

watched. With vacuum tubes, nothing 

much happens if you connect a nega 

tive test voltage to the plate 

But if you connect a negative voltage 

to the collector of an n-p-n transistor, 

you may soon be in the 

basket of new ones 

circu't 

market for a 

Fairly low-value capacitors can safe- 

ly be checked by clipping on a stand- 

ard shunt wire or inductor, and meas- 

uring the resonant frequency of this 

L-C circuit with a grid dip oscillato1 
or “Q” meter. Larger values can be 

checked by how well they hold a 

charge at rated voltage. This can be 

measured with the usual, vacuum-tube 

voltmeter, using the ohmmeter section 

or an external battery of the 

voltage 

Now, how about testing transistors ? 

Happily, the day will probably neve 

come when people will drop in off the 

street with a matchbox full of transis- 

tors to be tested 

don't need it. Unless you smash them 

with a hammer, pull off their pigtails 

or give them a lethal shot of current 
by accident, they should last longer 

than anything else in the equipment 

But suppose you have a doubt. How 

can we tell if that little lump is 

‘transistoring” like it should? 

The simplest way to find out is by 
1 test of its working gain. A rig for 

this test can easily be 

rated 

Transistors just 

made up, using 

simple circuit such as the one shown 

n Figs. 4 and 5. With an a.c. v.t.v.m 

measure the signal voltage into the 

g, and the signal voltage appearing 

t the output. The gain can then he 

taken from the chart in Fig. 6, and 

ompared to the rated value, or that of 

transistors that are known to be wood 

For transistors used in oscillators 

use an oscillator test circuit, prefer 

bly one approximating the circuit ir 

vhich the unit is used Output can 

then be observed with a scope or 

checked with the r.f. probe of a sen 

tive oitmeter 

if i eve om 15 transistors 

re omewnat similar in function to 

icuum tube ind you can regard the 

transistor as a triode all you want. The 

vacuum-tube variety of triode has a 

April, 1955 

Fig. 3. The use of a battery-operated oscillator will avoid hum and noise pickup 

from the a.c. line. The receiver shown under test is the Regency transistor radio. 

cathode, a 

tween 

plate, and a 

Application of voltage to the 
grid may be said to condition the sur- 

rounding space so that the cathode-to- 

plate path is conductive, or not In 

the transistor, we 

collector 

grid in be- 

have.an emitter, a 

The 

base con- 

so that the emitter-collector 

path is conductive, or not. It is that 

imple 

There are differences, to be sure 

Current is not the only thing that af 

fects base activity Light, heat, and 

electric fields also influence operation 

But if the transistor is protected from 

these other stimuli, the 

and a base in between 

application of current to the 

ditions it 

desired cur 

rent control will be maintained, Theis 

heat sensitivity shows up in several 
ways. One piece of pocket equipment 

I've worked with breaks into oscilla 

tion if it is kept in a warm pocket for 

long 

We are accustomed to running 

so hot they can't be touched 

transistors, on the other hand, are 

permanently out of busines after 

tube 

some 

Fig. 4. Circuit for testing transistors 
used in amplifier stages. Connections 

are shown for an “n-p-n™ type transistor. 

about 150 degrees Others 

will stand more heat, but be careful 

and find out if equipment brought in 

for service has been overheated 

Some decidedly phe 

toelectric, so that a difference of se 

reaching 

transistors are 

eral decibels in stage gain may be ob 

served depending upon whether or not 

in light or darkne A litth 

black-tape masking will cure this, of 

they are 

course, if it is undesirable 

Battery polarity 

(Continued on page is 

depends upon the 

Fig. 5. “Breadboard” setup of the test circuit shown in Fig. 4. A Jones terminal 

strip is used with the transistor leads temporarily connected to screw term nals. 
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Fig. 1. Exterior of 
the new turret tuner. 
Note the solder termi- 
nals on the side and 
top and the covered 
trap door on the top. 

g o* 

= wa 

bie: 

First report on the new streamlined Standard Coil TV 

tuner that uses fewer parts and is easier to service. 

FTER being the most widely used 

TV tuner for over six yeers, the 

Standard Coil Products v.h.f. tur- 

ret tuner has finally been changed and 

a completely new version of it has come 

out. Although the new turret tuner 

uses compact circuitry, it has the same 

chassis dimensions and mounts exactly 

in the same space as the earlier tuners 

The reason for this is that many manu- 

facturers provided chassis space for the 

older tuners. Also, for replacement 

purposes, the new tuner will be more 

adaptable in the old size. Eventually, 

the size of the turret tuner will be re- 

duced to utilize the space savings made 

possible by the new design. 

The new turret tuner retains all of 

the desirable service features of its 

predecessor and has some additional 

welcome modifications. Fig. 1 shows 

the external appearance of the new 

turret tuner. One major difference 

which is at once apparent is that the 

detent spring and roller is at the front 

instead of at the center of the unit. 

Fig. 2. Bottom view of the new tuner with the shield removed. Note the single 
coil strip which includes all the necessary coils formerly found on two strips. 
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Lf OUTPUT TURRET SHAFT 
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By WALTER H. BUCHSBAUM 
¢ 

Another difference is 

the terminals for the heater, “B+,” 

and a.g.c. leads, which are solder lugs 

at the center of the side panel. The 

two solder lugs pointing upward from 

the tuner chassis are for connection to 

the antenna lead-in. 

Teo keep oscillator radiation to a min- 

imum, a one piece, snap-on shield is 
used which can be removed without un- 

soldering anything, and which exposes 

the entire tuner as shown in Fig. 2 

the location of 

Mechanica! Features 

The most outstanding innovation in 

the new turret tuner is that a single 

coil segment is used for each channel 

in place of the original two segments. 

This is shown in Fig. 2. Near the cen- 

ter of the turret is a steel disc which 

has the double function of shield and 

retaining spring for each coil segment 

Each segment has a slot with rein- 

forced sides which fits into a tooth on 

the steel disc as shown in Fig. 2. The 

tooth protrudes sufficiently so that it 

can be pressed open by a finger, which 

is some improvement over the previous 

spring system which required either a 

screwdriver or strong fingernails to re- 

move a coil segment 

As illustrated in Fig. 2, the osciiiator 

coil, L., is aligned by the same method 

as in the earlier turret tuner and can 

be adjusted from the front of the tuner. 

Only the channel selector knob and 

plaque must be removed in most TV 

sets. The single antenna coil, Ly, lo- 

cated at the rear of the coil segment, 

is separated from the coil form by the 

shield—retaining spring disc. Two rf. 

coils, Le and Ls, are located on the same 

coil form as the oscillator coil and pro- 

vide coupling of the mixer grid to the 

oscillator 

A completely disassembled view of 

the new tuner is shown in Fig. 3, and 

illustrates that, just as in earlier ver- 

sions, turret and coil segments as well 

as the fine tuning assembly can be re- 

moved for servicing without unsolder- 
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ing. Fig. 3 also shows the curious fact 

that there are eleven contact springs, 

but the coil segments shown have only 

nine contact points. The reason for this 

will become apparent when the u.h.f. 

operation of the tuner is explained. For 

v.h.f., only the nine contacts are active; 

on u.h.f., special segments are used 

having eleven contacts, one more at 

each end. 

A close examination of Fig. 3 also 

reveals that the original method of riv- 

eting each contact spring to the in- 

sulating board has been replaced with 

a special snap-in design. This will al- 

low the service technician to replace 

broken or worn contact springs simply 

by unsoldering the wiring at one end 

of the spring ard gently slipping the 

entire spring out of its slot. A new 

contact can then be installed without 
having to replace the entire contact as- 

sembly as in earlier models. 

In the top view of Fig. 4 is shown 

the trap door whose shield can be re- 

moved by simply inserting a screw- 

driver and lifting it up. The main pur- 

pose of this trap door is to allow access 

for insertion of a u.h.f. crystal which 

is supplied with a u.h.f. adapter coil 

segment. Once this cr» -tal is in place, 

subsequent u.h.f. coil segments do not 

need separate mixers; one unit works 

for all u.h.f. channels. The convention- 

al test point at the mixer grid resistor 

is brought out under the trap door, ac- 

cessible through a hole in the snap-on 

shield, see Fig. 1. The trimmer and if 

coil adjustments are all available at the 

top as shown in Fig. 4 

Electrical Features 

The circuit diagram of Fig. 5 shows 

the turret tuner featuring a pentode 

r.f. amplifier. The same mechanical 

features and basic electrical circuit are 

used for the cascode model. 

Notice that the antenna input circuit 

is quite different from the previous 

tuners. Earlier models used a differ- 

ent, balanced antenna coil for each 

channel, requiring at least four con- 

tacts for the r.f. input stage. Actually, 

there was a fifth contact for a ground- 

ed center tap to provide good balarice. 

The new circuit simplifies the switch- 

ing problem greatly by using a new 

broad-band input coil. 7, in Fig. 5 is 

actually a broad-band “balun” which 

appears as a 300-ohm balanced ter- 

mination to the antenna lead-in for all 

v.h.f. channels. The output of the 

“balun” is low impedance, unbalanced, 

and feeds the r.f. amplifier grid. L,-C, 
and L,-C, in Fig. 5 are traps to reduce 

FM interference and improve if. re- 

jection characteristics. For operation 

in the v.h.f. band these traps have no 

effect and only the switched coil, L,, in 

conjunction with Cs, tune the r.f. input 

grid. 

The location of C; on the chassis is 
shown in Fig. 4, which also shows the 

input “balun.” The “balun” consists of 

two hollow ferrite cylinders with the 

coil wound lengthwise and through the 
center of each cylinder. This arrange- 
ment provides extremely tight coupling 

and gives the broad-band characteristic 

April, 1955 

Fig. 3. Completely disassembled tuner, with four ch | seg ts in foreground. 

which is the essential feature of this 

transformer. 

A simple overcoupled transformer is 

switched in between the r.f. output and 

the mixer input stage. Trimmer C; 
tunes the r.f. tube plate and Cy, ad- 

justs the mixer grid circuit. The 

amount of coupling is determined by 

the spacing of the two coils L. and Ls 

on the coil segment, shown in Fig. 2 

The oscillator signal is coupled to the 

mixer grid by induction from the oscil- 

lator coii, L,, to the mixer grid coil, Le 

The cold side of the mixer grid coil 

goes to the test point at the top of the 

chassis which can be used for r.f. align- 

ment. 

In the circuit of Fig. 5, the mixer and 

oscillator are part of a single 9-pin min- 

iature tube, the 6AT8, which consists 

of a pentode and triode. The advantage 

of this tube over the double triode lies 

in the greater gain and better conver- 

sion ratio obtainable with a pentode 

mixer. Other tuners have used the 6U8 

or similar pentode-triode combinations 
The if. output coil, L., can be tuned 

to any desired spot in the 41 me. if 

band. Somewhat unique is the screen 

trap coil Lx, which helps in rejecting 

interference. As seen in Fig. 2, L. con- 

sists of a few turns of enameled wire 

wound on a threaded slug. By turning 

the slug the coil can be tuned over a 

limited range. Actually this is a fac- 

tory adjustment which hardly ever 

needs attention from the service tech- 

nician 

The triode oscillator is rather simple 

and consists of a plate tuned circuit 

with two means of frequency adjust- 

(Continued on page 148) 

Fig. 4. Top view with trap door cover removed showing the clips for the u.h.t. 
mixer crystal and the “balun” used to give balanced 300-chm antenna input. 
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Technician examines 

transparent-plate TV 

tube which is being 
used in a joint proj 

ect sponsored by the 
Office of Naval Re 
search and Bureau o! 
Aeronautics design 
ed to simplify aircraft 
instrument pane!s 

Obviously, this new design is not suited for home viewing— 

however, its basic design principles, with further development 

will lead to a new concept in home TV viewing. The present-day 

tube will, in time, be replaced by a flat disc viewing screen. 

REVOLUTIONARY television pic- 

A ture tube which consists of a trans 

parent flat plate, developed in con 

nection with a long-range program fot 

simplifying aircraft instruments, was 

unveiled recently in Fl Segundo, Cali 

fornia, by the Office of Naval Research 
and the Bureau of Aeronautics 

Describing the epic tube, naval ex 
perts said that as now envisioned, a 

pair of these units would be used on 

each plane, One instrument would fea 

ture a semi-circular plate mounted ver 

tically and directly in front of the pilot 

This would be transparent and would 

thus not interfere with the pilot's vision 

during contact flight. Altitude 
and attitude of the aircraft would b 

plate, and physical fea 

speed 

shown on the 

tures such as mountains, which the pi- 

lot sees during contact flight, would be 

depicted artificially. This instrument 

would tell the pilot all he needs to know 

to fly the aircraft about its three axes 

pitch, roll, and yaw 

The second instrument would consist 

of a round plate ‘nounted below the 

first, just inside the cockpit rim. Broad 

physical below 

would be depicted by analogy and the 

ippearances would be somewhat simi 

lor to that of a radar map 

rhe novel TV tubes will not be used 

ieatures of the earth 
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of what is 

vicinity of the air 

Rather, the display which the 

pilot sees would be an analogy of the 

visual world which he would see if fly 

ing by contact or in good weather 

The tube’s inventor, William Ross Ai 

ken, who is director of research at the 

West Coast lab of Willys Motors 

formerly with the University of Cali 

fornia Radiation Laboratory, revealed 

that the model developed for the dem- 

onstration, was approximately the size 

and shape of a metropolitan city’s tele- 

phone book. It is about 

to present an actual picture 

happening in the 

craft 

and 

three inche 

thick, as compared to the standard pic 

ture tube which has an average depth 

of about 20 inches 

The new tube consists of a pho 
phor screen sandwiched between g! 

plates. It functions by electronically 

exciting selected areas or spots on the 

This is 

as follows: An electronik 

jected along a 

tube 

phosphor screen accomplished 

beam is in 

horizontal edge of thi 

field-free 

the edge of the phospho 

This beam flows in a 

region aiong 

screen and adjacent to a row of trans 

Through con 

trol of the voltages on these deflection 

plates, the beam is bent vertically at 

any desired place along the edge of the 

tube. The I] vertically 

verse deflection plates 

beam then flows 

OE EA BERT 

Mockup of cockpit showing position of the two TV 

screens. 
second 

One plate is mounted vertically while a 
lies horizontally between pilot's hands. 

ion between a in a second field-free res 
series of transparent deflection plates 

and the electrically charged phosphor 

screen of the tube 

Deflection of the bean 

screen at any desired vertical level is 

made possible by controlling the volt- 

age on the transparent deflection 

plates. Through this means, the 

tion of the spot created by the deflec- 

tion beam may be controlled exactly 

The controlled by circuit 

means capable of changing 

on horizontal or deflection 

plates in a sequential manner, that is, 

all plates are at a high voltage except 

those plates opposite the position at 

which it is desired to bend the beam 

One of the advantages of the 

deflection system is 

into the 

posi 

tube is 
the voltage 

vertical 

new 

that it has ex- 

tremely powerful focusing ability, that 

is, the convergence angle large and 
beam blowup, which normally occurs 

in other types of TV tubes, ij not a 

problem here 

Phe trong focusin ction in the 

new tube makes possible a very smal! 

spot on the phosphor screen, which re 

sults in high definition and brightness 

because a larger amount of beam cur 

rent can be concentrated in a small 

area 

The tube which I i 15-inch 

screen, employs electrostatic control 

which eliminates the necessity of using 

magnetic components, which would re 

quire substantial power and, in addi- 

tion, a. . heavy and cost! 

Applications of this principle are 

limited only by the imagination and 

know-how” of the enginee! yy 
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ELL Telephone Laboratories has de 

veloped a new and radically dif- 

ferent medium for transmitting 

television and telephone conversations 

long distances. The new medium, 
a long-distance wave guide, is radi- 

cally different from modern cable o1 

ove! 

radio relay systems in that it uses a 

hollow metallic tube roughly two 

inches in diameter 

Scientists at the Lab believe that 

this new unit may someday carry tens 

of thousands of cross-country tele- 

phone conversations and hundreds of 
television programs simultaneously. By 

contrast, the top capacity for the most 

modern coaxial cable systems is 1860 

two-way telephone conversations or 

600 telephone conversations and two 

TV programs simultaneously on a pair 

of coaxial tubes. Modern coaxial cables 

have eight two of which 

are kept as spares for emergencies 

Wave guides made of solid metal 

tubing have been widely used for 

time for distances It would be 

such tubes, 

sore 

short 

possible to use these solid metal tubes 

for long distances if they were per 

fectly straight, but this is impractical 

The new long-distance wave guide |i 

also a hollow tube but it is constructed 

of a thin copper wire, very tightly 
coiled and wrapped inside a flexible 

outer coating which holds the coiled 

wire in place. This type need not be 
straight and can actually carry signals 

around corners 

Although this new form of transmis- 

ion is still in the experimental stage 

a recent long-distance test was made 

at Holmdel in a copper pipe 500 feet 

long. Engineers bounced signals back 

and forth in the tube for 

40 miles. They calc 

parison, the 

April, 1955 

distances of 

ilated that in com 

same waves could have 

if 

traveled only 12 miles in a coaxial 

cable with the same loss in strength 

The new transmission system oper 

ites even above the “super high” band 

of 30,000 me. The carrier frequency 

for the new wave guide is about 50,000 

negacycles 

A major difference between trans 

mission through the new wave guide 

and through previous systems is that 

the higher the frequency in the wave 

guide, the less the loss through atten- 

This is exactly the r« 

forms of transmission 

Beyond the prospect of 

transmission with the 

ive guide is the possibility of learn 

ation 

other 

erse of 

an impro' ed 

long-distance 

ing how to use tiny wavelengths on the 

order of one millimeter, about “s-th of 

an inch. If this should become possi- 

ble, the wave guide of the future may 

A NEW APPROACH 

TO LONG-DISTANCE 

TRANSMISSION 
A coiled copper wire inside a flexible 

coating has interesting potentialities. 

This hose-like tube is the new Beli long-dis 

tance wave guide. Unlike standard wave 
guides it can carry signals around curves. 

than 

tens of 

e no thicke 

till carry 

a fountain pen and 

thousands of tel 

phone messages 

As a result of 

work, the 

this 

hope to use the 

experimental! 

engineers 

new wave guide in a variety of way 

One such application might be with a 

heavy protective coating so that the 

hollow tubes can be run underground 

which would put them out of sight and 

out of the reach of the elements. Thi 

latter consideration offers possibilitic 

of reduced maintenance cost and even 

better service fy 

Length of the experimental 
wave guide. It is of flexi 

ble copper and approximate 

ly 2 inches in diameter. Car. 
rier frequency is 50.000 m« 

A Bell Labs engineer tests 

transmission through the 

new wave guides of various 

sizes. The 2inch diameter 

was found to be the best 
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Fig. 1. The relerence-shift mod- 
ulator. Miniature tubes permit the unit 

to be built on a compact 4” x 5” x2” chassis. 

Construction details on a Heising modulation system 

that is simple and inexpensive, yet is unusually effective. 

ROBABLY the most expensive item 

in a plate modulator is the modula- 

tion transformer. For this reason 

many rigs which might otherwise de- 

liver twice the rf. output employ 

screen modulation, control-grid modu- 

lation, or some other equally unsatis- 

factory form of efficiency modulation. 

The expense of a modulation trans- 

former can be avoided by the use of 

Heising (choke-coupled) modulation in 

which a relatively inexpensive filter 

choke replaces the modulation trans- 

former. With this system the final r.f. 

amplifier operates at usual class C effi- 

ciency. 
Until recently, however, the Heising 

system has been about as popular as a 
capitalist in Moscow. Since the old 

Heising system employs a conventional 

class A amplifier as modulator, the 
plate efficiency of the modulator is 30 

per-cent at best. And since the plate 

dissipation of a conventional class A 

amplifier tube is maximum at zero 

power output, the input is limited to a 

value equal to the rated plate dissipa- 
tion, therefore the full power output 

capabilities of the tube cannot be 

realized. 

These objections to the Heising sys- 
tem can be overcome by a circuit in 

which the modulator plate current is 

made a function of the applied audio 

voltage; that is, if the plate current is 

limited to the value required by the 
audio level. By this means the modu- 

lator dynamic plate current can be in- 

creased beyond the value which, under 

46 

static conditions, would produce maxi- 

mum plate dissipation. The increase 

in plate current not only increases pow- 

er output, but the greater plate-current 

swing increases the efficiency. In fact, 

if the plate current is swung from sat- 

uration to cut-off, the theoretical max- 

imum efficiency of 50 per-cent can be 

approached 

Two systems that fulfill these re- 

quirements have recently been brought 

to light. Described in the October, 1953 

issue of “CQ” was the class K modu- 

lator’, a system developed in 1952 by 

Richard J. Klensch (K2AZJ) and the 

author. The plate current of the mod- 

ulator tube is controlled by an audio 

clamp tube in the screen circuit, and 

the modulator tube is operated at zero 

bias so that a high plate current can 

be obtained within a reasonable excur- 

sion of the screen voltage. 

With the class K system the author 

successfully modulated 90 watts with 

a single 807. In this system, however, 

a good deal of power is wasted in the 

modulator screen-voltage dropping re- 

sistor. Since the modulator tube is 

zero-biased, the driver must deliver 

modulator grid losses; as a conse- 

quence, the driver tube necessarily con- 

sumes excessive plate power. Also be- 

cause of the modulator grid-power re- 

quirement, a relatively expensive driver 

transformer is usually necessary. 

In the April, 1954 issue of “CQ,” 

Orr described the bias-shift modulator. 

In this system, which was invented over 

19 years ago, modulator plate current 

Bill 
’ 

I MODULATOR 
By DALE HILEMAN, xéoov 

Collins Radio Company 

is controlled by a shift in the control- 

grid bias on the modulator tube. As 

the audio level is increased, the modu- 
lator grid bias is reduced to increase 

the modulator plate current. 

In this system the modulator tube 

can be a triode so that no screen-grid 

dropping resistor is involved. Also the 

modulator tube draws little or no con- 

trol-grid current so that the driver 
tube need consume negligible plate 

power. The bias-shift system is there- 

fore superior in most respects to the 

class K system except that the bias- 

shift system requires a fixed-bias sup- 

ply and class K does not 

Reference-Shift Modulator 

The reference-shift modulator avoids 

the disadvantages of both the bias-shift 

system and class K system. The driver 

consumes negligible plate current; no 

power-consuming clamp tube is em- 

ployed; no driver transformer is used. 

The reference-shift system is basi- 

cally a bias-shift system in which the 

modulator bias is positive instead of 

negative. As the audio level increases, 

the positive bias voltage applied to the 

modulator grid increases; as the audio 

level decreases, the positive bias volt- 

age decreases. 

The author is indebted to Henry S. 

Keen, W2CTK, who suggested the 

unique cathode-follower driver circuit 

that made possible the reference-shift 

modulator. Mr. Keen had devised a 

controlled-carrier, screen-modulation 

system in which the d.c. positive volt- 

age applied to the screen is equal to 

the audio modulating voltage. He sug- 

gested that his circuit might be ap- 

plicable to the Heising system if a zero- 

bias tube were used as modulator. Mr 

Keen also pointed out that a power 

tetrode can be operated as a zero-bias 

tube if the driving voltage is applied 

directly to its screen grid and to the 

control grid through a 20,009-ohm re- 

sistor. 

The reference-shift modulator cir- 

cuit is shown in Fig. 3. The modulator 

is an 807 (V,), its plate connected to 

the final r.f. amplifier in the conven- 

tional Heising fashion. The moduiator 

grids are connected as if the tube were 
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a class B zero-bias amplifier. The 
cathode-follower driver, one section of 

a 12AU7 (V.s), is direct-coupled to the 

modulator grids. 
The driver is a “bootstrap” circuit in 

which its output level determines the 
d.c. reference voltage applied to its 

grid. Its d.c. grid voltage, in turn, de- 

termines its d.c. cathode voltage. 

The cathode voltage is divided in half 

by Rw and Rw» and rectified by CR, to 

provide a d.c. reference voltage, which 

is filtered by C, and applied to the grid 
through Ru. 

During no-signal conditions, a few 

milliamperes of driver plate current 
flows, producing a cathode voltage of 
about 35 volts. This voltage is divided 

in half by Rw and Ry» so that the re- 

sulting reference voltage, applied to the 

grid, is about 17 volts. Under these 

conditions, the d.c. cathode voltage is 

twice the reference voltage. The dif 

ference in these two voltages consti- 

tutes the no-signal bias value. 

The 2:1 ratio of cathode voltage to 
reference voltage, however, occurs only 

with no signal input. As an audio sig- 

nal is applied through C, to the grid, 

the resulting a.c. cathode voltage, im- 

pressed on the already existing d.c. 

cathode voltage, causes an increase in 

the reference voltage. The increase in 
reference voltage, in turn, causes an 

increase in d.c. cathode voltage. This 
“bootstrap” action occurs during the 

first one or two cycles or until the ref- 
erence voltage is equal to half the d.c. 

cathode voltage plus half the peak a.c. 
cathode voltage. 

Therefore, as the signal level in- 

creases, the reference voltage not only 

remains equal to half the rising d.c. 
cathode voltage but increases beyond 

that value by half the peak a.c. cathode 

voltage. Finally, at maximum signal 
level when the peak a.c. cathode voltage 
is about 90 volts, the d.c. cathode volt- 
age and the reference voltage are also 
about 90 volts. Under these conditions, 

the cathode voltage swings between 

zero and 180 volts. 

If at this point you do not fully un- 
derstand the reference-shift circuit, do 

not be discouraged; you are little worse 

off than the author! But rejoice; the 

modulator works despite the rather ob- 

scure principles of operation of the ref- 

erence-shift circuit. 

The purpose of the driver circuit is 

to supply the modulator grid circuit 

with an a.c. audio voltage on which is 

impressed a positive d.c. voltage some- 

what greater than, or equal to, the 

audio voltage. Thus the d.c. modulator 
grid voltage, and the resulting modu- 
lator average plate current, is a func- 

tion of the audio level. 
The time constant of C;, the back re- 

sistance of CR,, and other circuit values 

is great enough that the reference volt- 

age cannot vary at an audio rate but 

small enough that it can follow the av- 

erage audio level and vary at a syllabic 

rate. 
Note that the value of driver cou- 

pling capacitor C. is only 500 sgfd.; 
there are two reasons for this: first so 
that its effect on the rectifier-circuit 

April, 1955 

time constant is negligible, and second 

so that the low-frequency response of 
the amplifier is reduced to increase the 
communication effectiveness of speech 

transmission. 

Fortunately, the circuit values which 

provide the best operation of the bias- 

shift circuit do not also cause ratings 
of components to be exceeded: The 
maximum rated plate current of the 
12AU7 is 20 ma., but the maximum 

driver plate current is only 10 ma. The 
maximum rated cathode-to-heater volt- 
age, 180 volts, is reached but not ex- 

ceeded. The maximum rated back volt- 
age of the 1N38, 100 volts, is ap- 

proached but not exceeded. The max- 

imum rated d.c. control grid current of 

an 807 is 5 ma., but the maximum grid 

current of the 807 modulator is 4 ma. 
In the preceding statements the author 

is, of course, basking in the protection 
of the usual 20 per-cent tolerance ap- 

plied to ratings of electronic compo- 

nents in the hope that these tolerances 

can also be applied to these measure- 
ments. 

With a plate voltage of 350 to 600 

volts, the resting plate current of the 
modulator is in the neighborhood of 35 

ma., and the maximum plate current is 

about 100 ma. The plate current of the 
final r.f. amplifier should be about 100 
ma. Therefore, the total plate current 

to the modulator and final swings be- 

tween 135 and 200 ma. The exact 
values of course depend upon the 
driver and modulator plate voltages 

Performance 

In the theology of ham radio, a Hei- 

sing modulator using only one coupling 

choke cannot produce 100 per-cent 
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Fig. 2. A parallelteed system for use with 
separate power supplies. The modulator 
and final amplifier use a common ground 
and the plate circults are capacity-coupled. 

modulation. However the author ob- 

served with the reference shift circuit, 

as did Bill Orr with his bias-shift cir- 

cuit, that the modulation percentage is 

so close to 100 per-cent that the dif- 

ference cannot be accurately measured 

using conventional scope techniques. 
(Continued on page 156) 

Fig. 3. The reference-shift modulator circuit. Miniature tubes are used in the 
speech-amplifier and driver circuit and the modulator is an 807. No trans- 
formers are used. Values shown for components in the final ri. amplifier cir- 
cuit do not necessarily apply to any 807 final but depend on operating conditions, 

+350 TO 400v @~ aT! 
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Rr—4.7 megohm, /y w. res. 
Ri, Re—35600 ohm, Yo w. res. 
Rs, Re—470,000 ohm, Yq w. res. 
Ry—2.2 megohm pot 

Rr-—-100000 ohm, Vy w. res. (see text, * 
sign Considerations” ) 

Re—2.2 megohm, y w. res. 
Re—10,000 ohm, Vy w. res. 
Rie—220,000 ohm, Ya w. res. 

Rir—1 megohm, VY, w. res. 
Ra, Rir—100,000 ohm, Vy w. res. 
Ru—22,000 ohm, 1 w. res. 

#360 TO 600v 
fa 200A (tar) 

Ci, Cet pid, 100 +. capacitor 
Ca, Co—270 puld. coramic capacitor 
Cyr—B pwid., 450 +. elec. capaciton (see text, 

“Design Considerations” ) 
Ce—500 pufd., 600 +. capacitor 

Cr— 003 pld., 500 +. mica or coramic capacitor 
CHr—5 hy., 200 ma. choke 
CRr—IN38 crystal diode 

Vr—I12AX7 tube 
Ve—12AU7 mbe 
Ve—807 tube 
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The Bogen Models DB20DF and DO30A 
both of which incorporate the variable 

damping factor control. (Right) Calibration. 

By CHARLES A. WILKINS a” top 5 

Assistant Chief Engineer ” 

David Bogen Co., Inc DAMPING FACTOR 

F: mM MANY YEARS manufacturers Details on a new control circuit which permits adjustment 
of audio amplifiers have realized 

that this component has reached th for ultimate damping, thus reducing speaker distortion. 

practical limits of perfection rhe 

efforts of the industry are now being 

directed, in the main, toward the That the loudspeaker is the weakest able of handling moderate amounts of 
maintenance of quality while reducing link in the chain of equipment that power in the range below 60 to 80 

cost. Today, even the lower priced typifies the modern high quality re- cycles without generating larg 
high-fidelity amplifier can faithfully producing system is a matter of con amounts of distortion--far more than 

reproduce a range of frequencies that mon knowledge and uncommon con would be tolerated in the remainder of 

exceeds the limits of hearing. Howeve cern. The average speaker is incan the system. Values in excess of 10 per 

the case for the loudspeaker is not cent are commonly encountered below 
nearly so gratifying EDITOR'S NOTE There are quite a seu 50 cycles in even the finest. costliest 

One of the most stringent (and usu- sepberete o: on eee B.A dh. speakers when they are operated at 
ally one of the most disappointing) ing. From the information we have the moderate power level required for 

tests that one can make on his sound a eas soeemae + ed ae concert listening in the home. Values 
system is to attend a live symphony manufacturers regarding the design of for less expensive units may run very 

concert and then while the memory of oe mp ny Ragone : Bs Be much higher, perhaps 50 per-cent and 

the sound is still fresh, to go home and On the assumption that our readers more 
try to get the same clean, wide-range pty pF pg po heme — me We might ask what types of distor 

sound and wide dynamic range on his with one company’s analysia of the tion are present in the bass range 

home equipment. Try it some time! problem First, there is harmonic distortion. o1 

frequency “doubling” and “tripling.” If 

Fig. 1. Equivalent circuit of amplifier driving a speaker load with the current the speaker is called upon to repro 

feedback returned to the amplifier. Refer to the author's discussion in text. duce a 32-cycle tone, the sound get 

erated will usually be mostly 64 

cycles and 96 cycles Since these 

AAAA, eT ee & two unwanted tones are higher ir 

' | wt Sa ——_™ 7 | . frequency than the fundamenta 

| Re mn the resulting sound will be louder thar 

(v es+iRe (U)-Ales+IR¢) | La if the fundamental were reproduces 
S (Fletcher-Munson effect). The speaker 

es | | | 7 <— Ra Eo will so | rie ; > | ound as if it had more bass be 

? | io | Tee cause our ears are less sensitive t 
7 ) . | én P ‘ 
Le IRY ~o = ] ee these low frequencies. But th 

| cs —_—J sr, %, v | ? ~ false or artificia ?— Second 

Ry ere is intermodulation distort on oO 

| L frequency adding and subtracting. This 

characteristic causes a muddiness i: 

the bass and actually the « tion of 

—_ ——————— — = synthetic bass It j pe nt that 
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when we try to reproduce music which 

is a complex sound of many different 

tones, we hear not only artificial and 

synthetic bass but a general muddy 

blending of the sounds from the in- 

dividual instruments. All this induces 

fatigue in the listener who consciously 

or unconsciously tries to sort out and 
make sense from this aural confusion 

in the bass range 

What are the sources of speaker dis- 

tortion? Therc are several. 1. The non- 

linearity of vo‘ce coil and rim suspen- 

sions which hold the voice coil and 
cone to the speaker frame. 2. Fringing 

effects that occur when the voice coil 

is driven out of the linear flux region 

of the magnetic field. 3. Mechanical 

and acoustical resonances that occur 

in the speaker and its enclosure. The 

last, if appreciable, will lead to boomi- 

ness and hangover which color all re- 

production. The speaker can be more 

easily overdriven at and near the fre- 

quencies of these resonances and gen- 

erate large amounts of distortion that 

are not harmonically related to the 

fundamental; this type of distortion is 

most objectionable to the ear. 

Another question might arise and 

that is why conventional negative feed- 

back does not help the situation. The 

motional impedance of the speaker— 

the business end, so to speak, in which 

both sound and distortion are gener- 

ated isolated from the amplifier 

output terminals by the d.c. voice coil 
resistance. Since the negative feedback 

taken from the 

is 

is amplifier output 

terminals, its effect on the behavior 
of the motional impedance is quite 

limited. If we could reach in and 

cancel out the d.c. voice coil resist 

ance, the problem would be solved 

High Frequency , 
Response’ 

Transient Damping Excellent 

Hangover | 

Equivalent Effect on : ~| 
Magnet Weight 

Increase 

* No effect with 300-cycle filter in circuit 

SPEAKER ULTIMATE DAMPING 
CHARACTERISTIC (Positive Current Feedback) 

Distortion Greatly decreased 

Low Frequency Resp | Requi q equalization due 
to overdamping* 

Maximum flatness | 

Greatly decreased 

‘Compensated by 300-cycle filter 

LOW DAMPING 
(Negative Current Feedback) 

Greatly increased 

Speaker and enclosure 
r accentuated 

Accentuated 

Very poor 

Greatly increased 

Decrease 

table 1. Characteristic effects ot low d | " ing and damping” on speaker r 

system as compared with an average damping factor of approximately plus 30, 

Outside of placing a _ wide-range 

microphone in front of our speaker and 

using the voltage generated by the 

microphone as the over-all negative 

feedback source’; or by including a 

pickup coil in addition to the voice coil 

from which the negative feedback volt- 

age may be derived as a motional volt- 

age’; there remains but one way of 

encompassing the motional impedance 

within our over-all negative feedback 

loop, and that is to sample the current 

flowing through the speaker. It is im- 

mediately apparent that the waveform 
of the speaker current will contain the 

distortion information that we desire 
The type of circuit necessary to sam- 

ple the speaker current can best be in- 

vestigated by examining the simple 

equivalent circuit of Fig. 1 which 

shows an amplifier driving a speaket 

load wth an input signal e, applied to 

the input. Z, represents the voltage 

developed across the radiation resist 

ance R, or air load of the speaker. It 

is this voltage that is radiated as sound 

Any non-linear or frequency discrimi- 

nating elements present can be lumped 

and represented as an impedance Z in 

parallel with R,. The current through 

both R, and Z passes through a feed 

back resistor R, and develops a volt- 

age IR, across it. This voltage is added 

to the input signal voltage e,. 

The current through R, is the sum 

of the useful current through R, and 

the distortion current through Z 

I=iith... (1) 

The voltage developed across R, and 

Z is: 

E Ale, + IR,)+IRe + IR 

+ IR : (2a) 

which can be rearranged as 

BE Ae + JOR, Re) IR, 

(A 1) (2b) 

Since we desire to make &#, a faith- 
ful reproduction of e,, we must make 

E Ac (3; 

Fig. 2. Schematic diagram of the Bogen Model DO30A basic power amplifier. This unit incorporates the “ultimate damping” feature. 
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z oT + re — ? . Fig. 3. Acoustic meas- 
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We can accomplish this by making 
the last two terms of equation (2b) 
cancel each other, which means that: 

T(Ra + Re) IRA(A 1) (4) 

The 7] term goes out and leaves us with 

a value of R, to accomplish the cancel- 
lation, which is: 

R, = (Re + Re)/(A~1). (5) 
Now it is not obvious from this 

enalysis whether we have to use posi- 
tive current feedback or negative cur- 
rent feedback to reduce the distortion, 
so let us probe a little further, With- 
out going through a lengthy technical 

derivation, the source resistance R, 

of the amplifier, when connected as 

shown in Fig. 1, can be written as: 
R, Re RA — 1) . . ° (6) 

Substituting into equation (6) the 

value of R; we found in equation (5), 
we see that: 

R. _ soa R. . . (7) 

which means that the source resist- 

ance of the amplifier must be just 
negatwe enough to cancel the d.c. re- 
sistance of the speaker voice coil. This, 
then, is definitely positive current feed- 
back that has been applied. We have 
reached in and canceled out the dc. 

voice coil resistance, To this condition 

of adjusting the source resistance to 

exactly cancel the voice coil resistance, 

we have assigned the term “ultimate 

damping.” 

Negative voltage feedback must be 

used around the amplifier to reduce 

distortion generated in the amplifier 
itself to within acceptable limits. In 

the practical circuit to be described 
later, the current feedback is added 
to the negative voltage feedback to 

accomplish the adjustment of the am- 
plifier source resistance. The design 

of the amplifier is such that when ad- 

justed for ultimate damping a mini- 
mum of 17 db of negative voltage feed- 

back remains active to minimize am- 

plifier distortion. This circuit is called 
the “variable damping factor control’” 
and has been incorporated into Bogen 
Models DB20DF and DO30A. It en- 
ables the listener to adjust the source 

resistance of the amplifier between the 

wide limits of about +1—through in- 

finity-—to —1 (ultimate damping). The 

relationship between source resistance 

R, and damping factor DF is a simple 

one. 
DF Ro/R. : (8) 

Re is the d.c. voice coil resistance. 

Fig. 4. Simplified explanation of the effect that damping has on the 
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The schematic of ampliSer Model 
DO30A is shown in Fig. 2. The “vari- 
able damping factor control” circuit 
consists of the simple bridge circuit on 
the secondary side of the output trans- 
former. Loudspeaker current flows 
through the 0.47-ohm and the 0.27- 
ohm resistors and produces a voltage 
drop that is proportional to the cur- 
rent flow. This current-proportional 

voltage is sampled by the slider of the 
25-ohm potentiometer and fed back 

through the low-pass filter composed of 

the 220-ohm resistor and the 4 sfd. 
capacitor to the cathode of the first 

stage where it is added to the over- 

all negative voltage feedback. At a cer- 

tain central position of the 25-ohm 
potentiometer slider, there will be no 

voltage developed between the slider 
and ground and, therefore, no current 

feedback. On either side of this par- 
ticular setting, the slider will sample 

either a positive or a negative current- 

proportional voltage, depending on 

whether the slider is moved toward the 
0.47-ohm or the 0.27-ohm resistor, re- 
spectively. Positive current feedback 

will reduce the amplifier source resist- 
ance, while negative current feedback 

will increase it. 
The low-pass filter limits the effect 

of the control to frequencies below 300 
cycles : 

1. To influence the apparent efficien- 

cy of the speaker in the frequency 

range that requires modification of re- 

sponse because of either too much bass 

or too little bass as caused by under- 

damping or over-damping the speaker 
system. 

2. To circumvent tweeter oscillation 
(if one is used in the speaker system) 

which might result in damage when 

adjusting the damping to the negative 

range. (Assuming the efficiency of the 
tweeter to be much higher than that 

of the woofer as is usually the case, a 
resistor or pad is generally connected 

in series with the tweeter to reduce its 
sound level to eaual that of the woofer. 
Thus, if the speaker system is proper- 
ly balanced, it would be impossible to 
cancel total tweeter resistance before 
completely cancelling that of the 
woofer. But some people like exag- 

gerated highs and their speakers must 

be protected.) 

3. To restrict the damping action to 

the bass range where it is most eected 

and most effective. 
Fig. 3 shows the actual measured 

effect of various control settings on 

the acoustical distortion generated by 

a typical 12-inch coaxial speaker 
housed in a bass-reflex cabinet. These 
curves are not frequency response 
curves but are 5 per-cent harmonic 
distortion contours for different damp- 

ing factor values; they portray the 

maximum sound power obtainable 

from the speaker before its distortion 

exceeds 5 per-cent. From these curves, 
we see that with a damping factor of 

1.2, which is exceedingly close to 

ultimate damping, this speaker can be 
driven about 30 db harder at 20 cycles 
than is possible with a fairly represen- 

(Continued on page 160) 
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For most applications, the trap- 
tuning capacitor, shown in Fig. 
3A, can be a receiving type. Trap 
attenuation can be determined 
by connecting in the antenna 
circult of a receiver with S-meter. 

boatmen are going to be LOT of 

A bothering marine-radio technicians 

this season for wavetraps on the 

2738-ke. channel of their radiotelephone 

transmitters. The reason is that many 

of the old-time sets still on the air 

put out messy signals. When second- 
harmonic emission from these clunkers 
(and improperly-adjusted new sets) be- 

gan interfering with the 5476.5-kc. air- 

ways channel, the axe fell. Kill the 

harmonic or go off the air, was the 

order to the boatmen. 

In its order the FCC stated, “Har- 

monic attenuation and elimination is 

rather a simple problem when only one 

frequency is involved since a simple 

trap circuit will usually suffice to re- 

duce the intensity of the harmonic to 

a level which will not cause objection- 

able interference.” So the flurry over 

traps commenced. 

Actually the first 

trap or not to trap?” Some transmit- 

ters won't need one—they're “clean” 

already. These the manufacturers will 

certify. But some of the older rigs 

aren't backed up this way. And, if the 
transmitter is one of those bearded 

antiques with an output circuit similar 

to that of Fig. 1A more than a trap is 

called for. Using low-Q tank and direct 

coupling into an untuned antenna is the 

fastest way to make harmonics —trap 

or no trap. To legalize this kind of rig 

some modification is necessary! 

The circuit of Fig. 1B qualifies when 

properly adjusted, usually without 

needing any accessories. It has the ad- 

vantage that the original channel- 

switch wafers can still be used for all 

necessary tuning, and all it requires in 
addition is a “‘t 

question is, “To 

ank-resonating” capaci- 

tor (C,.), an antenna-coupling capaci- 

tor (C,), and the antenna-tuning coil 
(L,). Basically the 

network 

To tune a transmitter with the cir- 
cuit of Fig. 1B first resonate the plate 

“tank,” either by the plate-inductor 

clips or tuning capacitor, whichever is 
provided, with the antenna disconnect- 

ed. Do not touch the plate tuning 

1955 

circuit is now a pi- 

April, 

New FCC regulations on second-harmonic emission from 

radiotelephone transmitters mean new wavetrap jobs. 

again. Then connect the antenna and 

adjust antenna-coil tuning for reso- 

nance which will be indicated by maxi- 

mum output and maximum tube plate 

current. Adjust tube loading for rated 

plate current and proper modulation by 

varying the value of the antenna- 
coupling capacitor. The last two ad- 
justments may be touched up as nec- 
pe - 

Now, suppose the transmitter has a 
respectable circuit. As the FCC says, 

eliminating a harmonic with a trap can 

be a simple problem. But, on the other 

hand, it can be a toughie. In the first 

place, you can’t call up the corner store 

and order a dozen traps. You make 

them yourself. Even this sounds easy 

just a parallel coil and capacito1 

in the antenna lead—until you get 

down to cases. Then you remember 

that connecting coils in the antenna 

lead may reduce transmitting efficien- 

cy. And the cold, hard law says the 

harmonic must be down 40 db from the 

fundamental. How do you make sure 

of that? To measure second-harmonic 

output accurately, you usually need a 

field-strength meter. You don't get 

Fig. 1. 

WARREN PHILBROOK 
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HUNTING 
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ON 2738 
By 

\ 

these at the corner store, either. Ac- 

cordingly, there is as much of a prob 

lem in finding the strength of the har- 

monic as there is in eliminating it 

Fortunately, it is possible to get a 

safe enough approximation of the ratio 

of fundamental carrier to harmonic 

emission by using a communications 

receiver with a _ properly-calibrated 

S-meter. Calibration can be checked 

with a standard signal generator 

Counting one S point worth 6 db, the 

signal on 5476.5 ke. should be down at 

least 7 S points from the level on 
2738 ke 

Use the receiver-antenna connection 

scheme of Fig. 2. With the receiver 

tuned to 2738 ke., turn on the trans 

mitter and adjust & for a carrier read 

ing of S9. Then switch to 5476 ke. If 

the S meter reads below S2, the trans 

mitter is respectable. If not, it does 

need a trap. How shall we build it? 

In the usual marine-radio installa 

tion, extreme care must be taken in 

introducing anything in the antenna 

circuit. Long antenna systems are not 

too critical, but the usual small boat 
(Continued on page 150) 

(A) Output circuit found in some of the older radioteleph tr itt 
(B) Circuit changes on (A) which will eliminate illegal second hermenic outeaten, 
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have a serious disadvantage which 

prevents their being completely 

foolproof. The safety afforded by the 

lock depends primarily on the num- 

ber of possible combinations which 

may be set. Although only one is 

right, if a potential intruder or bur- 
glar has sufficient time, he may con- 

Miss mechanical combination locks 

tinue trying combinations until the 

right one is found. 

Not so the “electronic” combina- 

tion lock shown in Fig. 1. In addition 

to the safety afforded by the number 

of possible combinations, this lock has 

several additional features which make 

compromise virtually impossible. 
First, when the operator starts set- 

ting the combination, he has a limited 

amount of time in which to complete 

the operation. If he knows the com- 

bination, he has no difficulty in setting 

it within the specified time limit. If 

he doesn't set the combination prop- 

erly within this time, however, an 

alarm buzzer or bell will sound and 

will “lock on.” No amount of reset- 

ting the dials will silence the alarm 

once it sounds 

Secondly, unless the operator knows 

the combination in advance, he cannot 

tell when the proper combination has 

been set until the time limit expires 

There are no tumblers to drop into po- 

sition, nor any special sounds to indi- 

cate when the dials are properly set 

A potential intruder may accidentally 

set the right combination several times 

while attempting to “beat” the lock, 

but nothing will happen until the time 

delay is over 

Even cutting the main power source 

will not allow the intruder to gain en- 

try, for the combination lock requires 

power to release the door latch. If the 

power is cut, it becomes impossible to 

=) LOcK ELEASE 

Although the author's unit, as 
shown above, employs only three dials any 
number can be added for greater safety. 
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ELECTRONIC 
OMBINATION 

By LOUIS E. GARNER, JR. 

LOCK J 

Not even the slickest intruder can beat this lock 

with its special time delay relay and alarm system. 

open the lock, unless a special “stand- 

by” power source has been installed 

In addition, depending on the num- 

ber of dials used, as few as 106 and as 
many as 10,240,000,000,000 combina- 

tions are possible. Any one of these 

combinations may be set up in a few 

minutes’ time without requiring the 

services of a skilled locksmith. Thus, 

where maximum protection is desired, 

a different combination might be used 

every week, or even every day. 

Circuit Description 

The complete schematic diagram for 

the electronic combination lock is given 

in Fig. 2. An interior view of the wired 

model is shown in Fig. 4. 

Although the power source is a 117 
volt line, a transformer, 7), is used to 

obtain six volts and actual circuit op- 

eration is on 6 volts exclusively. This 

permits the ready substitution of a 6- 

volt storage battery as a “stand-by” 

power source for emergency work 

Normally, relays RL, and Rl» are 

open, lock-switch 8, is closed, and com- 

bination dial switches 8, S,, and 8; 

are in their “off” positions. A small 

amount of current flows through R,, 

Rl», and 8s. 

Each of the rotary combination 

switches ‘Ss, 8S, and 8.) consists of 

two wafers teferring to Fig. 2, the 

upper switch wafer is used for the 
actual combination, while the lower 

switch wafer is used to supply power 

to time delay relay RL, 

Suppose that any one (or all) of the 
combination switches are turned to 

one of the numbered positions other 

than the proper dial combination (2- 

5-8 in Fig. 2). For purposes of illustra- 
tion, we might suppose the combina- 

tion 3-2-6 to be tried. As soon as any 

switch is turned from its “off” posi- 

tion, power is supplied to relay Rln. 

This relay Joes not close immediately, 

however. A delay of from 1 to 30 

seconds occurs (depending on the 

choice of relay). 

During this period nothing happens, 

even if the rotary switches are turned 

to other positions, including the right 

combination (unless all three are si- 

multaneously returned to the “off” 

position). 

After the time delay, however, RL, 

closes, supplying power to the center 

arm of Ss. Assuming this arm to be 

in position “3”, resistor R, is essen- 

tially shorted out, closing RL, and set- 

ting off the alarm buzzer B. 

Resistor R, is chosen to supply suf- 

ficient power to RL, to hold it closed, 
but not enough power to close it when 

open. Thus, once RL, closes, the alarm 

buzzer continues to sound even if all 

three dia‘ switches are returned to 

their “off” positions. The alarm buzzer 

may be silenced only by opening the 

“Alarm Release” switch 8», located in- 

side the protected area 

If any one of the dial combination 

switches is not properly set at the in- 

stant the time delay is over and Rl, 
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closes, the same action occurs——-RL, is 

closed and the alarm buzzer is sounded. 
This is true even if only one of the 
switches is turned, with the other two 
left in their “off” positions. 

Suppose, now, that the proper com- 

bination has been set within the time 

delay period. With the circuit wired as 

shown in Fig. 2, switch S, would be 

set to position “2”, switch 8, to posi- 

tion “5”, and switch 8; to position “8”. 

When RL, closes, power is supplied 

to the center arm of 8S, and to switch 
terminal “2”, from here to the center 
arm of S, and to its terminal “5”, and 

from here to the center arm of 8; and 

its terminal “8”. Finally, power is ap- 

plied across the electric latch release 
or solenoid terminals “A” and “B”. In 
the demonstration model, shown in the 

photographs, power is supplied to a 

pilot lamp (PL,) to indicate that the 

proper combination has been set. 
Push-button switch 8, may be used 

to operate the electric latch release if 
desired. It bypasses the entire combi- 

nation system. Normally, this switch 

is located at a guard’s desk inside the 

protected area and is used to admit 

visitors and workers during regular 

hours 

Lock switch S, serves as an “Alarm 

Release” switch and opens the RL 

circuit. It is located within the pro- 

tected area. A toggle, push-button, ro- 

tary, or any simple s.p.s.t. switch may 

be substituted for the lock switch in 

the model 

Circuit Modifications 

The basic combination lock circuit 

given in Fig. 2 may be modified con- 

siderably by the builder or installer 

Both simpler and more complex circuit 

arrangements are possible to meet 

special requirements. A few of the 

more common modifications follow: 

“No Alarm” System: The alarm fea- 

ture may be left out simply by omit- 

ting R,, RL», S., and the alarm buzzer 

All other features of the basic system 

are retained, however, including both 

the time delay and the guard's release 

switch (S8,). 

Simple Combination Switch: An even 

simpler circuit results if the time de- 

lay feature and the alarm feature are 

both omitted. Only the upper sections 

of switches 8,, 8,, and 8S; are needed 

Points “C” and “D” are connected to- 

gether and relay RL, omitted. With 

this arrangement, there is no time de 

lay and no alarm... the lock will 

whenever the switches ar: 
properly set 

Using With «2 Time 

installations it may be desirable to 

combine the “electronic” combination 

lock with a conventional time lock ar- 

rangement. This may be done simply 

by connecting a time switch in series 

with the power line to the combina- 

tion lock circuit. The combination lock 

will then be operable only over speci- 

fied periods of time 

Increasing The 

release 

Switch: In some 

Number of Possible 

Combinations: The model shown uses 

three 11-position rotary switches in 

the combination selection circuit. With 
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Rr—7 ohm, 5 w. ves. (see text) 

RL+r—Time delay relay (Amperite 6NO010) 
Rle—S.p.st. 6 v. relay (Guardian 200-M1, 6 

». coil) 
Sr—S.psst. push-button switch 
Se—S.p.s4. rotary (or toggle) lock switch 

Sa, Si, Se—D.p. 11-pos. rotary switch (Cen- 
tralab 1413) 

B—Bucrer (Edwards 2723) 
PLr—FPilot lamp socket and jewel (on demon 

stration model only) 

RlLe—D.p.das., 117 

1-6 v. “hot shot” or storage battery 

Tr—F il. trans, 6.3 +. (Stancor 2P-S014) 

relay (Guardian 200-M2 
with 113 ». coil) (See Fig. 6) 

Fig. 2. As the schematic diagram clearly indicates, the wiring is relatively simple. 

this arrangement, one thousand com- 

binations are possible. The number of 

combinations may be increased or de- 

creased simply by changing the num- 

ber of switches in this part of the cir- 

cuit, or by using switches with a dif- 

ferent number of positions. The basic 

wiring arrangement is the same re- 

gardiess of the number of switches 

used. 

Where more than three dials are 

used, they may be arranged in rows 

rather than in a single line in order to 

conserve space. Several possible ar- 

rangements are given in Fig. 3. Dial 

arrangements for a four-switch lock 

(Fig. 3A), for a six-switch lock (Figs. 

3B and 3C), and for a nine-switch lock 

(Fig. 3D), are shown 

As the number of dial positions is 

increased, the number of possible com- 

binations increases so rapidly that the 
chances of a potential intruder guess- 

ing the combination of a 6-dial, 21-po- 

° ° ° ° 

Fig. 3. Several possible panel layouts 
should more than three dials be desired. 

sition lock are negligible. The odds for 

getting the right combination are 64, 
000,000 to 1 

Special Alarm Features 

conditions it may be desirable to use 

another alarm in place of or in addi- 

tion to the standard buzzer. In such a 

case, relay RL,» may be used to contro! 

almost any desired alarm circuit; for 

example, it may be used to switch a 

heavy-duty relay to turn on flood- 

lights, or it might be used to release 

tear gas in the protected area It could 

158) 
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(Continued on page 

Fig. 4. The tube-like component at bottom left of this internal view is the time delay relay. 
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By MATTHEW MANDL 

When TV picture troubles come in pairs, don't overlock 

the secondary symptoms. They will help localize trouble. 

HE experienced television service 

T tccenictan makes his initial diag- 

nosis of trouble symptoms from in- 

spection of the defects which are evi- 

dent in the picture and in the sound 

from the speaker. The accuracy of 

such an analysis saves considerable 

servicing time, whether at the bench 

or in the customer's home. Sometimes 

the evidence is such that it points 

directly to the source of trouble and 

hence often localizes the circuit which 

is at fauit before the chassis is re- 

moved from the cabinet. 

Symptoms caused by single troubles 

are easy to localize and consist of such 

defects as picture tearing, snow, ghost 

reception, and hum from the speaker. 

On occasion, however, more than one 

trouble might be in evidence and it is 

Fig. 2. The picture shown in (A) suffers from keystoning and 
poor definition. The keystone effect is due to shorted turns 
in the left-hand vertical deflection yoke coil shown in (B). 

important to recognize each symptom 

which appears on the screen to save 

time during the repair procedure which 

follows after the chassis is out of the 

cabinet. Some of the more common 

double troubles of this sort are illus- 

trated and discussed herein and will 

serve “s a guide to stimulate closer 

observation of defects which appear 

on the screen of a defective receiver. 

Pincushion and size. Fig. 1 shows 

a picture which has reduced width. In 

addition to this symptom, however, 

pincushion effect is noticeable at the 

right side and the other picture edges 

are not symmetrical. Pincushioning 

often occurs when a wide focus (cosine) 

yoke is employed in conjunction with 

cylindrical face-plate picture tubes 

such as the 21EP4, 21JP4, 21FP4, etc 

Fig. 1. Case of reduced width accom 
panied by pincushioning is shown 
left. This occurred in an Olympic 
Model DX-214 TV receive: and was 
caused by a defective width coil 
shc'wn Lelow. and misadjusted picture 
tub: corrector magnets for the yoke. 

The roanufacturer provides a correc- 

tive device in the nature of two per- 

manent magnets which are suspended 

from the yoke housing by flexibk ex- 
tension rods. The procedure for cor- 

rection usually consists of reducing 

height and width sufficiently so that 

the raster or picture edges can be 

seen. The c rector magnets are then 

adjusted by moving them closer or 

farther away from the flare of the 

picture tube. When the four edges of 
the picture arc straight, the height 

and width controls are re-adjusted to 

expand the picture to fill the mask. 

When the picture is shrunk as shown 

in Fig. 1 because of some fault in 

the horizontal sweep system, the cor- 

rector magnets can be adjusted to 

straighten the sides before servicing 

the horizontal section If the pin- 

cushion effect were ignored and the 

picture restored to full size by cor- 

recting the fault in the horizontal sys- 

tem, the pincushion effect would not 

be noticeable and would probably be 

overlooked. 

The reduced picture in Fig. 1 was 

caused by a defective width coil in 

the circuit also shown in Fig. 1. The 

Fig. 3. Negative picture and decreased height shown in 
(A) are due to defective fine tuning control (B) ond vertical 
output amplifier tube. The circuit is from a G-E 24C101. 

800 pyle 
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reduced efficiency of the horizontal 

system lowered the voltage boost po- 

tential which, in this receiver, also ap- 

plied “B” voltage to the vertical out- 

put tube. Hence the height was also 

affected to a slight degree 

Keystone and definition. Fig. 2A 

shows a picture with a slight keystone 

effect. In addition to this, however, 

the vertical wedges of the test pattern 

are obscure. The latter symptom in- 

dicates that the bandpass of either 

the tuner or the video if. stages (or 

both) is incorrect. Since the horizontal 

wedges are clear, it indicates that the 

focus is all right. Thus, in addition to 

correcting for the keystone effect at 

the left of the screen, the tuner track- 

ing and video if. alignment should also 

be checked so that the bandpass can 

be widened to improve picture defi- 

nition 

The slight keystone is caused by 

some shorted turns in the deflection 

yoke. As shown in Fig. 2B, the ver- 

tical deflection coil sections are at each 

side of the picture-tube neck and the 

horizontal coil sections are above and 

below the tube neck. This arrange- 

ment is necessary because the mag- 

netic fields of a coil influence the 

electron beam at right angles and 

hence the vertical coil sections on each 

side of the tube sweep the beam from 

top to bottom. If the left vertical coil 

section has some shorted turns, it will 

cause the defect shown in Fig. 2A. The 

particular section of the yoke which 

causes keystoning is of academic inter- 

est only, since the usual practice is to 

replace the entire yoke when servic- 

ing the defect 

Tuner tracking and video Lf. align- 

ment to correct for the obscure vertical 

wedges should only be undertaken by 

following the step-by-step procedures 

detailed in the service notes for the 

receiver in question. Such procedures 

have beer established by the manufac- 
turer as the most simple and accurate 

means of adjusting the receiver and 

hence should be followed carefully 

using the type of equipment recom- 
mended. An inferior sweep generator 

with a nonlinear sweep or an inac- 

curate marker may cause the align- 

ment of the receiver to be poorer than 

it was originally 

If height and width are at an abnor- 

mal setting so that the picture is 

blown up above normal, a keystoned 
pattern will not be noticeable. Under 

this condition the service technician 

will try vainly to correct for proper 

vertical and horizontal linearity. In 

such an instance it is a good idea to 

check vertical and horizontal size and 

adjust the controls so that the picture 

is reduced in size. When this is done, 

such defects as keystoning and pin- 

cushioning are more readily in evi- 

dence. 

Negative picture and height. Fig. 3A 

illustrates the double defect of a nega- 

tive picture as well as a reduction in 

height. In such an instance it is ad- 

visable to adjust the height control to 

see if the lower portion of the picture 

can be made to fill the mask. If not, 
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servicing of the vertical section is in- 

dicated as well as correction of the neg- 

ative picture. 

The negative picture shown in Fig. 

3A was due to a defective fine tuning 

control, shown in Fig. 3B. The control 

had an open circuit condition which 

made it inoperative and the tuner could 
not be brought into proper resonance 

for the stations tuned in. The result 
was a Video signal overload. 

(A negative picture can also occur in 

a strong signal area when the heater 

of the video amplifier tube opens. In 

such an instance there is often suffi- 

cient tube capacity to transfer the 
strong signal through the defective 

stage. Since the tube does not amplify, 

there is no phase reversal across the 

tube and hence, a positive-going signal 

is applied to the grid of the picture tube 

instead of a negative-going signal. The 

result is a negative instead of a positive 

picture.) 

The insufficient height in this re- 

ceiver is caused by a defective vertical 

output amplifier tube. 

Picture pull and sync loss. Fig. 4A 
shows a picture in which the vertical 

sync is unstable, causing the picture to 

roll. At the same time, there is an edge 

pull. The latter symptom is indicative 

of hum entering the horizontal sweep 

circuit. This condition can be caused 

by a cathode-heater short in one of the 

tubes. If a tube which handles the 

video signal is involved, it would cause 

a hum bar to appear since the hum 

reaching the grid of the picture tube 

will alternately darken a section of the 

screen. The lack of the hum bar in Fig. 

4A, however, indicates that the defect 

is confined to the stages after the sync 

take-off point in the video amplifier 

The edge pull indicates the hum is 

entering the horizontal circuits, and the 

vertical roll indicates that the hum 

component is also entering the vertical 

system and affecting the sync because 

of the phase difference between the 60- 

cycle hum signal and the vertical sweep 

frequency. For this reason, the two 

symptoms point to the fact that the 

trouble must be confined to the sync 

separator and amplifier stages. In the 

receiver which produced the picture 

shown in Fig. 4A, a cathode-heater 

short existed in the 12SN7GT syne 

clipper tube, shown in Fig. 4B 

Foldover and focus. Fig. 6B shows 

severe foldover along the bottom sec- 

tion of the screen as well as poor focus. 

Fig. 4. Pulling at the edges and vertical 
roll shown in (A) were caused by cath- 
odo-heater leakage in sync clipper of (B). 

Fig. 5. 
symptoms of snow and incorrect verti 
cal positioning due to separate troubles. 

This picture exhibits the twin 

The poor focus is indicated by the ob- 

scure horizontal wedge. In a well-fo- 

cused receiver, the horizontal wedge 

should be clearly defined to the center 

circle. The focus should not be af- 

fected by the trouble which causes the 

foldover. 

The foldover condition was caused by 
a leaky coupling capacitor to the ver- 

tical output tube. When this was cor- 

rected, the poor focus was still in evi- 
dence and it was traced to a defective 

focus control 

Fig. 6A 

Snow and linearity. Fig 

symptoms 

potentiometer shown in 

5 shows two 

pronounced snow and incor- 

rect vertical positioning. In this in- 

stance there was no trouble in the 

(Continued on page 147) 

Fig. 6. The foldover shown in (B) was due to a leaky capacitor to the vertical output tube 
in an Admiral 22M1 chassis. A defective focus control (A) caused the poor focus effects, 
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by JAMES A. 

MAGNETIC RECORDE Mal”? 5 : " " = «7 4 

McROBERTS 

Practical hints for repairing the troubles that occur 

in the erase heads and circuits of tape recorders. 

erasers for removal of the pre- 
vious magnetic history of the 

wire or tape sound track, The history 
may be a prior recording or undesired 
magnetic orientation which would re- 

sult in high noise during reproduction. 
Erasing is performed almost universal- 
ly immediately before recording and 
simultaneously with recording for the 
latter reason. Troubles develop with 
erasers, which may be classified symp- 

tomatically as failure to erase, partial 
erasure, intermittent erasure, and un- 

wanted erasure. The causes and cures 

of these symptoms will be treated in 
this article following a brief resumé of 
normal erasing. 

Erasing Mechanisms 

Erasing comprises two distinct steps 
although these steps merge into one 

operation in practice. First, the sound 

track is saturated with magnetic flux. 

Next, the movement of the tape away 
from the high flux density of the eras- 

ing gap allows the flux in the sound 

track to decrease steadily and uniform- 

ly. Erasing may be performed by a 

steady magnetic field (the so-called d.c. 
erase and bias) or by an alternating 

magnetic field at an ultrasonic rate 

(the a.c, fleld and bias). The same type 
of magnetic bias is employed as is used 

for erasing; d.c. bias goes with d.c. 
erase, and a.c. with a.c. D.C. erasure 

utilizes a permanent magnet or an elec- 

tromagnet. The a.c, erase is furnished 
by a bias oscillator operating at an ul- 
trasonic frequency (30 to 150 ke.) 

The erase gap may be on its own 
magnetic structw ¢ or head, or may be 
separate. Fig. 1 shows a combination 

a.c, erase-record head, Note that bias 
current is used for erasing, and that 

part of the magnetic bias is supplied by 
leakage (magnetically) since the erase 

and bias windings are on the same 

magnetic structure or head. Note too, 

that the tape (or wire) is curved 

around the magnetic structure to as- 

sist in the maintenance of good contact 
in addition to that due to pressure pads 
when used, L, is the erase winding, lig 

Toran and wire recorders provide is the bias coil, and L, is the recorder 

coil, 

The erase coil may be on a separate 

head from the record coil. Also, mixing 

of bias and recorder currents may be 

realized prior to reaching the coil of 
the separate recording head. We con- 
sider troubles in erasing next, and take 

up complete failure to erase first. 

Erase Troubles 

No erasure. Complete failure to erase 
results from lack of any appreciable 
magnetic flux across the erase gap. The 

result is recording of the new pregrsin 

on the old program as the direct symp- 

tom, with both at about the same vol- 
ume in subsequent reproduction. 

If permanent magnet erasing is used, 

the magnet may not be moved into con- 

tact with the tape or wire during re- 

cord. The magnet may have lost its 

magnetism; test with a spring paper 

clip or other magnetic material. Do 
not use tools; only demagnetized tools 

must be used when working on record- 

ing heads. The pressure pad may have 

lost its ability to hold the tape or wire 

in contact with the magnet’s gap. The 

magnet may have been removed and 

reversed as to polarity; try reversal. 

An electromagnetic d.c. erase head 

may develop a defective coil. Test by 

inserting a milliammeter in series with 

jumpers if required; do not use an 

ohmmeter to check resistance as this 
may magnetize the head. Make certain 

to check all switches by shorting each 
one with a jumper and attempting to 

Fig. 1. Cross sectional diagram of a 
typical combination record-erase head 
showing the magnet structure, gaps, and 
the bias and record current windings. 

ops? 

erase; if erasing is now accomplished, 
the sw’.tch is open. 

When a.c. erase is used, and it is 
faulty, check the pressure pads (if 
used) and switches as suggested pre- 

viously. Also, the head may be open— 
do not test with an ohmmeter but use 
a neon tester as shown in Fig. 4 to 

check for voltage from the bias source 

and across the head. An alternative 
method is to employ a voltmeter with 
crystal probe in conjunction with a re- 

sistive voltage divider (about a 5 to 1 

stepdown to prevent damaging the 

crystal), also show”: in Fig. 4. Still an- 

other alternative is to break the cir- 

cuit at “X” (see Fig. 4) and insert a 

resistor of about 1000 ohme across the 

break; the voltage drop across this re- 

sistor may be metered with crystal 
probe and voltmeter. 

Dual-track heads with separate re- 
cord and erase segments may have been 

turned upside down on replacement— 
check to see if the erase zap actually 

erases the right track. 

The bias oscillatof may be tested by 
measuring the grid bias of the oscil- 

lator tube. The output of the oscillator 
may be tested by any of the methods 

for measuring a high frequency volt- 

age mentioned previously. 

Imperfect or partial erasure. The en- 

tire width of the sound track and its 
thickness must be subjected to a mag- 

netic field sufficiently intense to drive 
enough flux through the tape or wire 

to saturate it, otherwise only partial 

erasure will occur. The position of the 

tape against the erase head should be 

checked first whenever this symptom 

occurs. Two frequent causes are shown 
in Fig. 5, namely, the tape is not held 

in contact with the gap over its entire 
width due to the pressure pad being 

non-parallel to the gap (Fig. 5A), and 

the case of the worn guide causing the 

tape to drop a little so thst the sound 

track may not be covered completely 
by the erase gap (Fig. 5B). The first 

case may be correcter by reforming the 

pressure pad or .ts arm. The second 

may require a new guide or cover 

check the gap fur excessive wear, may- 
be a new head is needed too. A piece 
of brass shim may be soldered to the 

shield to act as a guide for a temporary 

repair. 

The erase gap may be partially filled 
with some magnetic materia! from the 

wire or tape so that the flux is short- 

circuited, reducing the amount of h-« 
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through the wire or tape. Also, some 

erase heads have a back gap and it, 
too, must be clean to prevent improper 

erasing. Removal of this magnetic ma- 

terial (oxide of iron from the tape coat- 

ing or scrapings from a wire) may be 

accomplished with a toothpick. A bet- 

ter instrument is a small piece of feeler 

stock which has been shaped to a point 
slightly less than .005 to .01 inch for 

most erase heads. The piece of feeler 
stock must be demagnetized and free 

from sharp burrs. Work under a mag- 

nifying glass with plenty of light when 

gouging out material from the gap— 

and above all, be very careful that you 

do not pit the magnet pieces. Very 

hard compactions of oxide may be soft- 

ened with carbon tetrachloride used 

sparingly and applied with a sharpened 

toothpick. 

A badly worn erase gap (the oxide 

on the tape coating is an abrasive) 

will so lengthen the gap with resultant 

opposition to magnetic flux that the 

sound track may not be saturated. Fig. 
6 shows the effects of wear on the gap 

and pole pieces. 

A misaligned erase head will also 

yield partial erasure. To correct this 

fault, loosen the screws holding down 

the erase head and set the head so that 

the erase gap is perpendicular to the 

tape where it makes contact with it. 

Use a magnifying glass during this 

operation. Tighten the screws holding 

the head. On those machines in which 

one head is used for both erasing and 

recording, with individual segments for 
each function (see Fig. 3), check to 

make certain that both the erase gap 

and the record gap are perpendicular to 

the tape. Some readjustment of the 

drive or pressure roller may be neces- 

sary to effect this. 

Actually, a misaligned erase head 

will also result in low volume in re- 
cording and loss of high frequencies 

during playback on those machines in 

which the erase lamination is part of a 

single head which also contains the 

record-playback lamination. Although 

the method outlined previously for cor- 

recting a misaligned head will do the 
trick, a more exact method will be 

useful 

Use a reel of head alignment tape 

containing a steady, one-frequency 

note of about 7000 cycles per second 

(A 5000 cps note will be sufficient for 

the lower-priced machines; a 10,000 

cycle note can be used for the profes- 

sional type instrument.) Set the re- 

corder at playback and connect a vac- 

uum tube voltmeter across the speaker 

voice coil or output of the amplifier 

Slowly rock or turn the head back and 

forth relative to the test tape running 

past the head until a maximum read- 

ing is obtained on the voltmeter. At 

this point, tighten the screws holding 

the head in position 

A satisfactory alignment can also be 

made using a reel of recorded tape 

Merely adjust the head so that the 

music on the tape comes across with 
the highest volume 

Insufficient output of the bias oscil- 

lator yielding insufficient flux will re- 
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sult in partial erasure and bad record- 
ing too. Test with the voltmeter as 
shown in Fig. 4, or by measurement of 

the grid bias of the oscillator tube. 

Poor output of the bias oscillator will 
manifest itself as both poor erase and 
poor recording. Poor erase but good re- 

cording should lead the troubleshooter 

to suspect the erase head. 

The series test resistor of Fig. 4 may 

be used to check the current flow if 
known, by using Ohm's law and ob- 

serving that the applied voltage will 

be less across the heads so that the 

total current will be less due to the 

added resistance. The amount of the 

drop will be about 20 per-cent for a 

1000-ohm resistor at 100 ke. and more 

at lower frequencies of the bias oscil- 
lator. The presence of numerous 

shorted turns may be found by this 

method. A few shorted turns will not 

be indicated but the symptom of low 

erase with good recording (meaning 

proper bias) will point to the erase 

head. 

For a d.c. erase head, the pull test 

with a spring clip or other magnetic 

material is rather crude but is the only 

cheap substitute for a fluxmeter or re- 

placement of the permanent magnet or 

electromagnet. A milliammeter may be 

used to measure the current through 

such a coil and the reading may be 

compared to that for a good recorder or 

the manufacturer's data 

Intermittent erasure. Any of the 

causes of partial erasure or total fail- 

ure to erase may be reasons for inter- 

mittent erasing. The grid of the bias 
oscillator should be monitored with a 

voltmeter, a neon tester should be 

placed across the recording head, and 

a toothpick can be held against a pres- 

sure pad to detect wobbles or intermit- 

tent contact of the pad. The same 

toothpick can be used to shim the tape 

up or down to detect irregularities in 

its contact with the head. 

Unwanted erasure. Unwanted era- 

sure is relatively easy to find. A mag- 

net may stay in position during pickup 

or playback, or a bias oscillator (sepa 

rate bias oscillator types) may keep 

running due to failure of the switch to 

open the circuit 

special interlocks so that erasing can 

not happen during playback, however, 

interlocks fail and visual inspection 

will find the trouble rather easily. —} 

Many machines have 

Fig. 2. Leads from an erase circuit to 
erase lamination in combination head 

need not be disconnected for testing. 

Merely unscrew head and tilt it back. 

Fig. 3. Front view of combination 

record-erase head similar to that of 

Fig. 1. Erase segment is at the left. 
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Fig. 4. Test methods for checking the 
erase and bias oscillator voltages. 

FAL EREhe one 

Fig. 5. Two causes of partial erase of 
tape. (A) shows a misaligned pressure 
pad; (B) shows a worn groove on the 
bottom guide with the result that the 
upper sound track of the tape (double 
track recording) is not completely in 
line with the erase lamination or gap 

Fig. 6. Front view of an erase head 
showing the deep wear at erase gap 

as observed under magnifying glass. 



By BERT 
) Pe record industry is certainly full of tur- 

nil these days, The price war (if it can 
be called that) continues unabated. Some 
con\panies who bravely defied RCA, Colum- 
bia, and London by maintaining the old $5.95 
prict, have had to modify their stand and 
join ‘he cut-prics parade. As I predicted 
last .north, slurping sales figures of the 
“hol louis” are gradually forcing them into 
line. As I write this, there are still quite a 
rew record companies who seem grimly de- 
termined to stand by the old price. I really 
feel sorry for them, because it is a pretty 
hopeless battle, This “holdout” situation is 
having other effects. For one thing, many 
records scheduled for release are being held 
back, while production costs are being re- 
evaluated, and “reappraisals” on pricing 
occupy the attention of sales directors. 

In the midst of the price uproar, a totally 
unexpected development startled the record 
world. The great EMI Company of England 
(Angel Records in this country) bought Cap- 
itol Records for a reported $8,000,000. In- 
siders say that the desire of EM1/ for a “pop” 
catalogue in this country led to the acquisi- 
tion. This “merger” poses some interesting 
questions. Will the classical affiliations of 
Capitol Records continue to record under 
that labei, or will they too become a part of 
Angel Records? Or will they be abandoned? 
The case of Italian opera recordings on the 
Cetra \abel is slightly fantastic. Mr. Dario 
Soria, astute mentor of the Cetra-Soria label, 
sold out to Capitol Records a few years ago 
Then Mr. Soria became president of Angel 
Records in this country, and now the Cetra 
recordings have come full circle and are back 
in the fold and presumably, under Mr. Soria's 
direction! You just can’t keep up with the 
wheeling and dealing in this record industry ! 

The discount houses in New York are in 
the midst of a real cat and dog fight and 
some of the prices on records are fabulous 
You can get almost any of the major labels 
for as little at $2.50, and some of the smaller 
labels are going for $1.50-$1.98! Presumably 
the same thing is happening in other urban 
centers, so once again, I'll try to get in as 
many reviews as possible, to help you in your 
buying. And once more, let me caution you 
to check prices carefully, especially if you 
are buying from a non-discount type of store 
I think the prices given here are correct, but 
things change so swiftly they may be wrong 

Equipment used this month: Weathers arm, 
oscillator, and cartridge; Components Cor- 
poration turntable; McIntosh C108P preamp, 
two 30-watt Mclntosh amplifiers; Jensen 
tri-axial speaker in Karlson enclosure; Elec- 
tro-Voice “Georgian” speaker. Tape equip- 
ment: Ampex 600 for monaural, Ampex 
three-channel for stereophonic. 

The opinions expressed in this column are those of the 

reviewer and do not necessarily reflect the views or opia- 
jones of the editors or the biieher of this 1 

WHYTE 

NIELSEN 
SYMPHONY #5 
MASKARADE OVERTURE 

Danish State Radio Symphony Orches- 
tra conducted by Thomas Jensen. Lon- 
don LL1143. RIAA curve. Price $3.98. 

CONCERTO FOR FLUTE AND 
ORCHESTRA 

Danish State Radio Symphony Orches- 
tra conducted by Thomas Jensen. 

CONCERTO FOR CLARINET AND 
ORCHESTRA 

Danish State Radio Symphony Orches- 
tra conducted by Mogens Woldike. Lon- 
don LL1124. RIAA curve. Price $3.98. 

THREE MOTETS 
Danish State Radio Madrigal Choir con- 
ducted by Mogens Woldike. 
COMMOTIO 

Georg Fielrad, organist. London LL- 
1030. RIAA curve. Price $3.98. 

EXCERPTS FROM MASKARADE 
Danish State Radio Symphony Orches- 
tra conducted by Thomas Jensen. Lon- 
don LD9156. RIAA Carve. Price $2.98. 

This month London unleashes a veritable 
flood of new recordings by the modern Danish 
composer, Car! Nielsen. London has cham- 
pioned this composer’s works before and 
rightly so, for this is certainly one of the 
major talents in 20th century music. Before 
heart failure killed him in 1931, Nielsen had 
built up a formidak’e reputation in Ysrope 
as a symphonist. The earlier recordings of his 
Ist and 3rd symphonies on London and his 
6th on the Mercury label, were well received 
in this country, and this appreciation of his 
genius has prompted this magnum issue 

In the short space of this review, I cannot 
go into a detailed analysis of these works 
And in fact if I bad the space, I’m not at all 
certain it would be a good idea. For this 
is very personal music that requires subjec- 
tive listening, and your own particular 
philosophic concepts. I am referring here 
more to the Sth symphony than the other 
works. All of Nielsen’s symphonies have had 
“programs” ascribed to them, partly through 
the composer himself (many of his sym- 
phonies have titles) but mostly through the 
agencies of other minds. In this Nielsen 
might be likened to Mahler. However, there 
the resemblance ends. Mahler's works 
clearly show his obligations to Beethoven and 
Wagner. Nielsen's symphonies are among the 
least derivative ever written. It is as if he had 
never heard a symphony, before he himself 
wrote one. The Sth symphony is in two huge 
movements, and within that framework 
Nielsen has composed music that has no 
counterpart for sheer overwhelming power. 
After the eerie and mysterious opening and 
a daerk-hued developmental section, about 
half way through the first movement a side 
drum begins a savage and insistent beat. 

Strings and brass take up a sonorous counter- 
point along with a repetitive figure for high 
woodwinds. Together this builds and builds 
to one of the most awe-inspiring outpourings 
of sound ever recorded. Quite possibly this 
represents about the maximum dynamic rane 
it is now technically feasible to record. The 
first movement ends quietly, but once again 
power asserts itself in the second movement. 
Here a slow and a fast fugue are orchestrated 
to a climax of terrifying proportions . an 
enormous burst of musical energy that leaves 
an indelible imprint on the listener 

The flute and clarinet concertos are typical 
of this composer. Completely unlike anything 
you may have heard for these instruments, 
they combine grace and wit with some 
astringent, perhaps even acrid writing. The 
side drum plays an important part in the 
clarinet concerto, as it does in many other 
Nielsen works 

The “Three Motets” are remarkable for the 
polyphonic purity of their construction, hark- 
ing back to the 16th century. In fact, in the 
third motet there is a direct quotation from 
Palestrina. In spite of this, the music is still 
essentially modern in concept and could only 
have been written by a 20th century com- 
poser. The choral work ‘s utterly beautiful 
and the balance is so fancas‘ically good, that 
when it is heard through two speakers, the 
effect is almost stereophonic. “Commotio” 
was one of Nielsen’s last works and it is 
interesting to hea. his ideas on organ compo- 
sition. Nielsen believed that much latter day 
writing for the organ was vulgar, because it 
was imitative. The composers were trying to 
make the organ sound like an orchestra 
Nielsen based “Commotio” on the structural 
strength of a Bach “Toccata,” and it is thus 

. from the opening fantasia to the closing 
fugue and coda 

“‘Maskarade” war. Nielsen's contribution to 
comic opera, and the gay sparkling music of 
these excerpts is in marked contrast to the 
other works. The “Maskarade” overture is 
included with the Sth symphony to fil! out 
the disc and is repeated on the ten inch disc 
of excerpts. Throughout all of these works, 
the sound is magnificent. As has already been 
noted with the Sth symphony, dynamics are 
very wide indeed. The same applies to fre- 
quency response and generally low distortion 
content. String tone was particularly goo} 
and Nielsen's beloved woodwinds are repro- 
duced with fine intonation and “liveness.” 
The percussion, especially the all-important 
snare drum, is remarkably clean and accurate 
There are a few pedal notes in “Commotio” 
that hi-fi fans will find rewarding. All in all, 
one of the most significant issues in recent 
months, and one which should command the 
attention of the more serious music lover 
Nielsen's music is a unique experience, and 
while it may take some acclimatization, it is 
well worth the effort. The RIAA curve was 
generally better with a little bass boost 

Surfaces were good 

FURTHER STUDIES IN HICH 
FIDELITY 

Capitol SAL9027. RIAA Curve. 
$4.98. 

This is the successor to 
Fidelity,” which has been a best-seller for 
Capitol. More or less on the same format 
as the previous album, this is all musical in 
content, one side being devoted to “pop” 
material, and the other to classical. Most of 
the material is excerpted from previously re 
leased albums, '¢i.h two notable exceptions 
“La Bomba” was especially written for the 
“pop” side, and the third movement of Carlos 
Chavez's “Toccata for Percussion” was espe- 
cially recorded for the classical side. These 
two are worth the price of admission. The 
recording in both cases is close-up and the 

(Continued on page 113) 
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THE “GEORGIAN” 

HE complete illusion of reality in 
Tirnuste reproduction demands that 

full consideration be given to the 

generation of the widest frequency re- 

sponse range possible in the speaker 

system. This must be accomplished 

uniformly and with reasonable efficiency 

for reasons of practical economy; the 

distortion which accompanies this wide 

response range must be retained be- 

low the threshold of the individual's 

perception. The intermodulation dis- 

tortion threshold is on the order of 3%. 

The “Georgian” utilizes the famous 

Klipsch “K" horn with the special 2-V 

Model 15WK driver in the bass section 

An electrical network makes the first 

crossover at 300 cps to a compression 

type, horn-loaded, mid-low frequency 

driver with 68” path length. From 
1000 to 3500 cps, a special E-V diffrac- 

tion horn, through an acoustical cross- 

over, gives smooth, augmented treble 

tones. These last two assemblies are 

coaxially combined in the Model 848HF 

unit as shown in Fig. 1. Above 3500 

cps, the Z-V “Super Sonax” very-high- 

frequency driver takes over to provide 

the extended high frequencies out to 

and beyond the range of audibility 

This multiplicity of crossover points 

and the specially designed crossover 

network permits a smooth transition 

from one section of the spectrum to 

another. Besides, the “Georgian” is the 

first loudspeaker system ever to in- 

corporate a “presence” control as well 

as a “brilliance” control 

The construction of the “Georgian” 

is arduous and time-consuming, but the 

results are commensurate with the ef- 

fort. The factory-built product sells 
for just under $500.00 but the home- 

built system can be fabricated, com- 

plete with drivers, for about one-half 

this amount. The character of the 

sound delivered is totally different from 

April, 1955 

By 
HOWARD SOUTHER 

Electro-Voice, Inc. 

Complete details on the theory and construction of the 

Electro-Voice loudspeaker system which utilizes the Klipsch 

"K" type of indirect radiator for the extreme bass range. 

that heard in prior systems, due prin- 

cipally to the fact that all driving com- 

ponents are compression operated. This 

feature provides hitherto unobtainable 

efficiency. Efficiency, in a way, is a cri- 

terion of speaker excellence, for a sys- 

tem which is 100% efficient possesses 

little distortion and approaches perfec- 

tion itself. 

Interior Assembly or “K" Horn 

For the novice at woodworking it will 

be better, perhaps, to consider using 

hardwood plyboard for the construc- 

tion of the rather complicated bass 

horn. Sanding the cut edges smooth 

will be facilitated and a misdirected 

nail will have less tendency to split the 

%” sections. To insure a complete un- 

derstanding of the construction and 

also to acquire approximate templates, 

it is recommended that the pieces be 

Fig. 1. Cross-sectional view of the E-V 
848F compound coaxial midrange assembly, 

showing how the frequencies above 1000 cps 
are propagated from one side of the dia 
phragm through the smaller diffraction horn, 
and how the lower trequencies are loaded 
by the larger horn with a $8” path length. 

laid out (Fig. 2) to scale on large 

sheets of corrugated cardboard. Al 

lowing for a difference in thickness of 

4%”, these sections may then be put 

together with gummed tape, insuring 

a saving by minimizing miscuts of the 

the expensive lumber 

After this has been accomplished, 

use the templates as a guide and lay 

them on top of the 4x8 plyboard 

sheets so that the least ef- 

fected. After checking measurements 

carefully, draw in the outline of the 

various piece parts and saw them out 

completely before attempting any as 

sembly whatsoever 

Sand all edges. All mating 

should be sawed as straight as possible 

and then sanded smooth. This will 

guarantee a tight fit and prevent air 

leaks in the final horn. A tight fit is 

especially necessary in the case of the 

two critical cavities leading to the back 

of the driver cone 

Step No. 1: Assemble first the top 

and bottom units, details 7 and 8, to 

which are attached the wedge-shaped 

horn surfaces. (Drawing reference F 

details 18, 19, and 22.) By sawing 

the compound angles after assembly, a 

proper fit later will be assured 

either “Weldwood"” or “Woodlock” 

glue and when nailing together as 

specified, make certain that the glue 

oozes out uniformly from the joints as 

the pieces are butted together. Assem 

ble the two sides (details 2 and 3) to 

the top and bottom sub-assemblies, 

making certain that side detail 2 is on 

the left side of the unit when looking 

at the front 

Step No. 2: Form the two side chan 

nel sub-assemblies, shaped like boom- 

(Continued on page 62) 
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Sonn 

Fig. 2. Mechanical details of the various piece parts required in the construction ef the Electro-Voice “Georgian” 
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Fig. 3. Complete construction drawings for the 
component parts of the Klipsch type “K” bass 
horn used in the Electro-Voice “Georgian”. 
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erangs, which constitute part of the 

throat section. (See G—details 14, 17, 

and 20.) Fix these in position on the 
front sub-panel, detail 15, and fabri- 
cate the remainder of the throat sec- 
tion by adding details 4, 9, 10, and 11. 

Fil) all crevices with a generous appli- 
cation of glue. Before going further, 
double check these joints, as they will 
s00n become inaccessible. 

Step No. 8: Now carefully sand and 
recheck for smoothness the edges of 
the sloping boards and wedges which 

form part of the rear compartment of 
the 1SWK very-low-frequency driver 
(Details 16, 21, 22, and 24.) Assemble 
these parts to the back of detail 15 
Insert this assembly into the previ- 
ously formed outer assembly consisting 

of sides, top, and bottom. 

Step No. 4: Now apply the two tri- 

angular fillets (detail 25) on the for- 
ward edges of details 2 and 3. These 
are used to strengthen and support the 

front board. A)! surfaces must be flush 
across the freat or the bass horn before 

applying detail 1, the front board. This 
is the most dificult operation in the en- 
tire construction because it is hard to 

see after applying the front board 
whether there are leaks due to mis- 
mating of the surfaces. Add wedges, 

de*ail 13. Do not mount the jront board 

yet. 

Step No. 5: The hardware should be 
inserted which will allow the 1I5SWK 

mounting board to be clamped into po- 

sition. Detail 23 is a guide runner to 

facilitate insertion of the 15WK on its 
mounting board. This is not absolutely 
necessary. The carriage bolts should 

be staked into the back to prevent their 
coming out later and falling down into 
the interior should the driver need 
servicing. Carefully glue and nail on 

the front (detail 1) making certain 

that all surfaces mate perfectl: and 

that sufficient glue is used to insure an 

absolute air-tight seal of all joints. 

Step No. 6: The bass enclosure is 
now complete except for testing. Make 

a duplicate of the cover or door for the 

low-frequency driver, detail 12, and 

also a duplicate of the 15WK mounting 
board, detail 9. In detail 12 provide a 

valve or seal so that air may be forced 

into the interior and then sealed off. 

Provide also a “U” shaped piece of 
glass tubing inserted through another 

hole in this board and seal off with 

wood dough, clay, or putty. Dupli- 

cate detail 9 should be solid, without 

the throat opening, but with a rubber 
gasket as shown. Place water in the 

“U" shaped tube and force air into the 

15WK back chamber until the water 
rises an inch or so in the glass tube. 

Remove the air pressure and seal off 
the inlet. The water should remain ele- 

vated in the tube a minimum of five 
seconds. If the fall of the water is 
more rapid than this, check for leaks 

with a flashlight on the interior and 
with a helper outside to observe the 
cracks. Paint the bass horn flat black 
if a decorative shel! is to be used so 
that the horn will not show through 

grille cleth. (Continued on page 94) 
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Fig. 4. Exploded view «i the “Georgian” illustrating 
construction of a typical deccrative outer shell. 
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RECORDED “EC 
open new fields for school and civic 

musical programs: cathedral-like 
acoustical effects from a small chorus 

. ethereal solo voices . dramatic 

orchestral performances. Professional 
“production numbers” can be staged 

with minimum sound equipment. Al- 

though the tape recorder brought in- 

expensive recording to groups and in- 

dividuals, few realize the machine's 

possibilities in creating—not recordings 

but special musical effects. Outlined 
here is one such effect which, with its 

many possible variations, will give the 

amateur producer something unique 

for stage, radio, or athletic field pro- 

grams. 

Basically the tape machine is used 

to cause additional controlled “live- 

ness,” or “brilliance.” This may be 

slight, or may approach an actual echo 

or reverberation. Thus a small chorus 
in a small auditorium seems to be sing- 

ing in a great cathedral. A solo voice 

or instrument can rise celestially above 

a chorus or orchestra whose music is 

heard in normal acoustical perspective. 

A narrator’s voice can reverbérate dra- 

matically. Experiments will show other 

applications in musical shows as well 

as in vocal echo chamber effects for 

plays and programs. 

Principally, you'll need a tape re- 

corder and an amplifier. The amplifier 

may be a public address system unit 

or almost any other capable of op- 

erating a loudspeaker from micro- 

phones. It must have two separate 

microphone input channels; they may 

be either high or low impedance. The 

tape recorder must meet several re- 

quirements. Refer to Fig. 2 for an 

illustration of one general type ma- 

chine. Note that the tape leaves the 

supply reel (1) at left. It passes over 

the erasing head (2) which removes 

the previous magnetic patterns. Next 

the tape crosses the recording head (3) 

then moves over a “capstan"’—or wheel 

(4) which pulls the tape along and 

determines its speed of travel. The 
take-up reel (5) stores the tape for re- 

winding and playback. On playback 

the tape travels the same path but with 

the erase head idle and the recording 

head becoming a playback pickup. (The 

erasing head and recording head may 

be mounted in a single housing, but a 

close examination of the surface over 

which the tape moves will show two 

separate heads contacting the tape.) 

The same amplifier within the ma- 

chine serves in turn as recording driver 

and playback amplifie: 

For the special effects to be described 

a tape recorder must have an addi- 

tional head, making three in all: erase, 

recording, and a playback 

Some of the more expensive machines 

already have this arrangement. If your 

machine is of this type you may bypass 
the next four paragraphs which deal 

A oven new te tape recorder can 

separate 

April, 1955 

0” ADDS REALISM 
TO MUSIC 

By JACK THORNTON 

Fig. 1. The actual wiring 
has been replaced by 
white cords for purposes 
of illustration. Additional 
pickup is seen above reg 
ular heads. Steel spring 
under a head mounting 
bolt holds the extra head 
in place. See article. 

Your home tape recorder can, with slight adjustment, be 

used to provide interesting and dramatic “sound effects.” 

with adding an auxiliary head to other 

machines. 

Referring again to Fig. 2 you'll see 

the tape is exposed along its path of 

travel from the _ recording-playback 

head to the capstan and take-up reel. 

This is necessary in adding the extra 

head. In many machines the tape is 

readily accessible. In others it may be 

exposed by removing a metal housing. 

With a few machines the tape runs in 

a slot which is an integral part of the 

recorder’s top surface. This arrange- 

ment is not adaptable unless the tape 

is accessible from below, from inside 

the machine 

A further requirement demands that 

there be space between the machine's 
existing record-playback head and its 

drive capstan, or between the drive 

capstan and the take-up reel. About 

an inch-and-a-quarter to an inch-and- 

a-half space is needed, depending on 

the size of the extra head. Fig. 1 will 

give you an idea regarding the space 

required and the mounting of the ad- 

ditional head. It should not be more 

Fig. 2. A tape recorder of the type sult 
able for adaptation. The numbers on the 
pho'o are referred to in the tex! proper. 

than two inches from the existing head 

for best results. 

If your machine fills these require- 

ments you're ready to proceed. The 
extra head should be a single one 

playback only. A full-track model is 

preferred and of the smallest possible 

physical size. Before ordering, check 

the amplifier you plan to use as a part 

of this setup. Note whether it has high- 

impedance microphone inputs, or low- 

impedance. (A radio repair shop can 

clear any doubt about this.) Obtain a 

playback head to match the amplifier's 

microphone input impedance. Many 

makes and models in pickup heads are 

available. It is suggested that you out- 

line your needs to a local radio techni- 

cian. Usually he will have catalogues 

describing heads in some detail and 

often picturing them. In high-imped- 

ance design the full track unit for a 

Concertone machine is a possibility 

Brush manufactures a pickup in ‘ »w- 

impedance rating 

Mount the extra head about one-and 

one-half to two inches past the existing 

record-playback head if possible. The 

additional head of the machine in Fig 

1 is clamped down with a steel spring 

heid under one of the original-equip- 

ment head's mounting screws. If space 

is available, the extra head may be 

mounted with wing-bolts through a slot 

cut in the machine's top surface. This 

will allow adjustment of distance for 

best effect. Take care that the pole- 

pieces on the working surface of the 

head contact the tape squarely. Then 

to the electrical terminals on the head 

attach a shielded wire of the type used 

to connect a phonograph pickup 

121) 

with 

(Continued on page 
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Although this compact 
shield can measures 
only 17/16" x 1%” 
x 4%", it contains 

all the essentials for 
u.h.f. operations. 

If you have been scared away from the wonderland of u.h,f. 

by the seeming complexity of the circuitry, this is for you. 

This unit can be used as a transmitter, receiver, transceiver, 

local oscillator, signal generator, or other uhf. gear. 

HE wonderland of u.hf. begins at 

To me. with its pocket-sized anten- 

nas of high gain. Because vacuum 

tubes of conventional design as used 

in eonventional circuits fail to func- 

tion at these frequencies, special tech- 
niques must be adopted 

These techniques go by the nick- 

name “plumbing.” This word fright- 

ens away many would-be u.h.f. experi- 

menters because it suggests machine 

shops rather than standard construc- 

tion methods. A simply constructed 

unit that could serve as a basis for 

u.h.f. experimentation is what is really 

needed, If the would-be experimenter 

could use the same plumbing for boti 

transmitting and receiving and still be 

able to use this plumbing when he tries 

something more advanced, he might 

be encouraged to work in the ultra- 

high frequencies. It is for this group 

of experimenters that the unit to be 
described was developed. 

For the desired variety of 

applications only the cssential 

circuit 

u.h.f 

ANTENNA o_] 

elements remain constant. The unit 

must contain these essential u.h.f. ele- 

ments. All components entering into 

the u.h.f. phase of the circuit must be 

included while the d.c. and lower fre- 

quency elements should be external, 

subject to the whims or ideas of the 

experimenter 

For the essential circuit, a parallel 

line is placed in the plate circuit of a 
double triode with each plate driving 

one side of the line. The grids are tied 

together and a u.h.f. choke for power 

connection is provided. The heater and 

cathode have u.h.f. isolation frorm the 

exterior. The u.hf. unit is then com- 

plete. (Fig. 1.) All one has to do is 

feed in the correct d.c. (or low-fre- 

quency quench in the case of a super- 

regenerative receiver) and out comes 

the desired result. It is as simple as it 

sounds. The u.hf. circuit proper is 

inside the unit, out of trouble and, 

heise, one can treat the unit with no 

more difficulty than one treats a stand- 

ard circuit element. Indeed, it is con- 

venient to think of the unit as one cir- 

cuit element complete in itself 

Fig. 1. Circuit of the basic unit as dis- 
cussed by the author. When the circuit 
of Fig. 2A is added to this unit, trans- 

mitter operation is obtained. For receiv- 

er use, the circuit of Fig. 2B is added. 

Cr—1.5-7 pafd. ceramic trimmer capacitor 

Le—2” hairpin of 2:26 d.c.c. wire 
Le—Parallel line (See Pig. 3 and text) 
RFCr—20 t. £26 dc. wound on V4" form 

(See text) 

RPCe—22 +. £26 d.c.c. wound on V4" form 
(See text) 

RFCer—Dual unit, 15 ¢. c@., two wires 226 
d.<.c, interwound on 4" form 
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A BASIC UNIT 
. FOR 420 MC. 

By E. J. GAUSS, woeros 

As a transmitter or oscillator it per- 

forms quite well. Useful output has 
been obtained at frequencies as high as 

548 me. (with C; in Fig. 1 removed). 

For this higher limit, tube variation is 

noticeable. Some 66's oscillate at 

higher frequencies than others. In the 

amateur band, with its top at 450 mc., 

little trouble is encountered as it is 

far enough below the limit of oscilla- 

tion. In the circuit suggested in Fig. 1, 

0.3. to 0.4 watt of useful output can 

be obtained with a plate current of 

25 ma. and a voltage of 150. A little 

output goes a long way at this fre- 

quency and it should be remembered 

that antenna gains of 20 db are not 

too hard to obtain 

As the described operation gives a 

plate dissipation of just short of four 

watts, continuous operation is not ad- 

vised. For continued operation the 

plate voltage should be lowered to re- 

duce the dissipation to below three 

watts. Even so, the unit behaves well 

in normal c.w. or push-to-talk tele- 

phony «ince the off periods allow the 

tube to cool down, keeping the average 
dissipation below the ideal maximum 

of three watts. For radiotelephone 

operation the transmitter should be 

plate modulated for best results. A sin- 

gle 6AQ5 or 6V6 will supply ample 

modulation. A choke works satisfac- 

torily in place of a modulation trans- 

former and may be a filter choke with 

a high enough (60 ma.) current rating 

As a receiver the unit lends itself to 
service as a superregenerative detec- 

tor. It is suggested that an external 

quench coil should be used as shown in 

Fig. 2B. The quench frequency should 

be between 400 kc. and 4 mc. or about 

Yoon to Yoo of the signal frequency. 
The detector is used like any other 

with the 

coupling is 
superregenerative 
exception that antenna 

fixed and not variable 

As a part of a 

transmitter of higher power the unit 

can be run continuously with 150 plate 

receive! 

test oscillator or as 

volts only with forced air cooling. The 

alternative is to use a lower voltage. 

At 100 volts the dissipation is about 

1.5 watts but, of course 

down too. 

The unit is constructed between two 

bulkheads in a standard shield can 

1%\6"x1% "x4" The lower one is 

made from %-inch lucite and supports 
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the tuned line, the tuning screw, and 

the output hairpin. The upper bulk- 

head is made from sheet aluminum 
and supports the tube socket and the 

power terminals. 
The line is made from two pieces of 

%-inch copper tube 2% inches long 
One end of each is slotted with a hack- 

saw for about % inch. The tube is 

then squeezed back together with 
pliers, the joint soldered, and the in- 
side tapped with a standard 8-32 tap. 

If a 10-32 tap is available, the tube 

diameter need not be reduced in this 

way. Similarly if rod rather than tube 

is used, it may be drilled and tapped 

in any convenient way. 

The sliding contact is made from 

two small strips of phosphor bronze 

easily salvaged from the wiper con- 

tacts of a discarded broadcast tuning 

capacitor. The bronze wipers are 

sweat-soldered to a small bushing and 

the joint is reinforced with a few turns 

of copper wire. Fig. 3 offers a detailed 

view of the wiper and parallel line 
assembly. The wipers are bent so that 

they give positive contact on the cop- 

per tubes. An 8-32 two-inch screw is 

placed through the wiper assembly, a 

nut is screwed down tight enough to 

prevent excessive play but loose enough 

to permit free rotation of the screw, 

and the nut is soldered to keep it 

from working loose. 

It is easier to solder the tube socket 

to the line before it is mounted on the 

bulkhead. Care must be taken to keep 

the soldering neat and symmetrical 
Much u.h.f. energy can be lost through 

sharp burrs or excessive blobs of 

solder. The socket is then mounted 

on the meta! bulkhead and the chokes 

are added. The most convenient way 

of making the chokes is to wind them 

on cellulose tape. This method was 

fully described in the author’s article, 

“Make Your Own U.H.F. Chokes,” 
May 1953 issue of Rapio & TELEVISION 

News. 

The loop assembly has three parts, 

i.e.,a piece cf No. 26 d.c.c. wire, and 

two tube socket lugs. Suitable lugs 

can be obtained from a tube socket 

loctal molded types offer a good 

source. These are placed in the drilled 

holes of the lucite bulkhead as shown 

in Fig. 4. The lugs are then heated 

with a soldering iron to force them the 

rest of the way through the plastic 

The resulting terminals are straight- 

ened if necessary before the lucite 

cools and the loop is soldered on, care 

being taken not to force the lugs out 

of line. 

The unit is then mounted in the can 

The best circuit for frequency de- 

termination is that shown in Fig. 2A 

Lecher wires are attached to the loop 

terminals and a milliammeter is placed 

in the plate as indicated. Nodes are 

shown by variations in plate current 

rather than by the conventional light 

bulb. First, with the shield can re- 

moved, the tank capacitor (C,, Fig. 1) 

is adjusted to bring the oscillator into 

the desired range. Then with the shield 

replaced the final measurements are 

made. It is important that in these 
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(A) 

Rr—2000 ohm, Vz w. res. 
Re—47 000 ohm, Yy w. res. 
R»—20,.000 ohm wirewound pot 

Ry 22,000 ohm, 1 w. res. 
Cr—100 auld. mica capacitor 

Cr—See Li, la 

Ce—250 pufd. mica capacitor 
Le, Le, Co—Quench coil. Can be cither an if. 

trans. with plate winding removed and 30 ¢. 
wound back for Le (Co, Li ave the oriqinal 
grid tank), or « broadcast antennae or inter- 

+'150V COMMON 

(6) 

stage coil, in which case Ce would be a fixed 
mica capacitor of about 230 puld. capacity 

Fig. 2. (A) Circuitry to be added to the basic circuit of Fig. 1 to provide 
transmitter operation. (B) Quench circuit for receiver operation. For AM 
modulation of the transmitter, the modulation choke or transformer is used 
in place of the key. The receiver may be connected to an a.f. amplifier by 
replaciag the headset with a plate-to-grid audio frequency transformer. 

final measurements the shield be left 

on as the frequency will be somewhat 

different with the shield removed. Im- 

portant relationships to be remem- 

bered for the Lecher wire measure- 

ments are: 400 mc. ~14%"; 420 me. 

14%"; 450 mc. —=13%”"; and 500 mc. = 
11134". 

The unit can be used as a transmit- 

ter, a receiver, a transceiver if you 

wish, a local oscillator, a signal gen- 

erator, or what have you. With such a 

unit the door is opened for the serious 

u.h.f. experimenter. SO- 
> 

Fig. 4. Detail of method for mounting lugs 
for the antenna loop. The hole is drilled 
to a depth of 3/16” in the %” plastic. 
The hole diameter should be larger than 
the clip part of the lug allowing expansion 
when the plug ‘s inserted. Refer to text. 

Fig. 3. Layout of the lucite bulkhead and 
the parallel line assembly used in unit 

Three views of the unit. Photograph at left is the disassembled view showing the 
tank capacitor, antenna loop, and ventilation holes drilled in shield. A hole 
is also drilled in the top to allow tube clearance. In the photo at top right de 
tails of the parallel line resonator and wiper contacts are shown. Feed-through 

s port the power terminals. In the bottom photo, the holes are 
drilled in the side of the shield can to allow access to the power terminals. 



SERVICING 

By BILL BOUIE 

Part 2. The electric guitar amplifier and pickup have 

a few peculiarities which can make their servicing a 
tough problem if you don't know the tricks given here. 

AST month's article: discussed how 
[ most electric guitars operate, what 

frequently goes wrong with them, 

and what to ask the owner who brings 

one to your shop for servicing. This 
article will tell how to track down 

defects in guitar operation and how to 

cure specific troubles. 

Equipment Required 
The equipment required to service 

and repair these instruments is no dif- 
ferent from what you commonly use. 
If your test rack contains a v. t. v. m., 
audio generator, oscilloscope, distor- 
tion analyzer, etc., which you normally 

use, fine, you can use them on electric 

guitars, too. But if your shop doesn't 
have this array of test apparatus, you 
can still do OK with a ~nultitester, the 
400-cycle (or other) audio signal from 

your r.f. generator, and a tube tester, 

together with some common sense. 

While the following items are not 
test apparatus, they do come under the 
heading of equipment required. If you 
find your work on electric musical in- 
struments warrants it, keep one or two 

spare amplifiers on hand for use as 
substii.;ses. Then when the customer 
brings in his amplifier for repair, he 
won't lose time off his job if you can't 
give it back to him the same day. You 

can lend him one of your spares to 
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keep him working until his own equip- 

ment is ready. Your spare amplifiers 

should be 10- or 15-watt jobs working 

into a 10- or 15-inch speaker. Both 

amplifier and speaker should be housed 

in a neat-looking cabinet. The ampli- 

fiers used with electric guitars are 

usually in full sight of the public and 

a beat-up looking job would be an eye- 

sore, 

Make up two or three connecting 
cables and keep them handy in the 
shop. These should be made of stand- 
ard microphone cable, about eight or 

10 feet long, with a microphone plug at 

each end. You'll find them handy as 

substitutes when making preliminary 
tests. Also carry a smail supply of the 
standard replaceable parts used in mu- 

sicians’ amplifters. This will save you 
a couple of days of waiting for a re- 
placement to come in from the parts 

distributor. You can’t stock every- 
thing, but a little experience will tell 
you which parts to keep on hand for 
quick repairs. 

There is one more item. A large, 

soft piece of thick cloth is required to 
place the guitar on when working on 

its circuits. An old army blanket will 
do very nicely, but keep it clean and 
free from bits of metal, screws, etc. 
As stated previously, electric guitars 

can be quite costly, and you won't feel 

PELECTRIC GUITARS 

very good about it if one of them is 
scratched or otherwise damaged in 

your shop—and neither will your cus- 
tomer. Guitars are beautifully finished 
instruments and you can’t put them 

down just any old place on the work 
bench without scratching them 

Preliminary Tests 
If it is not readily apparent which 

unit is at fault, a series of short pre- 

liminary tests will quickly isolate the 

defect to either the guitar, the ampli- 
fier, or the connecting patchcord. Make 

these tests while questioning the cus- 

tomer about the complaint 
Connect the amplifier to the power 

line and turn it on, assuming, of 

course, that con (ilions deem this feas- 

ible. Plug one end of the patchcord 

into the amplifier and tap the end of 

the free plug with your finger. A loud 

hum from the speaker indicates that 
the amplifier is passing a signal. If no 

hum is heard, the patchcord may have 
broken connections. Substitute a new 
patchcord, if one is available, or make 

a continuity test on the suspected ca- 

ble with your ohmmeter. If the patch- 
cord is OK, then the defect is in the 
amplifier. 

To make a quick check on the 
pickup circuit, connect the guitar to a 
spare amplifier, or plug a headset into 

the output jack on the instrument. 

Striking the strings and manipulating 

the volume control will produce sounds 

if the pickup circuit is operating. If a 
headset is used, the unamplified sounds 

from the pickup will be quite weak, 
but a little experience will enable you 
to judge the general condition of the 

pickup circuit. No sound output indi- 
cates a defect in the pickup circuit, 

assuming that electric-type strings are 

used on the guitar 

Most of the troubles in the connect- 
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ing cable result from loose or broken 

connections at the plug terminals. Cut 

off the old leads and make a new set 

of connecting leads on the end of the 

cable. Don't use the twisted end of the 
shield braid to connect directly to the 

plug. Instead, cut off the exposed braid 

to a length of about one-quarter inch, 

twist a couple of turns of solid hookup 

wire around the exposed braid and 
solder it in place. Connect the free end 

of the hookup wire to the ground ter- 

minal on the plug. The center conduc- 

tor goes to the center terminal on the 

plug. See Fig. 2 for the proper way to 

connect the cable leads. 

When replacing plugs, use the 

shielded metal microphone plug, in- 

stead of the kind with the Bakelite 
shell, to eliminate possible hum pick- 

up. For cable replacements use stand- 

ard single-conductor, shielded micro- 

phone cable. 

Repairing the Pickup Circuit 

Breakdowns in the pickup circuit in 

the guitar are rare occurrences. The 

most common defect encountered is a 

noisy remote volume control, caused by 

dirt and corrosion forming on the resis- 

tance element. Cleaning the control 

with a good cleaning liquid containing 

a lubricant will restore noise-free op- 

eration for an indefinite period, since 

the lubricant in the cleaner prevents 

corrosion from forming again on the 

element. 

A quick continuity test on the pick- 

up circuit and a check on volume con- 

trol action can be made without re- 

moving any part of the pickup circuit. 

Simply insert a microphone plug, shell 

removed, into the output jack on the 

guitar and connect an ohmmeter across 

the terminals. Rotating the volume 

control will vary the reading in ac- 

cordance with the degree of volume- 

control resistance in the circuit. With 

the control set for maximum volume, 

any reading above a few thousand 

ohms indicates an open or high-resis- 

tance lead in the pickup coil. An open 

in the pickup coil places the ohmmeter 

directly across the output terminals of 

the volume control and it is this re- 

sistance that would be indicated. 

To remove the pickup unit, all the 

strings should be taken off the guitar 

You might ask the customer to take 

off the strings, since he will probabiy 

prefer to do it, anyway. With the 

strings off, remove the pickup mount- 

ing screws and lift it up and out. Two 

soldered connections attach the pickup 

to the associated circuit. Au open or 

short in the pickup can be determined 

by disconnecting one lead and connect- 

ing the ohmmeter across the pickup ter- 

minals. In case an open circuit is indi- 

cated, this will usually be found at the 

point where the two external connect- 

ing leads are soldered to the fine wire 
of the coil. Unwind the external leads 

the necessary few turns and make the 

repair. Extensive unwinding of the 

pickup coil is not recommended if the 

defect appears to be deep inside the 
windings. In this case, the manufac- 

turer would prefer that you return the 
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pickup unit to the factory where the 

job can be done according to his speci- 

fications. 
(One manuufacturer is quick to 

point out that, “When the pickup de- 

vice itself, that is, the magnet and 

coils, is encased in a metal covering, 

the repairman should never attempt to 

pry apart the covering and the base 

plate if they are soldered or otherwise 

sealed together. Repairmen do this re- 

peatedly to see if the fine wire leads 

coming off the coils and passing to the 

outside of the containing receptacle 

are broken. There seldom is a break- 

age of this nature, but after the re- 

pairman has pried the container apart, 

there is bound to be a broken wire, so 

fine that it can not be restored to 

working order."’) 

Usually, the leads on the volume and 
tone controls are long enough to per- 

mit maneuvering them individually 

over to the pickup mounting hole 

where they can be worked on. This 

applies also to the pickup selector 

switch when multiple pickups are used 

But in cases where the leads are too 

short to permit this, the entire pickup 

circuit must be removed. Remove all 

mounting nuts and the controls, jack, 

and switch will drop into the body of 

the guitar. The whole circuit can then 

be pulled up through the pickup 

mounting hole. 

All replacements made should have 

the exact values of the manufacturer's 

original parts. Be sure that your vol- 

ume and tone controls have the right 

taper, usually indicated by a code let- 

ter on the body of the control 

Fig. 3 shows schematic diagrams of 

two dual pickup arrangements, which 

permit selection of either pickup, or 

the simultaneous use of both. Fig. 3A 

shows individual volume and tone con- 

trols for each pickup. In Fig. 3B, the 

controls are common to both pickups 

Note, also, the use of a remote treble 

tone control consisting of the .5-meg- 

ohm rheostat across the .002-sfd. ca- 

pacitor 

Remounting the pickup circuit in the 

guitar calls for a little patience and 

ingenuity, since the parts must be 

Fig. 2. Shown here is the correct way 
to connect single conductor, shielded 
cable to a microphone plug. Note that 
the shield is not brought to the screw 
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Fig. 3. Schematic diagrams of dual-pick 
up circuits used in Gibson electric guitars. 
In (A), individual volume and tone con- 
trols are used for each pickup. In (B), 
a single set of controls serves both. 

“snaked” back into the proper mount- 

ing holes. The remote controls can be 

worked into place by means of thin 

carpet thread or radio dial cord. Insert 

an end of the cord down through the 

control mounting hole and bring it up 

through the pickup mounting hole 

Twist the cord around the shaft or 

body of the control so that it can be 

pulled over to and up through its 

mounting hole. Hold the top of the 

control with long-nosed pliers and re- 

lease the cord, Working with the gui 

tar turned face down may facilitate 

the job. Don't scar the instrument 

when tightening the mounting nuts 

This same method may be used to 

mount the selector switch and the out 

put jack. 

Other convenient methods for re- 

mounting controls may occur to you in 

the form of jigs which can be easily 

A console-type Hawaiian electric guitar is shown here. The guitar sitting atop the 
box has a single pickup; the box contains both the speaker and the amplifier unit 



constructed, A simple jig for snaking 

the output jack into place can be con- 

structed from part of an old micro- 
phone plug and a two-foot length of 

stiff wire. 

Repairing the Amplifier 

Bench tests on the amplifier can foi- 
low any of the routine test procedures. 
Tubes are the first suspects. It might 
be practical to test all tubes first, since 

you will have to test them anyway. 

Make a record of the condition of each 

tube, a copy of which should be given 
to the customer later. 

Power supplies normally come next. 

Make a resistance check for possible 
shorts, then a voltage check for proper 
supply voltage values. This clears the 
way for step-by-step stage anaiyais. 

But first you should check the loud- 
speaker. Disconnect one lead at the 

speaker terminals and connect an au- 

dio signal across the speaker leads to 

the voice coil. Press the cone slightly 

while listening to the output. Some- 

times, one of the thin leads going to 

the voice coil wil! separate causing 
a dead or intermittently operating 

speaker. 

If the speaker is OK, it can be used 
as an audible output indicator while 

you inject your audio signal into the 

plate and grid of each stage, working 

back toward the input, until the defec- 

tive stage is found. If you are well 

equipped with signal-testing apparatus 

and you wish to take gain-per-stage 

readings or distortion checks as you go 

along, by all means do so. The meth- 

ods indicated here are only suggestions 

and are not intended to supersede your 

own tried and true procedures. How- 

ever, a test on the power supply and 

the loudspeaker should always precede 
any stage-by-stage analysis. 

Be especially critical of at: coupling 
capacitors. They are a common ail- 

ment and a ripe source of intermittent 

troubles. Also, look for any discolora- 

tion among the resistors, indicating ex- 

cessive heating from possible overload. 

Don't assume that the trouble is the 

result of “bugs” in the circuitry and 
start redesigning the set. Design 

“bugs” are taken out by the manufac- 

turer long before his equiprnent goes 

into production. Of course, if the cus- 

tomer wants some modern circuitry 

built into an old amplifier, that’s an- 

other story. 

When the defective stage is found, a 

voltage and/or resistance check will 

quickly locate the faulty part. Use 

exact replacements, or equivalent parts 

of high quality to make the repair. 

Typical Amplifier 

Fig. 4 is a schematic diagram of the 
Gibson model GA-30 amplifier. This 

popular amplifier provides an output 
of 14 watts, using two Jensen speak- 
ers, one eight-inch and one twelve- 

inch, for true tone reproduction over a 

wide range of frequencies. Four input 

jacks accommodate three electric in- 

struments and one microphone. Sepa- 

rate volume controls are used for the 

microphone and for the electric instru- 

ments. 

A type 6SL7 phase-inverter tube 

feeds a pair of 6V6GT's in a push-pull 

output stage. The d.c. for the heaters 

is provided by the drop across the bias 

resistor in the common cathode circuit 

of the 6V6GT output tubes A feed- 

back loop from the speakers connects 

to the cathode of the 6SJ7 instrument 

input tube. Control of the feedback 

frequencies is provided by a switch 

which cuts in or shorts out the .0007- 

uid. feedback capacitor jass and 

treble tone controls are incorporated 

in the input to the first triode of the 

6SL7 phase inverter. 

The amplifier is powered by a 5Y3- 

GT. The a.c. line is fused with an AG 

two-ampere fuse. Input jacks and all 

controls are mounted on a common 
panel on the lower back of the cabinet 

Fig. 4. Schematic diagram of the Gibson 
GA.30 14-watt amplifier using two speakers. 
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"Some amplifiers contain a novel cir- 

cuit arrangement that can be cut in 

and out at the will of the player. This 
is a special oscillating circuit which 

modulates the output stage to provide 
a sustained tremolo effect on the out- 

put tones. The tremolo effect is turned 
on and off by a remote switch. 

It is assumed that while trouble- 
shooting the amplifier, you were on the 

lookout for such things as badly dis- 

colored resistors, capacitors with leaky 

wax impregnation, frayed wiring, noisy 

volume controls, and the like. Make a 
list of all these sources of future trou- 
ble and inform the customer that the 
items should be replaced, if he is to 

expect trouble-free operation. Quite 

often, this will lead to a complete 

overhaul, especially if the amplifier is 

an old one. But use your judgment in 

this. It’s a bit foolhardy to attempt a 

major overhaul if the aroplifier is on 

its last legs. You'll either have to re- 

build it completely at quite a cost, or 

find yourself “married” to an unpre- 

dictable headache. 

After repairs have been completed 
on the amplifier, it’s a good idea to do 

a bit of housecleaning on it. Clean all 
the dust and dirt from the chassis and 
cabinet. Wipe off the tubes with a clean 

damp cloth. Tighten al! loose nuts, 

screws, and mountings, especially the 

chessis and speaker mounting nuts. 

Polish the cabinet a bit to brighten it 

up. These things take only a minute 

or two, but you'll be surprised what 

they mean to the customer. He may 

not have the technical know-how to 

fully appreciate what you did to fix his 

amplifier, but he'll certainly be im- 

pressed if you hand him back his 

equipment shining like new 

The final check on the equipment is 

always made by the customer. Make 

sure there are no objects lying 
around to set up acoustic rattles and 

buzzes when he hits a full chord at 

high gain, then sit him down in a 

corner and let him work out on the 

instrument. Put the amplifier on the 

floor where it is normally played, in- 

stead of parking it up on the test 

bench or counter 

Make a point of submitting to the 

customer a detailed list of all work 

done. Provide him, also, with a check 

list of general conditions existing in 

the equipment, together with your own 

recommendations, if any 

loose 

Getting the Business 

Probably one of the best ways to 
obtain business is to visit the local 

musicians’ union offices and put a 

small sign on the bulletin board an- 

nouncing that you specialize in the re- 

pair of electric mus'‘cal instruments. 

Also, you might ccnsider running an 

ad in the union house organ. 

Small signs in the windows of music 

stores will be helpful, and, of course, 
put one in your own window. Be sure 

to call on all music stores and leave 

business cards with them 

The best advertisement of all will 

probably be word-of-mouth recommen- 

dation from satisfied customers. —39- 
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FOR CONELRAD? 
eat & \ 

By JOSEPH CHERNOF 

HAT would you do if enemy bomb- 
W:. were to attack our country? 

How do you find out quickly what 

is happening and what to do? This is 

one of the major problems facing our 

Civil Defense authorities today. It has 

been generaliy agreed that, in case of 

attack or other emergency, cities would 
be evacuated as rapidly as possible, but 

the question still remains as to what 

happens to the evacuated people after- 

wards and how instructions and infor- 

mation are to be communicated to 

them. The best answer to date is Conel- 

rad. Briefly, what Conelrad means is 

that during times of emergency, all TV 

and FM broadcasting stations will re- 

main off the air. Every AM broadcast 

ing station in the country will either 

go off the air or shift its transmitter 

frequency to one of two frequencies; 

i.e., 640 or 1240 ke 

The system is officially entitled “Plan 

for CONtrol of ELectromagnetic RADi- 

ation.” This step has been found nec- 

essary to prevent any possibility of 

enemy planes or guided missiles being 

navigated by homing equipment tuned 

to the operating frequency of a broad- 
casting station in the vicinity of the 

intended target location. By having all 

AM stations in the country operate on 

one of these two frequencies, no fre- 

quency-of-radiation homing device will 

be able to function properly Enemy 

bombers that might have planned to 

use the signals from some of our pow- 

erful clear-channel radio stations, such 

as KFI in Los Angeles or WJR in De- 

troit, for navigational markers would 

find nothing but a jumble of signals at 

640 and 1240 ke 

A further refinement of Conelrad 

now under development would provide 

that each station in a community be 

on alone for a few seconds at a time, 

then transferring control to another 

station in the same area, but always 

maintaining the same program mate- 

rial. This would protect against the 

possibility of an enemy aircraft riding 

the beam in on an extremely powerful 

station in a particular area 

It would seem that the responsibility 

of the individual citizen and particu- 

larly of the electronic technician and 

experimenter would be to _ provide 

themselves and their families well 

ahead of time with some means for re- 

ceiving Conelrad broadcasts under any 

or all emergency conditions This 

means exact calibration marks on the 
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The “Conelrad” receiver in operation. A 
hearing-aid type earpiece and small plas 
tic box comprise the entire receiver. 

The transistorized receiver housed in its 
plastic case. Power requirements are very 
low and battery life is, as a result, long. 
For maximum sensitivity and best possible 
performance, use as long an antenna as you 
can and incorporate a good ground system. 

Construction details on a personal receiver which tunes the 

640 and 1240 kc. Civil Defense bands, is compact, and cheap. 

dials of home and car radios so that 

either may be easily and quickly tuned 

to 640 or 1240 ke. if necessary. Do not 

depend on tuning your radio to these 

frequencies at the time of emergency 
since most stations will not be on the 

air continuously and it would be al- 

most impossible to keep tuning about 

the dial until one is picked up 

The calibration may be done very 
easily using any r.f. signal generator 

but if one is not available, many sta- 

tions throughout the country run fre- 

quent Conelrad tests, so by contacting 

your local radio station, you should be 

able to find out at what times and at 

what frequencies such tests are being 

conducted 

It would also be highly advisable to 

have available at all times a portable 

battery-operated radio. The average 

portable radio is fairly cumbersome to 

carry about over any appreciable dis- 

tance and its power requirements are 

high enough to make it impossible to 

keep in operation continuously. A bet- 

ter choice would be a unit small enough 

to be carried in the pocket with very 

low battery requirements. The writer 

would like to describe one small, high- 

ly portable receiver suitable for civil 

defense and other emergency use 

The basic requirements of portability 

and low battery drain immediately sug 
gest use of the transistor as a logical 

answer. It was therefore decided to 

construct a unit using two transistors 

one as detector and the second for 

audio amplification. Some difficulty was 

experienced in making the transistor 

behave as an efficient detector. Since 

one of the basic characteristics of the 

transistor is its rather low input im- 

pedance as compared to the ordinary 

vacuum tube in similar applications, 
(Continued on page 8S) 

Fig. 1. Diagram of the “Conelrad” receiver. No “on-off switch is required as plugging 
earpiece into the jack completes the battery circuit and puis receiver in operation. 

Ri, Re—220,000 ohm, Vy w. res. 

Cr—50-400 pyuld. adj. padder capacitor (J. W 

Miller 160-B or equiv.) 

Cr—.0047 gid., 200 +. capacitor 

Cr—25 wid., 25 +. capacitor 

Li, Le—Antenna coil (Modified J. W. Miller 

26300 coil, see text) 

J r—Open-circuts jack 

CRr—1N34 germanium diode 

Br—Two 1, volt miniature penlite cells 

1—Single earphone (Trimm or equiv.) 

Jol 

TA og 

Vem2N34 transistor (Trensitron Electronic 

Corp.) 
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Compiled by KENNETH R. BOORD 

N A special broadcast, your short-wave edi 
tor, Ken Boord, will present a half-hour 

program of Holy Week and Easter organ 
melodies over TGNB, 9.668, and TGNC, 
11.850, Apartado 601, Guatemala City, 
Guatemala, Central America, on Easter Sun- 
day, April 10, at 04306-0500 GMT (equivalent 
to Saturday, April 0, at 2330 EST, 2230 CST, 
2130 MST, or 2030 PST). 

Harold Van Broekhoven, cirector of the 
station, says: “We will verify all correct re- 
ports with our QSL card and would appre- 
ciate an International Reply Coupon with 
each report—which is a small help towards 
defraying the cost of pustage. To send a QSL 
card by airmail trom Guatemala, we should 
have three IRC’s.” (An IRC costs 13c at 
your post office and is good for one unit of 
return first-class surface mail postage from 
any country which is a member of the Uni 
versal Postal Union.—K. R. B.) 

Under the name, Radio Cultural, TGNA is 
owned and operated by The Central Ameri- 
can Benevolent Association—a mission found 
ed in 1890 by the well-known scientist -Bible 
teacher, Dr. C. IL. Seofield. Its transmitting 
equipment consists of two Eimac 4-100A 
transmitters which operate with a listed 
power of 5 kw., although power usually is 
slightly lower than § kw, Currently, operat- 
ing time is 1227-1405 and 2227-2300 in Span 
ish over TGNA, 720 ke. and 5.9525, and 0300 
0445 in English over TGNB, 9.668, and 
I'GNC, 11.850 

For the 5.9525 outlet, TGNA uses a double 
dipole antenna directed NE-SW which covers 
Central America and Mexico. For TGNB 
two Quad antennas with reflectors on a mast 
124 feet high are employed, while TGNC 
also uses a Quad antenna 112 feet high; the 
Quad antennas are directed to USA-Canada 

For about four years, TGNA has used tem 
porary studios, but now new studios are be- 
ing constructed on the grounds of the station 

TGNA is a member of the Pan American 
Christian Network, and is “absolutely non 
political, non-polemical, and non-commer 
cial,” station officials point out 

* * . 

Around the World 
(Note: This is the season when many sta 

tions will change from winter to summer 
schedules; in such cases, you may find sched 
ules one hour earlier than listed herein 
K. R. B.) 
Alaska—ALE, 3A35A, Ketchikan, noted 

0935-1025 at tair to excellent strength with 
test transmission for receiver tuning and cir 
cuit alignment purposes; is az outlet of the 
Alaska Communications System. (Morris, 
Ohio) 

Albania-—ZAA, 7 850A, Radio Tirana, noted 
opening English session 2030; woman gave 
wavelength as 38.20 m.; fair level, occasional 
CWORM. (Cox, Dela., others) Niblack, Ind., 
others also report English, starting with news, 
2200. This is truly a tough one to log due to 
usually heavy CWQORM on the spot 
Anglo-Egyptian Sudan Via airmail, 

Bengtsson, Sweden, reports the Sudan Broad 
casting Service has English daily now 0715 
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0730, 1500-1515, from Radio Omdurman, 
6410, 7.100. This one changes frequencies 
often and data sometimes is confusing. 

Avstralia—VLH9, 9.680, Melbourne, good 
level 1300 with BBC news relay, then ABC 
news 1309-1315, with some QRM from 
XEQQ, Mexico; VLX4, 4.8975, Perth, West- 
ern Australia, strong when tuned 1317; 
VLW9, 9.610, also Perth, fair to good 1323 
tune-in; VLM4, 4.920, Brisbane, Queensland, 
noted 1315 with Queensland news, excellent 
level; VLQ9, 9.660, also Brisbane, fair level 
0745 (Cox, Dela.) VLBI11, 11.900, Mel- 

bourne, noted opening 1045 with English to 
South, Southeast Asia. (Morris, Ohio) VLC9, 
9.615, noted closing 1345 in Eastern North 
American transmission, good signal but with 
heterodyne-QRM. (Fleischman, Quebec, many 
others’ Much of the QRM on this spot 
around that time is from Radio Moscow in 
Asiatic languages to the Far East 

Asores——-CSA93, 4.867A, Ponta Delgada, 
powerful level with classical music when 
tuned 2050. (Cox, Dela.) Heard closing 2100 
(Churchill, Va.) Re-opens 2115A; also heard 
around 2245-2300; should close 2400A. (Fer 
guson, N. C.) First daily sign-on is 2000 
(Pearce, England) 
Bahamas—Nassau Tele phone Station noted 

testing on 4.887A at 1319, strong level; Eng 
lish only. (Cox, Dela.) And at 2220-2240 
(Esser, Pa.) 

Bolivia—CPS5, Radio Illimani, $.970A, La 
Paz, noted O300A to close 0400. (Mathieu 

Mass.) Heard in Sweden 0200-0400A sign 
off. (DX-Radio, Sweden) 

Brasil—PRA8, 11.865, 
served at good strength 

Recife, 

2230, 
often ob 

after Radio 

Don and Helen Smith of the staff of the 
Far East Broadcasting Co., Inc., Box 2041, 
Manila, look over DZH7's new 10 kw. 
Collins 21M transmitter. A second, simi- 
lar transmitter is on order from USA to 
be used, when delivered, on 19- or 25- 
meter band. The new transmitter, oper- 
ating as DZH7, 9.730, is now on the air 
0900.1700, 2100-0100 GMT. Wants recep- 
tion reports, particularly from listeners in 
Asian countries who will listen regularly 
to certain programs and report reception. 
Reception report forms for this purpose 
are available. May test soon on 9.730 for 
list in i part of North America. 

Luanda, 11.862A, Angola, closes. (Niblack, 
Ind.) Radio Record, PRB22, 9.505, Sao 
Paulo, weak around O115 in Portuguese; 
PRC22, 9.750A, good signal around 0120 in 
Portuguese; is Rio Grande do Sul, “Radio 
Gaucha.” (Diaz, Ind.) Sunday edition of 
“Brazil Calling” (English) noted 2130A over 
ZYK3, 9.565, Recife. (Cox, Dela.) And week 
days 0105-0125A, but with severe QRM from 
Lima, 9.562A, Peru. (Himber, Calif.; Foster 
Ill.) 
Canada—VE9AI1, 9.540, Edmonton, Alta., 

noted O0UOO, poor to fair. (Dexter, lowa) 
CHNX, 6.130, Halifax, N. S., good around 
0130. (Gillette, Ky.; Powers, Ohio) CBNX, 
5.970, St John’s, Newfoundland, runs 300 

watts, 1100-033C; good in Minn. around 0245 
to closedown. (Mann) CFRX, 6.070, Toron 
to, Ont., noted 1445-1515, good level. (Swen 
son, Minn.) 

CBC's International Service has been en 
tirely revamped and new schedules include a 
(new) North American Service 0115-0150, 
CHOL, 11.720, CKLO, 9.630. Will send full 

program schedule on request to CBC, Inter 
national Service, Montreal, Quebec, Canada 

Canary Islands—Radio Atlantico, Las 
Palmas Gran Canaies, noted 2200 tune-in 
when announced was testing on 9.420, 9.485; 

however, was heard on 9420, varying at 
times to 9.427A; program was mostly classi 

cal music 2200-2300 (not closedown) 
QSA3-4, S5-7; heard another day when closed 
2230 after religious-type music; may need to 
use crystal filter due to QSB, CWQRM at 
times. (Sutton, Ohio) Noted 2301 with dance 
music; asked for reports. (Pearce, England) 

China— Radio Peking noted on 3.960A with 
nice signal, better than the 3.915 outlet, in 
Home Service 0915, parallel 6.103 and other 
Home Service channels. Has moved to 
9.665AV from 9.670AV (has been as low as 
9.653A); heard with news 0300, 0900; opens 
on 7.170A at 0855 now, parallel 5.970 (new 
6.103, 7.590, 9.080 with Home Service trans 
mission. (Balbi, Calif Heard opening in 
English 0900 on 15.105, good level in N. Z 
(Hardwick) Chinese session around 2200 is 
best over 11.300, excellent level some days 
(Marutz, Ind.) Good on this channel at 1430 

with news; at 0300 with news over 11.960 

(Hardwick) 
Colombia—Radiodifusora de Occidente, 

4.768, Cali, good level in Spanish 0745 sign 
off. (Dexter, lowa) The new station, “La Voz 
del Tolima,” 6.040A, noted closing on a Sua 
at 2330 with National Anthem; call seems to 
be announced as “HJLB.” (Niblack, Ind.) 
Heard closing weekdays 0300; believes call 

(Continued on page 133) 

(NOTE: Unless otherwise stated, all time 
herein is expressed in Greenwich Mean Time 
(GMT). Subtract 5 hours for EST, 6 for CST 
7 for MST, and & for PST News” refers to 
newseasts in the English language. To avoid 
confusion, the 24-hour clock has been used to 
designate the times of broadcasts. The hours 
from midnight until noon are shown as 0000 to 
1200, while from 1 p.m. to midnight they are 
shown as 1300 to 2400. The symbol Vv” fol 

lowing a listed frequency indicates “varying 
The station may operate either above or below 
the frequency given A” means frequency ‘s 
approximate } 
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It Has Everything... 
Beauty — Operating Convenience — Quiet Performance 

Quiet, 

toined with a precision helical gear drive 

This was developed for H. H. SCOTT by 

international authority Professor Earle 

constant-.speed operation is ob 

Buckingham of M. |. T., designer of the 

drive mechanism for the Mi. Palomar 200 

inch telescope 

FREE 

TECHNICAL THE NEW 
BULLETIN 

RN-455 

STROBOSCOPIC TURNTABLE 
The 710-A incorporates major new contributions to turntable 

engineering. These include: dual-stage mechanical and torsional filter 

ing, expanded-scale optical stroboscope, Vernier speed drive and integral 

connection of pickup-arm mounting-board to main turntable bearings 

Revolutionary NEW design 
1. Expanded scale optical stroboscope, with electronic peak pulsing 
for greatest clarity, is visible even while record is playing, for exact 

speed control at all times 

2. Precision helical drive gears, of hardened steel and nylon, for . 
smooth silent flow of power to turntable. Gears housed in an oil-filled 

transmission for quiet trouble-free operation. 

3. High-compliance torsional filtering reduces annoying speed varia- 
tions, such as wow and flutter, to less than 0.1%, far below audibility 

4. Dual-stage mechanical filtering between motor and turn- 6. Vernier speed drive with special long-life neoprene idlers 
table reduces motor rumble to more than 60 db below record- permits separate adjustments of 33% , 45, and 78 rpm speeds 
ing level, an outstanding engineering accomplishment. by =5% to match the pitch of accompanying musical instru 

c » ‘ } ‘ 5. Integral pickup-arm nting board, accomodating all — ee ee — of ow and 

leading pickup arms, is rigidly connected to turntable bearings age aS CER POTN CUSmG CET 

by a heavy aluminum casting. This eliminates acoustic feed- 7. Heavy-duty induction motor, with dynamically balanced 
back and other undesirable vibration differences between pick- rotor and extremely low external hum field, designed specially 

up arm and turntable. for this turntable 

Prices 710-A Turntable, finished in stainless steel with mahogany pickup-orm mounting board. $102.00* Net *West Coast Prices: 710-A $107.10 

710-X1 Hand-finished modern mahogany base for convenient, attractive installation: $14.95° Net 710-x1 $15.70 

H. H. SCOTT ime. 385 PUTNAM AVENUE, CAMBRIDGE 39, MASSACHUSETTS 
April, 1955 71 



employer; “how's about my tak- 

ing the tape recorder home with 
me this evening to perform a little ex- 
periment?” 

“What kind of an experiment?” Mac 
asked cautiously. 

“Nothing that will hurt your pre- 
cious recorder,” Barney promised, “I 
have long had a yen to know exactly 
how I sound when I'm talking over 

my ham rig. There's no way of find- 
ing out without a recorder. You can't 

talk and at the same time listen to 
yourself satisfactorily in a pair of 

phones plugged into a monitor. My 
idea is to plug our signal-tracing rf. 

probe into the microphone jack of the 

recorder, ground the shielding lead, 
and, let the hot probe tip pick up 
modulated r.f. from my transmitter. 
The crystal diode in the probe will 
demodulate this signal and feed the 
audio component into the recorder. All 

I have to do is call a snappy CQ and 
then play back the tape and hear how 
I sound, It's the only way I'll ever 

know precisely how my voice sounds 
when I am speaking over my trans- 

mitter.” 
“Well, I've been listening to your 

voice for a long time,” Mac said mock- 

ing Barney's accentuation, “and be- 
lieve me it’s no treat. However, from 
a purely technical point of view, I see 

nothing wrong with the idea. I sug- 

gest you put the recorder a little 

distance away from the transmitter so 
that r.f. will not get into some of the 
audio circuits and overload them. That 
can easily happen to any audio equip- 
ment placed in a strong r.f. field. How- 
ever, you'll have to wait until tomor- 

row, because the recorder is not here. 
I took it home a couple of days ago 

to do a little experimenting of my 
own.” 
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“Hie: MAC,” Barney called to his 

Macs RADIO 
SERVICE SHOP 

By JOHN T. FRYE 

“What kind of experimenting?” Bar- 

ney demanded. He always considered 
it a personal affront if Mac did any- 
thing in the electronic line without 
first briefing him in great detail. 

“T’'ve been building a kind of special 
bass-reflex cabinet to use with the re- 

corders at the high school,” Mac ex- 

plained. “The superintendent asked 
me to help him with a proviem he has. 

They have a couple of dandy recorders 

over there, but the teachers simply do 

not make use of them. When he tried 

to find out why, they told him that it 
was too much bother to lug the heavy 

recorders around, set them up, pack 
them away again, etc. What's more, 

some of the teachers in the music and 
speech department objected to the loss 

in fidelity that was occasioned by the 
small speakers used in the portable 
tape recorders.” 

“Sounds to me as though you're 

solving the fidelity problem with a 

large speaker in a bass-refiex cabinet, 

but at the same time you're aggravat- 

ing the problem of the recorders being 
too heavy to carry around,” Barney 

observed. “I can just see a frail school 

teacher using one hand to carry the 

tape recorder and trying to lug that 

bulky speaker cabinet along with the 

other.” 
“You're forgetting I said this was a 

special type of cabinet,” Mac chided 
with a teasing grin. “It is built so the 

large flat top is perfect for holding 
any ordinary tape recorder in proper 

operating position. On the bottom of 
the cabinet are four rubber-tired 
wheels of the kind found on tea carts. 
Two of these swivel; the other two are 
fixed parallel to the wide dimension of 
the cabinet.” 

“I get it!” Barney interrupted. “A 
recorder is ordinarily left right on top 

of this rolling cabinet with the large 

PRIDE AND PREJUDICE 

speaker plugged into the ‘External 

Speaker’ jack of the recorder. That 

means the people listening will hear 

all that is on the tape instead of just 
part of it as they have been doing 
with the smaller speaker. What's more, 
the whole business can be easily 
wheeled from room to room without 
disturbing the magnetic tape recorder 
in any way.” 

“You've got the idea. The super- 
intendent was over last evening, and 

after pushing the cabinet all over the 
basement and listening to me play a 

high-fidelity pre-recorded tape through 

that cabinet-mounted speaker, he was 

most enthusiastic. In fact, he insisted 
I start immediately building another 

exactly-similar unit.” 

“Say! I think you've got something 
there,” Barney said excitedly. “We 

beth know many people who buy tape 
recorders and use them a lot for the 
first few months, but then they park 
them away ina clothes-closet to collect 

dust. When asked why they don’t use 
the machines more, they usually say it 

is just too much bother to get the 

recorder out, set it up, and then pack 

it away each time. If they had one 
of these rolling cabinets of yours, they 
could keep the recorder right out 

where it would be ready for use at a 

moment's notice. It could sit along- 

side the TV set for recording the 

many fine programs often heard there. 

If something interesting came on the 

radio-phonograph combination, or if 
you wanted to make a tape recording 

of a record, the recorder could be 

wheeled over to it and the program 

taped. When Mom heard a good recipe 

starting on her kitchen set, she could 

have the recorder taking it down in a 

matter of seconds.” 

“You're right, of course,” Mac 

agreed. “Having the recorder always 

ready for instant action any place in 

the house would double its usefulness 

—and its use. At the same time, don't 
overlook the fact that employing that 

high-fidelity speaker in a proper cabi- 

net will greatly increase the pleasure 

of listening to the tapes being played 
back. In the beginning, the small 

speakers it is necessary to use in port- 
able recorders were fairly adequate 
for reproducing the limited range of 

frequencies that could be put on tape; 
but in the past few years tremendous 
strides have been made in tape record- 

ing techniques. Only a fine speaker 

in a good cabinet can do full justice to 

the quality of recording and playback 
put out by even popular-priced ma- 

chines these days. Some manufac- 

turers have improved the quality of 
reproduction by using two or even 

three speakers in the recorder cabinet. 

While this definitely sounds better 

than a single speaker, it is not the 

complete answer. 

“Few enlightened people will con- 

tend that two or three small speak- 
ers mounted inside the recorder case 
that is already pretty well occupied 
with the tape-transport mechanism 

and amplifier will equal the reproduc- 
tion possible with a high-fidelity speak- 
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1. Less heater voltage variations 

—even distribution of tube voltages 
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2. Less heater burn-outs heater 

burn-outs are reduced because the 

controlled heater warm-up of 11 

seconds is uniform from tube to tube 

throughout the circuit. 

3. Less time for normal set oper- 
ation — controlled heater warm-up 

brings set to normal operation in less 

than half the time. 

All Sylvania TV PICTURE TUBES now have heaters 
specially controlled for series string operation! 
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bulb, quality is controlled from raw 

materials straight through to finished 

product, 

Write for this handy reference guide to 

Sylvania tubes for series «tring televi- 

sion. It's both a brochure 

and wall chart! Write 

Department D34N. 

we ARR" 

Sylvania Electric Products Inc. 

1740 Broadway, New York 19, N. Y. 

In Canada: Sylvania Electric (Canada) Lid. 
University ‘Tower Bidg., St. Catherine St 

Montreal, P. Q. 
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Handle Tough 
Service Jobs 

AS “SLICK” AS YOU DO 
THE EASY ONES! 

Complete training 

in MODERN 
PROFESSIONAL 

METHODS 

FIX ANY RADIO OR TV 
SET EVER MADE... 
Easier ... Better... Faster 

How to trouble- 
shoot the pro- 
fessional way 

AM, FM and 
TV realignment 
made easy 

Testing tips and 
ideas 

Owning this big, up-to-the- 
minute book is like having two 
of the world’s greatest electronic 
experts s'anding by your side 
on every job telling you just 
what to do, exacuy how to do it! 

Written by Ghirardi and John- 
son, Radio & Television TROU- 

BLESHOOTING AND REPAIR 
is a complete guide to modern 
professional methods the 
kind that really pay off big 
Btep by step, it takes you 
through service procedures 
from locating troubles fast and 
with less testing to making re 
pairs accurately and promptly. 

A complete 
guide to TV 

service 

For beginners, this giant book 
is a complete service training 

prob ems and course . at only a fraction of 

how to solve the price you tiight expect. For 
m experienced arevicemen, it is the 

ideal way tc “brush up’ on 
specific jobs; to develop better 
methods and shortcuts; and to 
find quick answers to problems 
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er or speakers mounted in a proper 

baffle. And when you add speakers, 
you add weight, which is always a 
serious matter with equipment sup- 

posed to be portable. By using an 

auxiliary speaker system when you 

want high quality reproduction, you 

can keep the recorder proper light 
and compact-—-as it must be for maxi- 
mum versatility. 

“Being the tape recorder fan that I 

am,” Mac continued earnestly, “it 

worries me to know that many of these 

wonderful little machines are sitting 

virtually unused, just as you describe. 

I felt so sure that a combination 
quality -speaker - and - mobile - recorder- 
stand such as the one I've built would 

go a long way toward putting these 

recorders back into use that I actually 

wrote to a couple of speaker manu- 

facturers and tried to persuade them 

to build these units and put them on 

the market. With their facilities, they 

could design a cabinet that would be 

a beautiful piece of furniture and still 
be a strong, mobile stand and correct- 

ly designed baffle.” 
“What did they say? Were they all 

bursting with enthusiasm? Are you 
headed for your first million?” 

“They were afraid to tackle the 

project. Naturally, a few problems 
exist. For one thing, the voice-coil 

impedances of recorder speakers vary 
all the way from three to eight ohms 

The voice coil impedance of the speak- 
ker used in the cabinet would have to 

be a compromise value to work with 

all recorders, or a matching trans- 

former would have to be used. For 

that matter, though, some of these 

rolling speaker cabinets could contain 

additional space for compact high- 

fidelity amplifiers; and then the speak- 

er could be used with TV sets, radios, 

record-players, and tape recorders for 

high-fidelity reproduction. However, 

this would result in a much more ex- 

pensive unit; and right now I am 

mainly interested in something that 

wiil break down the prejudice keeping 

tape recorders from getting the con- 

stant use they deserve. They are worth 

the effort. 

“And speaking of prejudice,” Mac 
went on smoothly, “that reminds me 

of something else a little closer to our 

everyday work. I'm beginning to worry 

about a prejudice concerning TV serv- 

ice that is taking root in the public 

mind. What especially concerns me is 

that I'm afraid we service technicians 

have planted this prejudice and are 

still nourishing it; yet I'm sure when 

it attains its full growth—and it’s 

growing like a weed—we'll be sorry 

we ever let such an unfavorable idea 

get started.” 

“You know I don't love a mystery,” 
Barney complained. “Give! Tell Un- 

cle Barney all about it.” 
“The idea is shaping up like this in 

the minds of the majority of cus- 

tomers: a good TV service technician 

can and will perform all service work 
right in the customer's home. If he 

suggests taking the set to the shop, 

he immediately stands revealed as (a) 

a bumbling and untrained worker who 

is afraid to let the customer know how 
long it takes him to locate the trouble, 
or (b) an unethical chisler who only 

wants to get the set out of the house so 

he can run up a fantastic bill by re- 
placing parts not defective, steal good 

parts, etc., etc. 

“As service technicians, we know 

that in the words of the song, this 

‘ain't necessarily so.’ A number of TV 
troubles render making repairs in the 

home highly impractical or unneces- 

sarily expensive. Take a set that needs 

alignment. No technician who has 

proper respect for his equipment is go- 

ing to lug his expensive and delicate 

scope, sweep generator, marker gen- 

erator, probes, etc., into the customer's 

home and try to align the set on the 

floor or on a makeshift workbench 

without proper grounding facilities. 

If the customer insists on the set's 

staying in the house, all the technician 
can do is ‘touch up’—a misnomer if 

there ever was one—the trimmers by 

looking at the picture. We both know 

what kind of an alignment job that 

produces. 

“Or suppose the set has an intermit- 

tent condition that only shows on a 

long and unpredictable cycle. The cus- 

tomer would scream like a panther if 

you charged him for the time spent 

sitting around waiting for the set to 

cut out; yet not charging for this time 

at your regular rate means you are 
cutting your own throat. With the 

chassis on the intermittent bench in 

the shop, the technician could watch 

for it to cut out while he went right 

ahead with his other work. This way 

the customer's bill could actually be 

much lower; yet the technician would 

not be losing valuable time and 

money.” 

“How do you mean we technicians 

started this stupid fallacy?” 

“In the beginning, when TV service 

was new, we tried to show how smart 

we were by repairing as many sets as 
possible in the home. We prided our- 

selves on being able to go in with only 

a v.o.m. and a tube caddy and hav- 

ing the set going in a few minutes 

When all sets were comparatively new 

and tube failures constituted seventy- 

five per-cent of the trouble you could 

do this. You can still take care of a 

very high percentage of TV trouble 
right in the house, and most tech- 
nicians greatly prefer to make the re- 

pair at the residence if they can do it 

right and in a reasonable length of 

time. They should not, however, be 

afraid to recommend that the set be 

taken to the shop when the symptoms 

and common sense dictate this step 
“Once more,” Mac concluded, “we 

can learn from the medical profession 

that has already taught technicians so 

much. Doctors no longer treat a 
patient in the home until he is im ez- 

tremis before taking him to a hospital. 

Whenever his condition is puzzling, 
when the doctor feels extensive tests 
should be made, or when close obser- 
vation is needed, they send the patient 
to the hospital. There he can benefit 
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from the use of elaborate non-portable 

test equipment, can receive x-ray, 

diathermy, and similar treatment im- 

possible in the home, and can be close- 

ly watched all the time. In the time 

; 

| Weathhet 
required to make three or four house 

| 
| 

. "5 r ' yet = 

E [ E C T R O N calls, a doctor can visit twenty 

' patients in a hospital. Were it not for 

this more efficient use of the doctor’s 

S W | T a HH ; : time, medical expenses would be even 

higher than they are; and doctors 

would be still harder to get hold of 

4 . T : “The man who insists that all work 

‘ on his TV set must be performed on 

his living room floor might do well to 

think about this a bit Let him look 

around until he finds a service tech- 

nician he thinks he can trust, and then 

let him trust that technician and fol- 

low his advice just as he follows the 

advice of his family physician. Ninety- 

nine times out of a hundred, he will get 
better, less-expensive service by doing 
so.”’ - 

The basic function of the Heathkit 
Electronic Switch Kit is to permit coor” 
simultaneous oscilloscope observa- 9°" enc? 
tion of two separate traces which , 
can be either separated or super- 7, 

impowrd for individual study. This [ated 
is accomplished through the use of 1 
two individually controlled inputs 
working through amplifier, multi- 7) 
vibrator, and blocking sta The 

output of the Electronic ‘Seitch 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 versetility of your oscilloscope 
It can be us-d te check amplifier distortion—audio 8 
crossover networks—phase inverter circuits—to measure phase shift—special —& 

at; rr, 
oe he nent pon ne n 

TV SERVICE MONTH 
LL TV service dealers who sell and 
use G-E tubes can participate in the 

huge advertising campaign and contest 
for consumers to be sponsored by the 

$ General Electric Tube Department from 
waveform study, etc. The instrument can also be conveniently used as a square x April 19 to May 19—*TV Service 

at wave generator over the range of switching frequencies, often providing the 9 Month.” 
— necessary wave form response information without incurring the expense of 9 A directory of the thousands of serv- 

an adcitional instrument. Ownership of this instrurnent will reveal many entirely § , leal ae Rode C.2? tabes alll the 
new fields of oscillcscope application and will quickly justify the modest cost of see Gealers that hendie {> tubes will in 
the Tle Blectros tronic Switch Kit a published in an advertisement in “Look” 

Sceelineeeeaiicheendliceenndiliameetiontene’taeesallaaattiiemediietedinemedtaamaansianne magazine. In addition, an emblem will 

po), 
| Weathhit ad be given to each service dealer, to be dis- 

cathhet fee played by him, identifying that dealer's 
LOW CAPACITY | 4 shop as headquarters for the $25,000 

VOLTAGE CALIBRATOR | PR Oo BE KIT a cash prize jingle contest for consumers, 

No. 342 ¥ The concept of a “TV Service Month 
K | T will be publicized through every possible 

$350 channel to focus attention on the service 
dealer as a friend and neighbor. The 

MODEL VC-2 campaign will also urge the consumer to 
order long-put-off repairs. 

Ad mats, “talking posteards,” mailers, 
store banners, window streamers, and 
contest entry blanks are available from 

Shpg. Wt. 1 Ib. 

An oecilloscope accessory, the 342 Low 
50 Capacity Probe permits observation of 

$ complex TV waveforms without dis 
o tortion. An adjustable trimmer pro 

vides proper matching to any conven- § 
tional scope input circuit. Excellent for 5 Shpg. Wt. 4 Ibs. 

high frequency high im peda nc “, or % G-E tube distributors. “ w- 

broad bandwidth circuits. The attenu ‘ 
Another useful oscilloscope ation ratio can be varied to meet in as 

accessory particularly in circuit develop- dividual requirements a Contest entry blanks, banners, and window 
displays for the $25,000 jingle contest for 
consumers sponsored by G-E are available 
to service dealers who handle G-E tubes. 

ment work and in TV and radio service 
work. The Voltage Calibrator provides a 
convenient meth« 4 for making peak-to-peak 
voltage measurements with an oscilloscope, 
by establishing a relationship on a compari- 

Aeathhit 
son basis between the amplitude of an un- SCOPE DEMODULATOR ta 
known wave shape and a known output of oF 
the voltage calibrator. Peak-to-peak voltage P R 1°) B E K ! T 

values are read directly from a calibrated No. 337-C : 
panel scale without recourse to involved 
calculations. 

FEATURES: 
To off-set line voltage supply irregularities, 
the instrument features a voltage r 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- 
ane Calibrator it is pos- 
sible to measure all types 
of complex waveforms 
within a potas range of 
O01 to 100 volts peak-to- A 
peak, Build this yo 44 FE T ‘a co i YT) p a mn y 
ment in a few hours an 
enjoy the added benefits 
offered only through com- 

bination use of test equip- BENTON HARBOR 15 

uN MICHIGAN 

=~ 

$350 s 
* 

Shpg. Wt. 1 tb. “- 

Extend the usefulness of your oscil 

loscope by observing modula-ion 
envelopes of RF or IF carrier 
found in TV and radio receivers 
The Heathkit Demodulator Probe 
will be helpful in alignment work, 
as = gain analyzer and a signal 
tracer. Easy construction with the 
new modern printed circuit board 
Voltage limits are 30 volte RMS 

and 500 volts D.C. 

Ger Your FREE 
Ewrey Buawe 
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NEW Meathhect 
5° PUSH-PULL 

SCILLOSCOPE KIT 
FOR COLOR TV S iatoae ah ; 

BRAND NEW DESIGN: Thx 

pecial at any price almost unbelevable at $6.50. Completely re-designed scope 

has broadband a fers for © TV work a fers brilhant overall performance re ty 

Vertical frecque response within 5 db from 5 eps to 5 me. Even more astounding, the tue Ney Wide ; 
response is down le han 1'4 db at 3.58 me. the r TV syne burst frequency. It is fenep. ‘ eke 
essential that scopes for color work have these br : haracteristics one to 2F , i i . iNew, lew iid ob f aby, PRINTED CIRCUITS: Tw rinted circuit rds used this fine instrument t pure 0g ang -e 

= stable, consistent performance. Proble - engineering of boards, and their Dap ar, _ x? ge guarantees completed t that w have me characteristics as la “ oy a; 

5 model, Prints fy construction and save labor Adan jit Ms 
Tin ty . 

na controtis for inetan- 
entirely new cir t tr taneous, definite poal- iuced for the firat tims any Heathkit tloning without bounce 

or overshoot 

NEW SWEEP CIRCUIT: Sweep cir perates eptionally good linearity from 20 eps ¢ ‘ew electronic position- 
er 500,000 the sl range for pe rice ru ‘ 

FEATURES: (ther outet g cha , { this profe ‘I 
ardized constru - 

tien technique of oacilloseope are: Bu 1V peak-to-peak r e for calibrat { 
vertical and hori plastic CRT face-plate; 5° 5UP1 CRT hor. a ert. deflec 
zontal amplifte 

‘ . P conatructior u thon amplifiers; hor. trace w th expand ri times ameter cr 

possible throug? tube to allow inspection of any en ' he sig leflect 
the use of a single " , , , » ih . ! / ¥ printed circuit ’ pe sharp . . t t " tr “ re peara we 

erat I os off ‘ I ' 
‘ P t the vert ” Ye 

N lover er : ‘ I taina 

n muck re expe lahorat te 
Use Pi, 6AB4, 6B BH 12AT7 l A4, 1V2.0 (4. Quality components used 

th g! at g { e characte may he ow r years t me. Plast 

molded nine are used al Z 4 : applica lior rT} ew -look Heathkit etyling * Clean, open under 
chassis construction , prot sl apy z¥ role nal pe cm {tb trument 
and wiring. Possible 
only through use of 
pre-cabled wiring har  eeeendioeeeentliaan ——— meee ee hess, and simplified 
printed ecireuit 

boards N E Ww 

me 
| 58P1 CR TUBE 

Heathkit NEW 

. Aeathhit | 5” PRINTED CIRCUIT 

2 Siok 4 | OSCILLOSCOPE KIT 
OSCILLOSCOPE KIT | MODEL OM-1 

+] Ld 

") \$ 50 24 Ib MODEL OL-1 e : 

| 9 \ 
y | s 95 Shoo. Wt VERSATILE INSTRUMENT: The 
* " =“ = © 15 Ibs. | prays He 2 M8 genes) purpen 

r ” ing f ' reliable test equip 

\— 6 } } bh CRT. Printed 

3GP1 CR TUBE = with high insulation factor “4 | (ot ane of amet 

New compact utility Scope—tlight- New Heathkit instrument styling a ' " ng. ! es all the design features necessary for 
weight portable for service work charcoal gray panel with high reada of . ent uperine . ‘ Pr - y 

omy Waite levtereng | ’ amplifiers flat within 1 db from 10 ep W ke, and down only 
ayo mae atic ’ — mites New Heath twin triode sweep gener : ' pet i weep generator range trom 20 epe to 100.000 

ing ator 15-100,000 eycle sweep pe. Al stures new Heathh lor styling with charconl gray panel and i 
high def on white lettering for rea ty eve er eubxtuc ahting ; 

EXCEPTIONAL VALUE: The | ew Model OI Oscilloscope is designed ‘ , 
especially for portable at hat outside servicemen or persons performing field | DESIGN FEATURES: A [ull-vize, versatile o eat 0 price you as a 

an ha the a z ‘ I t rf home workshos aff | er are: & ta pot * Ki * 

nm = 

SPECIFICATIONS: \; plifiers fe meaney sepnense with 

Horw resyx oe I r 10 ef and from 5 « “—- 

00 ke. Hor t , ' : f aatiien } E 

+n BENTON HARBOR 
: MICHIGAN 

oo, ¥ 

> 
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type of transistor. The n-p-n transis- 

tors operate with the collector positive 

just as do vacuum tubes. However, 

p-n-p and point-contact transistors re- 

quire negative collector polarity. Re- 

verse polarity is harmful, and may re- 

sult in destruction of the unit 

Contact resistance, such as in sock- 

MULTIMETER 

KIT 
Al i 4 a 1grultip) Pree, ot » wit } . » he y fi _ ? 

The new Heathkit Multimeter is a Mien tenet Peg ets or switcnes, may be signincan 
must” to complete the instrument Wingy inp “ite io Instances have occurred where the 

lineup of any well equipped service ” Mew?” 
increased interna! resistance of an 

aging battery has sufficiently coupled 

the various stages through its com- 

mon resistance to cause undesirable 

feedback. In making measurements on 

any printed circuit, remember that the 

printed “wires” may have consider- 

able resistance 

shop. Here is an instrument packed 
with every desirable service feature 
many of which are not found in other 
Multimeters. All of the measurement 45 mevet 
ranges you need or ~ant. High sensi ates 
tivity 20,000 ohme per volt DC; 5,000 
ohme per volt AC 

| © ADVANTAGES 
Complete portability through freedom 
from AC line power operation— provides service 

/ 
ranges of direct current measurements from 150 eA MODEL MM.-1 > ‘ " > rat ' 
microampe up to 15 amperes — can be safely operated =“ yot » Fe rhaps the best preparation in th 
in RF fields without impairing accuracy of measure og” 
ment ” 

wh RANGES 
Full seale 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 megohma in 3 ranges and db range 
from 10 to +65 db 

50 world is just to get some transistors 

$ 3 some of the tiny resistors and capaci 

© tors that go with them, and see how 

few different circuits work You'll 

have fun and you may run across some 

pointers that will help later on. For 

tk CONSTRUCTION example, I installed some shelf-new 
The Heathhie BAM-1 features 0 unique resistor ring ewitch miniature electrolytics in an experi- 

mounting easembly procedure. With this method of assembly mental job and it wouldn't work at all 
the precision resistors are wired to the rings and range switch before actual mountin . i “ a of the ys vay > f ‘ 
switch to the instrument panel. This procedure affords the advantage of simpler construction After a yeverss of elimination, T found 
yet complete accessibility of precision resistors in event replacement is ever required. Ohm that it is necessary to “form these 
meter batteries were selected for convenience of replacement and only standard commercially articular -anac he : 
available types are used. Katteries consist of 1 type C flashlight cell and 4 Penlite cells. All parti ular capacitors erveep —~ 
batteries and necemmary test leads are furnished with the kit Connect any suspected units to a bat 

cee ee mem ee cee i as tery of their rated voltage through a 

AWeathheet | We d : RESISTANCE seo o> gh y basen a, 

HANDITESTER KIT® susstitTUuTION BOX KIT rent 
t If you are a one-hand-in-the-pocket 

MODEL RS-1 advocate when working on live cir- 

$550 cuits, you'll find it a little strange, but 

e entirely safe, to get into this gear with 

both hands 

MODEL M-1 ' 46 standard RTMA 1 watt 

resistor values between | 

$ 50 ohme and 10 megohme with 

. | an accuracy of 10% are at 

your fingertips in the Model 

Shpg. Wt. 3 Ibs KS-1 Resistance Substitu 
tion Box kit. This sturdy 

All in all, transistor equipment 

nothing to be afraid of —if you're ready 

for it! WO 
and attractive accessory 

The Heathkit | will easily prove ita worth 

aA. bt yard many times over as » time Fig. 6. Conversion chart for finding the 

ma jor poqpivemente for —— Order several Shoo. Wt gain of a transistor in an amplifier al 

BH R-Fr y 2 Ibs ter measuring input and output voltages. 
ing molded bakelite case permite the in me cee ees es ee ee es ees ee 
strument to be tucked into your coat Ts 

cep hy AY yg --f- AWeathhil CONDENSER * 
SUBSTITUTION BOX KIT F 7 those simple repair jobs 

RANGES 
MODEL : ‘ 

18 standard RTMA cs-1 
Despite its compact size, the Handiteater 

in packed with every desirable feature re 
quired in an instrument of this type. At 
or DC voltage ranges, full scale, 10, 90 
100, 1,000 and 5,000 volts. 2 convenient ! 

values are available 
from .0001 mfd to 22 

mfd. An 18 position 
ohmmeter ranges 0-3,000 ohms and 0 , ‘ the r Z20 

100,000 ohma. 2 DC milliammeter ranges switch set in the pane 2 4 
0 10 milliamperes and 0 100 milliamperes of an attractive bake r r 

lite case allows quick changes ete ; 

CONSTRUCTION without touching the teat Ling r 

The instrument uses a 400 microampere leads. Invest a few minutes 50 “ : Bw 
meter movement which is shunted with of your time now and save $s i, at 
resistors to provide a uniform L milli hours of work later on ° 4 - : 

ampere load in both AC and DC ranges Shpg. WI t S 
This design allows the use of but | set of 2 Ibs i 6 

1% precimoh divider resistors irs 4 

on both AC and DC and pro rs 
vides a simplicity of witch 4 
ing. A amall hearing aid type 
hina ad just control provides . 
the necessary zero adjust 
function oa the ohmmeter Cc oO rr Pp a mn y 
range. The AC rectifier circuit 
uses a high quality Bradley 
rectifier and a dual half wave 
hookup. Necessary test leads 
and battery are included in 
the price of t 

BENTON HARBOR 15 

hie popular bit. MICHIGAN | } 

5 0 be) 20 25 30 35 40 

GAIN (DECIBELS 
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Another outstanding example of continuing Heath Company pioncering and Leadershiy; 

ment field. A new printed cirewit VTVM. New peak-to-peak cireuit—-new styling and new pa : 
A prewired, 1 printed circuit board eliminates chassis wiring, cuts asset time U 

assures duplicatior Engineering pilot model specifications, and virtually eliminates pos y 

struction error 

; CIRCUIT: 
A 6AL5 tube operated as a full wave AC input rectifier permits seven peak-to-peak voltage ranges with 
upper limits of 4000 volte P—P. Just the ticket for you TV servicemen. Voltage divider in the 6A put 

circuit limits applhed AC input to a safe level This cireuitry and the wolat , 

the meter in the cathode of the 1L2AU7 bridge circuit affords a h degree 
protection to the sensitive 200 microampere meter 

RANGES: 
Full wave rectifier Seven voltage ranges, 1.5, 5, 15, 50, 150, 500 

ta AC input circult and 1.500 volts DC and AC RMS. Peak-t 
and RMS volswith peak ranges 4. 14, 40, 140, 400, 1400, 4000. Sy open i 
upper limit of 4000 Obmmeter ranges X1, X10, X100, X100 ‘out le 
P and 1500 volt» X10K, X100K, X1 meg. Addit featur now wo 
RMS. Voltage di are a db scale, a center scale zero po i pe sel 
vider input circuit a polarity reversal switch 

IMPORTANT FEATURES 
High impedance 11 megohm input per 

precision resistors, 6AL5 and 12Al 

fier — lividual AC and DC ea ther 

The first kit instru sero adjust control act — a Ayling end ester 
ment to offer a la scement of pilot light—new posit act battery mow 
bor-saving, error ew knobe—test leads include 
free printed circutt The new V-7 also seta the pace as a |b tat 
board, Your instru “mart, good-looking charcoal gray pa fea 

f ment an exact wir enhinet ty panel with g white 
ing replica of beng " 

neering develop sibrat eye « ri n at a 

ment model hart tata ri e npr 

ment t buy in kit trune 
« 
j SE i cneneallloesenenlliteice ita ee A ST SF SS TS 

Weathhit AC VACUUM TUBE 

VOLTMETER 
KIT 
MODEL AV-2 

$9950 
Extreme sensitivity has been em phasized 

wv 

Shpg. Wt 
5 lbs 

in the design of the Heathkit AC VTVM 

Te. full scale RMS ranges are .01, .03, 1 
4, 1, 3, 10, 30, 100, and 300 volts. Fre 

quency responsé is substantially flat from 

10 cycles per second to 50 K« 

at I 

as low aa | 

with input 
KC. Will 
millivolt 

at high impedance 52 
db to +52 db. An excellent kit for measur 

ing the output of phono cartridges and the zain of amplifier stages. Use it also 

to check power supply ripple, as a sehsitive null detector 
Features one 

Simpson meter and precision resistors 

megohm impedance of 1 
accurately measure 

Total db range is 

and for compiling 
frequenc y response data knob operation, 200 microampers 

Meathhit 

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 

P of 4, 8, 16, and 690 ohms. Flat reaponse 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 | milliwatt 600 ohms 

MODEL AW-! 

$29°° 
Shpg. Wr. 6 Ibs. 

AWeathhil 30,000 VOLTS DC 

PROBE KIT 
up to volts with 

VTVM the 336 high volta 

Precision resistor provides multipi 

cation factor of 100. Can be used with 

40,000 in the 
No. 336 

$450 
any 11 megohm input VTVM. Housed 

ina Polystyrene two color sleek plastic Shpg. Wt 

probe body for safety of operation 1 Ib 

Weathhil PEAK-TO-PEAK 

PROBE KIT 
Peak -to- peak 
SO volte at 

than 600 volts 

directly by using 

previous model 

values 
in 

exceeding 

not 
not 

level of 
can now 

138-C Probe 

Heathkit 

be 

No. 338-C 
or any VT'VM with 11 megohm in 

$5 50 put remstance Probe construction 

features a modern printed circuit 

° board for easy assembly Frequency 

Shpg. Wt. 2 Ibs range 5 KC to 56 Mé 

The Heathkit RF Probe will permit 
the measurement of KF voltages up 

to 250 MC with an accuracy of 

10 The limite are 30 volte 

AC and a DC level of 500 volts - 

Designed for any 

input VT'VM 

megohm 

Modern at yling 

| 
| 
\ 
\ 
| 
| 
\ 
\ 
| Polystyrene aluminum hous 

ing Polystyrene insulation N. 
and printed circuit board for le. 309-C 

easy assembly sy 50 Shpg. WI 

1 ib 
a 

} 
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BAT T E R Y a ~~ 18 ment for the manufacture of both mil- 
by 

4 itary and commercial type trans- 
F LIM NAT formers. OR st 

Ps ea PHILIP J. WOOD has joined Zenith Ra- 

dio Corporation as assistant to the 

vice-president in 

charge of radio and 

television sales. 

He has over sev- 
Here is the new 12 volt Heathkit enteen years of ex- 
Hattery Eliminator so necessary for - A 
modern up-to-date operation of your perience in radio 
Service Shop. Furnishes either 6 or ‘ le ale 
12 volt output which can be selected and television sales, 
at the flick of a panel switch. Use the ten of which have 
BE 4 to service oll of the new 12 volt been in a manage- 
car radios in addition to the conven ont : “ 
tional 6 volt models Noi. rial capacity. From 

wpe 0 4 an” r 
2 are ; » joine Zenith on RANGES: ve March, 195 — joined Z ; 

This new Battery Eliminator pro ? February Ist of this year, he was ais- 
vides two continuously variable output voltage om . tributor sales manager of Stewart- 
ranges. 0-6 volte D.C. at 10 amperes continu we ow aS te > . 
ously of 15 amperes maximum intermittent - Warner Ele ctr we I rior to that time 
and 0-12 volte D.C. at 5 amperes pany or 7.5 amperes max he was a division manager for Leo 
woarun intermittent. The output voltage is clean and well filtered, | . -_ *. oe - ance 
as the circuit uses two 10,000 mfd condensers J Me ybe rg, Ca lifornia app lian 

The continuously variable voltage output feature is of definite distributor 
aid in determining the starting point of vibrators, the voltage oper —- 2 
ating range of oscillator circuits, et« 

Qrven USES: DAYSTROM, INC. has purchased the 
The controllable low voltage DC supply has many other applications ’ lant art 

>, , i ( 

besides primary use in car radio service work. Can be nicely used as a battery charger, or low Heath ¢ ompany of Benton Harbor 
voltage DC supply for electric trains. Has applications in high gain audio work requiring Michigan, manufacturers ol! the Heath- 
clean DC filament supply. Can be used for low power electro-plating ot as a power supply pow . The 
for battery powered intercommunication systems kit line of electronic instruments rhe 

stre j ‘ 

AMeathhit i AWeathhit ' iinet tethein. vice-president of 

VIBRATOR TESTER IMPEDANCE BRIDGE dent of Heath. He will also continue 

| . as ¢ fficer of D t KIT KIT is an officer o aystrom 98,000.00. 

With annual sales of 

| Heath has a line of more than 60 test 

instruments, amplifiers, transmitters 
and receivers. The company owns a 

22,500 square foot plant in Benton Har- 

bor and operations will continue there 

Purchase of Heath was made from 
MODEL 18-2 Helen C. Anthony, widow of Howard 

$59°° Shpg. Wt Anthony 
7 . 

12 Ibs Daystrom now has six wholly-owned 

company will be operated as a Day- 

the parent company, was named presi- 

MODEL VT-1 

Shog. Wt. 6 Ibs 

This time-saving 

device will quickly 
pay for iteeif in your auto 

radio service shop. 6 volt vibrat 
ore can be checked instantly on 

the Good—Bad type meter scale. Operation subsidiary operations 
The new Heathkit Impedance Bridge 

requires only a variable DC vertoge from 4 to i features built-in adjustable phase shift . . * 

6 volta at 4 amperes. Model BE-4 Battery oscillator and amplifier. This instru 

Eliminator is recommended for this applica } ment actually represents four instru C8S-HYTRON has established warechous- 
ton ts in one t unit. The Wheat acilities alls anes , 

Five test sockets provide for the testing of Hey eg eg panne ing facilities in Dallas, Texas to pro- 

neg be eet one and po —— vee | menta, the Capacity Comparison vide better tube distribution in the 
roper starting voltage w determined easily bridge f P is » ent Tr — . . ins P P 

and accurately. Over-all quality ia then un Siemwell Gildao tee’low G and Bes Texas, Oklahoma, Arkansas, and Lou- 

mistakenly indicated on the panel mounted | bridge for high Q measurements isiana areas .. THE GUDEMAN COM- 
rte . " 
— DESIGN PANY has moved its Sunnyvale, Cali- 

SS A fornia plant to 190 Commercial street 
Panel provisions for externa! generator in that city The company has plants 

Meathhit VARIABLE VOLTAGE use. A new two section CRL dial, pro ’ : _ 
| vides ten separate “units len sep in Los Angeles, Monrovia, Chelsea 

ISOLATION TRANSFORMER KIT arave unite switch settings and . (Mich ), and Terryville (Conn.) in ad- 

fractions of units are read on a : . 
Vv bh . j continuously variable calibrated dition to its main factory in Chicago 

ariaaw Curpet venage be control. A apecial minimum capa . . ll tween 90 and 130 volte AC | MICRO SWITCH of Freeport, Illinois 
Rated t 100 j city shielded and balanced imped 

ated « ; ve ‘ amperes ance matching transformer be has opened a new assembly plant in 

Scapaeen Tebeanittentioe tt twaen the genereter and bridge Independence, Iowa. Initial production 
amperes gumenmstiony The circuit is automaticall switched F . . . I oe 

eg eecme my we hy. | ce pyeviie Gamtest bead cnavatien will provide employment for 50 to 100 
sola tion ansformer ia to ne mi The » 

isolate the circuit being tested ne my! % 2 x _ persons .. BLONDER-TONGUE LABS. 

a Pee ae | sistors and condensers in all meas- INC. of Westfield, N. J. has opened a 
‘ aT , wtors, ) ie . - 

etc. It works backward too by be erements creune 30,000 square foot plant in Newark 
amnens each So j ; This is the firm's second factory for 

, on theline 
Many other uses the production of a line of electronic 
especially with MODEL IT-1 equipment on a contract basis in addi- 
AC-DC type cir 

cuits. Do not con $] 50 “ c AT + tion to the company’s own line of am- 
fuse the Heathkit lore verter P s : i ao 6 e Cc  @) rm Pp a n y plifiers, u.h.f. converters, and master 

former with the Shpg. Wt TV systems ius « FAIRCHILD CAMERA 

pasesdous auto 10 ibs. AND INSTRUMENT CORPORATION is 
ransformer type : ~~ 

line voltage boosters BENTON HARBOR 45 building a new 24,000 square foot plant 

on Washington Boulevard adjacent to 

the Santa Ana Freeway in Los An- 

geles...A new West Coast sales offi 
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NEW Area thheit Cont uate ith "Pay “ron om 

Ty ALIGNMENT comes 
GENERATOR 

KIT F 
Here is the most radically improved Sweep Generator in the lay a 
history of the TV service industry. The basic design follows 
latest high frequency techniques which result in a combination 
of performance features not found in any other sweep generator 

SWEEP 
Sweep action is obtained electronically through the use of a newly 
developed controllable inductor, thereby eliminating all moving parts 

with their resultant hum, vibration, fatigue, et« 
Frequency coverage entirely on fundamentals, is 
continuous from 4 MC to 220 MC at an output level , 

wellovera meaneebll 1 volt \ 

Puble PETSS. MARKER: 
tal controlled The same instrument incorporates a triple marker 

a re system with a crystal controlled reference. A variable 
marker — pre marker provides accurate coverage from 19 to 60 

sions for external MC on fundamentals, and 57 to 180 MC on cali 
marker 

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 ia 
supplied with the kit 

POWER SUPPLY 
The transformer operated Power Supply features voltage regulation for stabk 
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 4 
MC, depending upon base frequency 

Here is a TV Swee p Generator that truly no serviceman can afford to be with 

out for rapid accurate TV alignimne nt work 

SIGNAL a | GENERATOR 

l The new Heathkit Laboratory typ« 
MODEL $G-8 ‘ ge A 

Signal Generator definitely estat 

lishes a new performance standard 
$ 50 St pg. Wt for a kit inetrument. An outeatand 

re 8 it ing feature involves the use of a 
>s panel mounted 200 microampere 

meter « brated both in microvolta MODEL LG-1 

im = percent modulation, thereby 

providing a definite reference level s 50 

rhe new He athkit service type Signal Gen for using the Signal Generator in . 
erator, Model SG-8 incorporates many de design work, gain measurements 

sign features not usually found in this selectivity, frequency response Shpg. Wt. 16 lbs 
instrument price range. Frequency cover check 

age ia from 160 KC to 110 MC in five ranges, all on fundamentals, with 

swseful calibrated harmonics up to 220 M¢ The KF output level is well in DESIGN 
exceas of 100,000 microvolts throughout the frequency range. The oscillator Additional design features are copper plated shield enclosure 
circuit consists of a twin triode tu one-half used as a Colpitts oacillator for oscillator and buffer stages resulting in effective double 
and the other half as a cathode follower output which acts as « buffer be hielding. Fibre panel contro! shaft extensions in KF carry 

tween the oscillator and external load, thereby eliminating oscillator fre ing circuits, thorough AC line filtering, careful shielding of 

quency shift usually caused by external loadi th tter tor network. volt rulated B j 
. ‘ ‘ ‘ “ stage regulates | plus supply 

All coils are factory wound and ad justed, thereby completely eliminat sslaniemm vactifier ote 
ng the need for individual calibration and the use of additional calibrating 
equipment. The impedance output, features step and variable RANGES 
attenuation for complete control of KF leyel. A separate 6C4 triode acts Frequency coverage from 150 KC to 30 MC all on funda 
as a 400 e ane wave oscillator, and a panel mounted switching system mentals in five separate Output voltage .1 volt with 

ts choice of eithe al © | mods 
perms: . e of either external or internal modulation provisions for metered external or internal modulation. Out 

2 A A A A a SS ee put impedance termination 50 ohma. Transformer operated 
wwer supply 

NEW #cathéct BAR GENERATOR KIT | Par ay HH A $e $e et 
7 sor <™ ‘ coe work 

” ig The Heaths - = | 

The oseiila mit ms 12AT7 te : } 

wring = i. ee a eee HEATH company 

FBS 2 oe Wi, rewire connection te the TY receiver anten BENTON HARBOR 15 
; ablttlntbon “ . ae, Pou * MICHIGAN 

a 

April, 1955 



and field office for military work has 
N been opened by GENERAL PRECISION 

7; ‘ LABORATORY at 21 N. Santa Anita 

oF ¢ athhit gybstlt * Ave., in Pasadena PERMACEL TAPE 
VISUAL-AURAL bee ner CORPORATION has opened a modern 

one-story warehouse at 615 Livernois 

j Avenue, Ferndale, Michigan to service 
SIG NAL T RACER the Ohio, Michigan, and Kentucky 

- ; areas .. . HEPPNER MANUFACTURING 

COMPANY of Round Lake, Illinois is 

building an additional 10,000 square 

feet of plant area which will house its 

tool, die, and punch press departments. 

” . 

The new Heathkit Visual-Aural Signal Tracey features DURWARD M. BRANIGAN has been 
a sperial high gain KP input channel used in conjunc ted 

tion with a newly designed wide frequency range de ke, : " promoted to the post of manager of 

modulator probe, High RF sensitivity permits signal distributor sales for 
tracing from the reeeiver antenna input. Separate low Slor,. . he Tut 

gain channel and probe available for audio eireuit ~ the ube Division 
exploration. Both input channels are constantly mor of Radio Cor pora- 
tored by an eleetron ray beam indicator so that vieual : 
as well as aural indications may be obtained ant aut! tion of America suc 

NOISE LOCATOR: ven ceeding Harold F 

A deevledly unusual feature is a noiwe locator eireut Bersche who was 

used in conjunction with the audio probe, With ut unned . : c 

system, a DC potential is applied to a suspected cir ipped to the post 

cuit component and the action of the voltage in the compons om well of manager of the 
as heard, Invaluable for ferreting out noisy or intern t ene marketing services 
wetore, controls, IF and power transformers, etc , ' , ft 
WATTMETER daepartmen Oo rif 

oll An cilinnied imathenshee deeds lll crave uncial tor exsiek urclininns & of total wattann « ptios corporation’s tube divis.on 

of equipment under test, Separate pane! terminale provide external use he speaker or output tra mer Mr. Branigan wil! supervise the di- 
lor substitution purposes, Saves valuable service time by eliminating the nece t r apeaker ren very ’ . . sll es > [ef 
service job, The same panel terminals also provide easy access to a well filtered B plus supply for exter ‘ vision's distributor field sales force and 
Don't overlook the many interesting service possibilities provided { this instrume G let will have responsibility for sales of all 
the Signal Tracer work for you by saving time and mone ; 

division products handled through dis- 

tributors. These products include re- 

Weathhit CONDENSER CHECKER KIT ceiving tubes, TV picture tubes, power 
es tubes, test equipment, electronic com- 

ponents, and radio batteries 

iH =v ’ ' . * > * 
ale ty a re t e quickly deter el the Ay... 

firect reading lenser checker dial. Capacity is me say SUPEREX ELECTRONICS CORPORATION 

four ranges from .0! mt 10 mid. Resistance in the range a has moved its offices and factory to a 

. Ce “- Z om 28 150, 260, 350. and 450 volte arc iy modern and larger building at 4-6 Rad- 

silable for leakage t types of sers, I , ‘ek ford Place, Yonkers, New York hi ® 

ties, a power factor cont led t t inherent SANDS ASSOCIATES, an industrial mar- 

ren ward . dag . my = ¢ ~ i — wade -- keting consulting firm, has moved to 

deeper een al bn élnateem tanen: ledenreaie new quarters in the Miller Building, 

Model C-3 uses a transformer operated power supply, spring § 136 E. Figueroa Street, Santa Barbara, 

MODEL C-3 ts aad od on ey. = — y os . - o~ ; California ASSEMBLY PRODUCTS 

$ BO Shoo. Ws. precision components brating purposes. Quick and easy — has moved from Chas rin Falls, 

19°: 7 tbs operate, the Heathkit | Checker w t ‘ ‘ Jhio to new quarters in Chesterland, 

and increase your Shop eff y ; Ohio : PRECISION RADIATION IN- 

—enrew ee ee ee eqn Se ee ; STRUMENTS, INC. has moved to a mod- 

ern 10,000 square foot brick building 

at 4223 W. Jefferson Blvd. in Los An- 

geles. Its old facilities at 2235 S. La 

Brea Ave. are being retained as sales 

Aeathhit “Q” METER | | Aeathhit 
KIT | AUDIO OSCILLATOR 

KIT offices . . . RECOTON CORPORATION 
MODEL QM-1 | MODEL AO-1 7 is now located at 52 35 Bar neti Ave., 

$ 50 Long Island City 4, N. ¥ RESE 

44 ° | $2450 ENGINEERING INC. has increased its 
® floor space by nearly 7000 square feet 

Shpg. Wt. 14 Ibs Shpg. Wt . : e fee 

10 ibs by moving to a new nt at 731-33 

Arch Street in Philadelphia. The new 
The Heathkit Aud ' 

quarters will house all operations Useillator will pr woe both e and 

the “rat practical popular priced Q meter available within > ” 

HERMAN FIALKOY has been elected 

president of General Transistor Corp., 

Jamaica, N. Y¥ 

manufacturer of 

transistors and ger 

manium diodes 

He was formerly 

chief engineer of 

| the germanium divi- 

H EATH 
“7 

| sion of Radio Re- 

company | ian 

the price range of schools, laboratories, TV service men, and 

mimulate conditions encountered practical circuits and t 

measure the performance of coils or condensers at the operat : 

range. Low impedance 600 ohm itput 
Precision 1°) resistors, used in the range 

ing frequencies actually encountered. All indications of valuc 

are read directly on the 4!" 50 mucroampere Simpson cal 
mulupher circuits t provide accurate 

experimenters. This instrument will enable the operator t | & variation of no more than +1 d \ 

brated meter seale. Measures Q of condensers, KF resutance, ealibratioa 

and the distributed capacity of coils, Oscillator sectiv 

supphee RF frequencies 150 KC to 

18 MC in four ranges. Calibrate | 
capacity with range of 40 MMP 

to 450 MMF with vermer of +3 

MMP. Investigate the many serv- 
graduate of the Col- jees this instrument can perform 

for you. lege of Engineering of New York Uni- 

BENTON HARBOR 15 versity. He has served in engineering 
capacities with Emerson Radio 4 

MICHIGAN Phonograph Corp., the Mutual Broad- 

: casting System, and Tele-Tone. —3)- 
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Aeathhit 

CHEC 

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, ectal and locta! 
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 

AWeathhel rortasre 

TUBE CHECKER KIT 

The portable model is MODEL TC-2P 

supplied with a strikingly 
attractive two-tone cabi- $ 50 
net finished in rich ma- e 
roon proxylin impreg- 
nated fabric covering with Shpg. Wt 
a contrasting gray on the 15 Ibs 
inside of the detachable cover 

~y 

d 

Aeathhél REGULATED \ 

POWER , 
SUPPLY KIT\ 

MODEL PS-2 

velopment work. Power supply voltage and current drain 

- 
Improved smooth running 

~y “ae roll chart mechaaleal action 

v tte ‘ r 
, 

har, x 

4 

| 

Simplified 

construction 

new harbess 
type wiring 

closer toler 
apce resistors 

: 

\ 

. 

ae ‘ 

m 

corr gt ot 
v . et o@* 
corn 
0 

, 

Results of tube tests are read di 
rectly from the large 44" 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 v. f 
sary for release of factory data 

Ay neces 

AWeathhcl tv PICTURE TUBE 

Here is a source of regulated D.C. voltage for circuit de- | 

to the circuit under test are constantly monitored by the 

4'4” panel mounted meter. Separate 6.3 volt at 4 amper« | 
A.C. filament source available. The regulated and variabk 
output voltage will be constant over wide load variations, 

and hum ripple will not exceed .012% at 250 volts under a 
1) 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 

\ 
Aeathkct 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 Ke—continu- 
ously variable and step attenuated 
output. Because the output voltage 

is relatively constant over wide fre- o 
quency ranges, the AG-8 is ideal for S 2 9 5 
running frequency response curves . 

in audio circuits. Once set by means Shpg. Wt. 11 Ibs 

of the attenuator, this voltage may 
be relied upon for accuracy within t 1 db. Instrument features 
low iapedans e 600 ohm output circuit and distortion less 
than .4 of 1% from 100 CPS through audible range 

MODEL AG-8 

April, 1955 

TEST ADAPTER 
The Heathkit TV Picture Tube Test Adapter 

used with the Heathkit Tube Checker Kit, will 
quickly check picture tubes for emission 

shorts, etc. and determine tube quality. Con N 

sista of standard 12-pin TV tube socket, four je. 355 

sheet 

feet of cable, octal socket connector, and data § 4 50 
Shope. Wt 

e 1 Ib 

Aeathhit 
DECADE RESISTANCE KIT 

MODEL DR-1 As y yl resistors are decaded 

in ohm stepe to provide any 

value between | ohm and 99.009 
$ 50 ohmea. Sturdy ceramic switches 

e with silver plated contacts insure 
reliable service. Use the Decade 

Shey. Wt Kesistance in bridge circuits 
4 tbs meter multiplers ibrationa, or 

any application requiring a wide 

range of precision resistance values 

wovides a ready source of capacity 

AWeathhit 
DECADE CONDENSER KIT 

he Heathkit Decade Condenser MODEL DC-1 

values from 100 mmf to .111 mfd in 
clusive in capacity steps of 100 mmf $ 50 

Silver plated contacts on husky c« e 

ramic switches, assure positive con 

tact for each switch position. Preci Shpg. WI >. 

sion silver mica con Ibs 
densers + | accu 4 

tolerance 

accurate 

I: 

racy for close 

ork 

EATH company 
A® 

BENTON HARBOR 15, 

MICHIGAN 



NEW #cathéct HIGH FIDELITY 

PREAMPLIFIER 
KIT 

1-12AU7. Peatures tube shielding, plastic sealed color coded capacitors, 
amooth 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 

ee «6@ach with individual level controle.4 position LP, RIAA, AES, and 
See «= @arly 74 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 
a at 50 CPS, treble 15 db boost, and 20 db cut at 15,000 CPS. “ower re 

v 

3 SS TS 

ae | 
Mingle » 
OWiteh 

mers 
mi 

AMATEUR 
| 

TRANSMITTER at 
The Heathkit AT-1 lransmitter has 

established a high reputation and 

has been enthusiastically accepted 

by hundreds of experienced oper 
ators as well as beginners. Power in 

y v hs 

. . vy ow ance 
Here ia the exciting new Heathkit Preamplifier with all of the features ovonet or coin Dds Lay Ap D 
yu Audiophiles have asked for and at a down-to-earth price level ~  schem, Mth any | nen ar 
Jeautiful satin gold baked enamel finish, striking control knobs and we 
arrangement, attractive custom appearance and entirely functional = 
des quirements from Heathkit Williamson Type gn A 

mplifier power supply 6.3 volts AC at 1 am- 
DESIGN: pe and 300 volta DC at 10 MA. Over-all 
Uses three twin triode tubes in a shock mounted chassis, 2-12AX7 and dimensions 12°,” wide x 5%" deep x 3%" high 

APPLICATION: 

The new Heathkit WA-P2 Preamplifier has 
been designed to operate 

thkit Williamson Type Amplifiers and is 
directly interchangeable 
Model WA-P1 Preamplifier unit. Order your 
kit today and enjoy completely smooth con 

trol over the operation of your Hi-Fi system 
Obtain the exact tonal bak 
of equalization you want 
dates the newly established KIAA curve 

\VFO._KIT 

coe ty . oS at 

gation Be n- pquall . em 
” .) ce t 

iis, ana cor? Ctr el reed And 5, 
"De, taj L ble 

Um 

with any of the 

with the previous 

with the 

WA-P 
ance of bass and treble 
Note that the design of the sccommeo 

ted chase 
Copper bi cabinet 

1 inum 
alum uid 
ech) 

N 

” 
aX si; 4% 

NEW  dieigs 

HEATHKIT 

pt t up to 45 watta for tne novice and The new Heathkit VFO is 
su able asa standby exciter for your } the perfect companion to the Ney 

higher powered rig later on Heathkit Model AT-1 Trans nie légP4ng erro 

Model AT-1 can be crystal or mitter and it has sufficient out xe tory” hp, “bv, \ ” ave 

VFO e xcited and operates on 80, 40 put to drive any multi-stage Guy, At 1eh | ‘ COU ot and 
20, 15, 11 and 10 meters. The pre tranamitter of modern design "Ole «<t yore 

‘. wound coils with the oscillator and Good mechanical and electrical of iat 
| amplifier are switched simultaneously design insures operating sta 

ak MODEL AT-1 by the rugged band switch. Meter switch | bility. Coils om wound on MODEL VF-1 
fai | allows a reading of the final grid and plate stable, heavy duty, ceramic forms using Litz 

§ a $2950 current on the panel mounted meter. Mod or double cellulose wire coated with bee 50 

a ulator input and VFO power sockets are pro styrene cement and baked for hurnidity pro $] 9 

4] Shpg. Wt. 16 Ibs as well asa key jack for CW operation tection. Variable capacitor of differential . 
ni Other features include a crystal socket type construction, especially designed 

a standby switch, key click filter, AC line for maximum bandapre M is fur Shpg. Wt. 7 Ibs 
filter, good shielding and a 52 ohm coaxial output. The 425 volt, 100 nished with a carefully precalibrated scale 

z milliampere power supply and 5U4 rectifier are more than adequate for which provides well over two feet of scale length. Smooth acting 
ws the 6AG7 oacillator multiplier and 6L4 amplifier doubler vernier reduction drive and illuminated dial provides easy tuning 
ee and zero beating 

Heathkit 

GRID DIP METER KIT 
The invaluable instrument for Hama, servicemen ar experimenters 
Useful in TV service work, for alignment of traps, filters stages 

peaking compensation networks, ete. Loeates apufious oacillat 

provides a rentive indication of power in transmitter 
for neutralization, locating parasitics 
CL and Q of components, and determining RF cir 
frequencies. The variable meter 

jack, 500 microampere Simpeon meter, continuous frequency cover 

age from 2 MC to 250 MC. Prewound coil kit and rack included 

LOW FREQUENCY COILS: 
led to 345 KC by the uae 

ditional cola, Complete with dial correlation curves. Set 

for GD-1B and set M41 for GD-1A, Shipg. wt, 1 tb 

corre cling 

sensitivity contr 

{ two ad- MODEL GD-1B 
M41-A 

Price $3.00 

Low frequency range exter 

AWeathhit 

ANTENNA COUPLER KIT 
Por the Heathkit AT-1 Tranemitter or a | Amateur Trans- 
mitter. Will handle power up & ) watts at its t sxial input, 

MODEL AC-1 Matches a wide range of antenna impedances with ite L t tuning net- 
50 work and neon indicator. A ta wet “1 fe arse adjustment 

$1] 4 and a transmitting type varia condenser sete it “right on the nose.” 
a Will operate on the 10 through 80 meter band 

Shpg. Wt. 4 Ibs. 

84 

$1950 Shpg an 

4 ibs 

Power requirements 6.3 volts AC at 4 
DC at 15 mils, Just plug it into the power receptacle provided on 
the rear of the AT-1 Tranamitter. Seven band coverage 160 

through 10 meters with 10 volt average KF output. Uses 6GAU6 
electron coupled Clapp oscillator and OA2 voltage regulator 

amperes, and 250 volts 

AWeathhit ANTENNA 

IMPEDANCE METER KIT 
MODEL AM-1 Det ermine antenna res ' eaistance 

$ 50 ceiver put umpedanee Werks with ens 

half and one-cuarter wave s. hall wave 

nd folded dipoles, harn mobile ar 
Shog wt. beam antennas. Resistance type SWR brides 

2 Ibs —100 microampere meter ency range 
0-150 MC—impedance range 0 600 ohms 

} i r 

EATH company 

BENTON HARBOR 15, 

MICHIGAN 

precise degree 
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VWlew \OW PRICED 2984, heavy o: 
HEATHKIT SINGLE UNIT baal ~ y 

Williamson Type Aigh Fidelity nen 

AMPLIFIER KIT 

cn hae ee Rk gt ong tt pee eek a Sos - pa COMBINATIONS AVAILABLE 
t 1as been made | ew t ficing | 2 wean with ¢ co iy range 

gating ae 
former onl gle oh ain ampl 

i power hipping 
The new Heathkit W-4 uses | heavy duty power t et and choke. It has all of t veight 28 tba 3 vent “$39.75 
models ling ! mal) | re t © the tout tubs tie hia . 

i the ot errouitr oon y ut n W : Type Amplifiers. | 
ote soem toate fennel @ the W-2 and W-3 1 . ‘ IBINAT W-4 with Chicas 

ipee range ‘ { mer oni ' teach 

CONSTRUCTION: ale chassis ma plifter and power sup 
Here is the opportu even the economy minded Hi-Fi enthusia f the a . Pa with WA-P2 preamplifier ¢ 

new Meathhel 20 watt Aeathhit six wart 

High Fidelity AMPLIFIER KIT AMPLIFIER KIT 
In keeping with the progressive policy 

of the Heath Company, further improve An outstan ¢ value, this econom 
ment has been made in the already fam : ally priced watt Amplifier 
ous Heachkit High Fidelity 20 Watt ~y as ’ 
Amplifier. Additional reserve power has capable of performance expected 

been obtained by using a heavier power 

transformer. A new output transformer 

designed and manufactured especially 
for the Heath Company, now provide 

yutput impedances of 4, 8, 16 and 500 

ohma. The harmonic distortion level will 

oe not exceed 1% at the rated output MODEL A-78 SPECIFICATIONS 
50 FEATURES I'wo switch selected inputs are ava 

abl or « etal and o« One  § Outstanding features of the Heathkit 50 . ous plat — 's p 
0 watt Amplifier include frequency pickups ner nudio ape re 

re © . 

only in much more expensive units 

‘oniy 2 or watts output will ever 

J 6 o . be used in normal home application 
q amd Model A Hi will be more than 

sdequate for this purpose 

ponse of 1 db from 20 CPS to 20 order, and carbon type microphone 

Seas, We. 26 the KC. Separate (boost and cut) base and mente Model A-7B features separate ba 
treble tone controls. Four switch selected hpg. Wt. 10 Ibs und treble tone controls, push-pull 

put acke and a epecial hum balancing balanced output stages, output im 
ntrol. Flexibility is emphasized in the in , ‘ pedances of 4, 8, and 15 ohms, and extremely wide frequency 

put circuit ' pr er equalization for all input devices is incorporated . ~~ . 
range l b from 20 CPS to 20 Kt Jot just «a souped up At 

TUBE LINEUP iM ol } wave rectification transformer operated power 

12AX7 magne preamplifier and first audio amplifier. 12AU7 two supply and good filtering, result in exceptionally low hum level 
stage amplifier with tone controls. 1ZAl voltage amplifier and phase MODEL A-7C 
splitter. Two 6L4 push-pull beam power output and 5U4G rectifier 

The Heathkit Model A-9B is excellent for custom installation and Provides « preamplifier stage and proper mpensation for the 
is designed for outstanding service at a very reasonable cost variable re tance cartridge and low level microphone. $1 ‘ 

Acathhit COMBINATIONS AVAILABLE 
W-3 Amplifier Kit (1 jes Main Ampt 

WILLIAMSON TYPE fer with, Acromound ‘uty ‘Tranaformer 

AMPLIF E R ‘K [ # rae Ion angen $69.50 
Here i W ont high fidelity hat has W-3M Amplifier Kit (Includes Main Am 
servedly earned hig! raise from every strata of Hi-Fi 1 rs. \ ally piifier with Acrosound Transformer 
listortioniess, clea rn al repro t ' range frequency f ae, and more nd P in pwer Supply hipping 

OUTPUT PRANSFORMERS 
tat ng W - eo Hi-} ‘ fier pled with the famous 

mound TO . t forme 1) y tras rmer features the pop 

tre ‘ ' rf clea 4 power lev “eparate chas for ampliher 

wer 8 

SPECIFICATIONS 
Frequency response with rom | en t mn es. Harmonie distortion at watt 

stout leas the etwer ycles and 20,008 ‘ iM distort t 5 watts equivalent ares pe ae ie tre 2 Oe Soe echceen ed tre 1o chun. raed Stamos company 
* A - A 

CONSTRUCTION MANUAL 

le Be Se Seat aD 6 nen ee ee en BENTON HARBOR 15, 

satanic pe Qengear ane wus 5 MICHIGAN 

April, 1955 x= ow 

eb CTI 



RMA 8 Me eb Ps aa £6 

Bey, verage “Tate ous covert 
© FO wm Contin ot Wator Pe o , 45 : 
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Heathhit COMMUNICATIONS 
RECEIVER KIT 

ss 

nt example of typical Heath Company ability to produce top quality kit merchandise at 4 
low prices, is the AR-2 Communications Keceiver. Here is a transformer operated all- | 

) y encountered er with all of the desired features and none of the disadvantages commot 
ce in economy sets ; 
a Receiver employs high gain miniature ‘ubes and IF tr ansf rmers, chassis mounted 5'»” PM ! 
"4 ty speaker, headphone jack, slide rule dial wits Ham Bands plainly identified, and easy g with 
Ee firect planetary drive. Cor sous frequency coverage from 55 ) Ki to 35 MC 4 Bands, with 

: electrical bandspread tuning and logging scales. Other features are RF gain control with AG n-off 

4 witch -phone-astandby-CW panel switch—prewound coils in a shielded turret assembly and copper 

mal Antal cheaintaed shielding 

1 Uses 12BE6 mixer-cecillator, 12BA6 IF amplifier, 12AV6 detector-first a l beam 
ae power output, 12BA6 BFO ocacillator 

Fr weet, bap Y3 rectifier. A lettered control plate is pr RECEIVER CABINETS 4 
} hone . cot oe Gy yt fed for the cabinet of your choice or you can order Proxylin impregnated fabric « wood 
t wit Dane db ae Po » 4 the optix nell lee athkit cabinet featuring the full size cabinet available for BR-2 and al 2 receiver 

a7 Wis 1 im panel Includes aluminum panel, flocked reinf ed 
. » speaker grill and protective rubber fee 

For BR-2 Receiver, Cabinet 61-9 
Shipping weight 5 Ibs $4.50 

AR-2 Receiver, Cabinet 91-10 Heathht FM TUNER KIT |  Geachéce ti ss 
| BROADCAST BAND Here i# an FM Tuner that can be opera 

with your Hi-Fi Amplifier or through the 

easton | RECEIVER KIT pletely AC operated to eliminate problema 

usually encountered in ‘economy type A 

DC tuner circuits. Features § tube cireuit with The Model BR-2 Broadeast Band Receiver is designed 

separate muxer and om stor, 64 ned especia for the beginner without any sacrifice of 

IF stages followed by a limiter diseris ator quality. This receiver features a transformer operated 
‘ , rrmit ‘ et 

J i ii wowe omy , , } ia 4 been sna inet pr eee ee on vity and sele 4 wer supply, high gain miniature tu harply t | 
across the full requency band of && MC F transformers, new rod ty built- 7 : we tae ’ . pe Duiit-in antenna 

MODEL FM-2 to 108 MC. The tuning unit is factory arsem trouble-free planetary tuning system. Exception MODEL BR-2 
bled and adjusted, thus eliminating tedious formance with unusually high sensitivity, good 

$s 50 critical “front end” alignment problems. The tivity, and excellent tone quality from the 

uttractive slide rule dial and vernier tu “ cha inted speaker. Can be used either as a re- $s 50 

. ombine to make the Heathkit FM-2 Tune ceiver, tuner, or ph amplifier. Uses 12BE6 mixer- e 

imple Lo operate ecillator, 12BA6 IF amplifier, 12 AV6 detector, 12A6 
t wr it Ha . j : , 12 

Shpg 8 Ibs cam power output, and 5Y3 rectifier Less Cabinet 
- 

Shpg. Wt. 10 Ibs el 
es : BS, eat | 

- ze 

: enton arbor |! ic tf a 

“3 ees: nur’ 1 
WAtwur 5-1175 

ORDER BLAN K 
SHIP VIA 

Parcel Post 

Express 

Freight 

Best Way 

PLEASE PRINT 

QUANTITY 

check money order for 

postage enclosed for 
Enclosed find 
Please ship C.0.0 pound 

ITEM MODEL NO PRICE 

On Express orders do not include transportation charges—they will be collected by 

the express agency at time of delivery 

ON PARCEL POST ORDERS insure postage for weight shown ORDERS FROM CANADA and APO's must include full remittance 
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By CLARK E. JACKSON 

Don't let your antenna tower be a sucker for high wind 

velocities. Here is your “insurance” against disaster 

of hurricanes, especially along the 

Eastern seaboard, has included the 
total loss of numerous antenna towers, 

antennas, and rotators. Having wit- 

nessed the destructive effects caused 

by high wind velocities during 1953, it 

was with firm resolution that we gave 

serious study to the problems of safety 

and security for our next (and perma- 

nent, we hoped) installation 

Experience had shown, in our partic- 

ular case, that for either optimum sig- 

nal strength of TV signals or from 2- 

meter amateur communications, a 

height of about 60 feet off the ground 

produced the best Ours is a 

very hilly terrain in New England, and 

signals did peculiar tricks during sea- 

sonable changes of weather before we 

adopted the tower for obtaining more 

altitude 
Having made our decision to put up 

a 60-foot tower, the next step was to 

consider a design that could be quickly 

lowered to potential hazard 

from future hurricanes. A multi-ele- 

ment beam antenna, even the 2-meter 

type, presents high resistance to wind 

and exerts tremendous pressures and 

strains on the especially to un- 

guyed sections A “telescoping type” 

of tower seemed to best meet our re- 

quirements. The installation includes 

the Tel-Ex-Pand M-60 tower, the JF D 

“RotoKing” rotator, and a Gonset 

Model 1560 stacked 2-meter yagi beam 

antenna. 

Patience and care have their rewards 

when putting up a tower. It is good 

insurance to take every precaution 

against rust as the first step in pre- 

ventive maintenance. The best of steel 
towers will quickly rust, especially at 

welded spots, if any metal is exposed 

Four coats of aluminum were sprayed 

on the tower for protection 

A solid footing is required to sup- 
port the weight of the tower and ac- 

An easy method is to form 

fashioned from con 

ready-mix cement 

Dig a 24” square about 18” deep. Level 

the bottom and place (side by side) 

two large blocks. Wet the 

blocks and build a simple square wood 

frame around the blocks. Fill with one 

of the ready-mixed cements obtainable 

from your local hardware store 

Use large washers on long bolt heads 

and immerse them 

the wet concrete 

Jo havoc resulting from the fury 

results 

reduce 

tower! 

cessories 

a concrete base 

crete blocks and 

concrete 

inches in 

Drop the tower base 

the bolts and keep it 

the concrete Then 

nuts to hold the base 

several 

until 

tighten the 

over level 

sets 

April, 1955 

Heavy stranded guy wires (we used 
phosphor bronze) are secured, before 

erection, to the guy hooks at the top 

of each of the two lower 

tions. Use heavy eyelets to prevent 

severe bends. The top section is not 

guyed. The six guy wires are each 

supplied with heavy galvanized 10-inch 

turrbuckles and are positioned near 

the building wall or other holding 

surface. Use heavy eyelets here too 

The tower (collapsed to 20 feet) is 

raised by means of a crank (supplied 

with the tower) after the lower guys 

have been made fast. Then the three 

remaining guys are secured as the ex- 

tendee tower approaches its maximum 

length 

Spring-loaded 

hold the 

lieves the 

20-foot sec- 

“dogs” automatically 

sections in place. This re 

airplane-type lifting 

of permanent strain after the 

is extended. The upper guys are now 

secured and tightened by means of the 

turnbuckles 

During “Hurricane Carol” last year 
the tower was lowered before the 

started, to 20 feet by simply 

loosening the top guy turnbuckles and 
letting the tower down to 

20-foot length. Later, during “Hurri- 

cane Hazel” (the worst in our area), it 

was not practical to reach home in 

the tower. Fortunately 

the installation withstood the blow 

Our experience has that a 

tower and its antenna can take a real 

beating—-provided that proper tech 

niques are used in planning and mak 

ing its installation. Next time we go 

away for a vacation—we'll 

tower and never feel cencern for its 

safety—no matter how hard she 

blows vw 

cable 

towel! 

storm 

telescope 

time to lower 

shown 

lower the 

The 2-meter stacked array was given sev 
eral coats of “Krylon” acrylic-type spray. 

A final touchup with aluminum spray is 

given the installation to cover worn spots 

caused by scraping during tower's erection. 

The collapsed tower, with its lower quy 

wires iaut, is shown here just belore the 

antenna rotator and antenna are mounted. 

The tower base imbedded in wet concrete 
Surface tapers slightly away trom center 



NEW STOCK OF FIRST QUALITYSE «.-: occce: Conelrad Receiver 

TELTRON TUBES Bee cecil 
GUARANTEED! ... LOWEST PRICES EVER! Eiiiaoee) Silane inant aaiae 

did not work well due the loading 

effects of the transistor 

This could have been remedied by 

Type Price Type Price Type Price | Type Price using one of a number of special input 

Ti) 1A7GT... 53 6ARS 48 | 6K7 40 | 6BC5 48 circuits, tapped coils, etc., but it was 
: f fe F f 1B3GT 62 6AU5GT 60 6L6 18 12BE6 46 decided for simplicit y sake weet take a 

1H5GT 5) 6AV5SGT 60 607 40 12BH? 61 ome ancrines is gain and n place the 

ILA 5] GAVE 37 6S4 4] ) ransistor de tector with a germanium 

BONUS : 12BY7 65 diode, type 1N34. A Transitron type 

IL6 i GAXAGT. .60 6S86T 65 12827 63 2N34 transistor was used for audio am- 
1LC6 49 6AX5GT 60 6SLIGT 60 12SA7 4s plification 

— ~ i . GSN/GT . .60 LSLIGT te The complete schematic diagram of 
) DBE6B 46 678 71 — Pe the Conelrad receiver is given in Fig. 1 

114 51 6BFS5 48 6U8 76 | 125K? as The receiver input circuit consists of a 

1U4 51 | 6BG6G 1.18 | 6v3 gg | 12SQ7... 38 J. W. Miller “High-Q Ferrite Antenna 
1U5 3 6BH6 5] 6V6GT 42 I2SN7GT .56 Coil” with the polyethylene insulated 
23 25, 6BI6 6 6W6GT 53 19T8 71 antenna wire removed. A secondary 

2A] 35 6BKS ie 6x4 3] rape ae ‘ ire yey oo ™ rg asda une 

MODEL 625K 3Q4 53 6BN6 90 6X5GT 38 — . cardboard form which will fit snugly 

" ay toe 305GT 61 6BQ7 85 6X8 80 ‘ 025 9 over the existing winding. This pickup 

© New tlever-action $4 Ae 6BL/GT 78 /F8 49 25Z6GT 36 coil is positioned to give the best com- 

oy tales of cone 3V4 48 | 6BYSG 60 | 7N7 52 | 35B5 48 promise between sensitivity and selec- 
element 5V4G 49 6B77 95 12ALS 43 35C5 48 tivity and then fastened in place with 

. Toots all conven SY3GT ? 6CA 41 LECT Al a dab of nail polish. The original wind- 

onal and TV tubes shee wv ” 12AT6 3] ing which is used as the primary of the 
This Eico Tube Tester 5Y4G 40 6C B6 bs) 12AU6 43 soW4 3 coupling transformer is tuned by a 50- 

7 +" tee = GAS 40 6CU6 95 12AU7 58 S54 42 400 »wufd. padder capacitor. A possible 
oF nedkne =e idl 6AC7 55 6F6 4 12AV7 73 50A5 49 refinement, not shown, would be to 

. within 60 days at 6AF4 1.02 6F5GT 44 12AX4GT .60 | 50B5 48 have two padder-type tuning capacitors 

Teltron. GAGS. 52 | GHG 50 | 12a27. 65 | LITLIGT 1.20 uaeten or + tegple — § MTYDE 3 “aa we coUuk e re 

vy 4-4 y ag = 6)961 49 me 12 11723 - permanently cuned to 640 kc. and the 
Teltren for $24.95 | OAKS... .96 | 616 61 | 12BA6... 46 | 11726GT. .65 other to 1240 ke. so that a rapid and 

6AL5 43 6K6GT 39 12BA7 58 80 40 precise switchover in tuning could be 

made. The transistor audio stage gives 

; 1 i Els ample volume on local stations using a 
t R E E aad y a By y s -— SPECIALS! till MAY Ist 3 volt “B” supply, in this case two pen- 
| sorted resistors with each order of $25 of more. SS errs 57 GET scce lite cells connected in series. No “on- 

~ SAMS DAY SERVICE 5U4G .... .38 6W4GT ... 37 | — off” switch is indicated, the receiver 
6AQ5 .... Al COREE ccce ing d “on” by rging the ear- 

48 Hour Posto! Delivery To West Coast 6BA6 ..... 49 Sa oce ae — rane ; atte Fe - -- — ae cee 
TERMS: Save ali freight and postage charges. All 6BK7 67 25896GT 71 I ‘ I ‘tlh . 
orders accompanied by full remittance will be shipped peiee © 6 tery circuit The single carphone unit 
POSTAGE PAID anywhere in the continental U.S.A 6BQ6GT .. .75 35Z5GT .. .29 . . 

25% deposit required on C.0.0."s $1.00 handling 6CD46G ... .99 a clips to the case of the rece er when 
> orders under $10. Open accounts to rated 6SA7 eon 39 50L6GT - ‘41 not in use 

Send for Free complete tube listing and 6SK7...... _ Per 25 rhe completed unit mounts very 
monthly specials! Get on our mailing list. snugly into a small plastic box as 

shown in the accompanying photo- 

TELTRON ELECTRIC COMPANY graphs As most old crystal set men 

will recall, a fairly long antenna and a 

good ground are required for best re- 

sults. For this purpose, it might be 
428 Horrison Ave Horrison 

? t > § oll of 25 to 50 ‘ Dept. RN-4 Phone HUmboldt 4.9848 handy to tape a roll of 25 t feet of 

fine wire to the receiver case for ise 

NEW! For the First Time! ( > as an emergency antenna. The entir« 

6, IPACI VES / unit slips very nicely into pocket or 

é, glove compartment of a ca! 

Conelrad plans will be put into « ffect 

@ PAPER MICA, CERAMIC 

Che TES 7 CoD Uuickly, Accurately checks Apy ENSERs | "Tops y NTHE § CAPACITORS during any emergency periods which 

@ ELECTROLYTICS are designated as “Radio Alert The 

ER y @ CONTINUITY authorization to return to normal op- 

RK, @ AC/DC VOLTAGES eration is “Radio All Clea The Air 

%6 ¢ @ FLasnouies Defense Command, | S. Air Force, 
will order the attack warning which 

GUARANTEED will activate the Conelrad system. As 
SATISFACTION tray, § 95 postpaid 

= ¢ cotate 

Se eee paw Ain soon as the Radio Alert order has 

TEN DAYS FOR REFYU eration : 

=O a NOT A KIT been received by selected TV, FM, and 

sponte hip: of * mths FREE Ofer carter ge AM broadcasting station the follow- Offer for limited tune As é ion } \ 

‘ , teat leeds ’ “> ; ons vil ake 

p Sew, 5 act checker that dues pat job to se Free with each CAPACITEST. ing sequence of operatior will ta 

at ° vprom ‘ « lane Order direct trom manufacturer place ] Normal program discontinued 

a ' 4 « sone tude oth 2 , , 7 

, send $0.08 & we'll pay postane 2 ransmitter carrier cut for 5 sec- 

onds; 3. Carrier returned to air for 5 

seconds: 4. Carrier cut for 5 seconds; 

5. Carrier returned to air; 6. Broad- 
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Tuning in for radio transmission. Each item 

of equipment is not much bigger than a suitcase. 

A leapfrog telephone system 

for the Armed Forces ! 

A new communication ystcm ich take to th ir when wat 

rough terrain prevents the stringing of wi has been deve wd tor t 

U.S Signal C rp by Bell Ty leph mec Laboratori 

The ystcm wus cable and radio relay interchangeably over a 10 

mile range. It is easily portable, unaffected by climate, and rugged cnough 

for global use. Twelve voices travel at once over a pair of wires or radio 

wave is Clearly and naturally as over the regular telephone system 

This is the first time a completely integrated wire and radio system 

of this large a channel capacity has been available for tactical use by th 

Armed Forces. It is already in production at Western Electric, manufactur 

ing and supply unit of the Bell System 

The new system is a joint achicvement of the Signal Corps, Bell 
Amplifiers like this are used 

Laboratories and Western Electric one of the many results of long and every 5% miles in the cable por 

fruitful co-operation. It shows again how techniques which the Laboratori« tions of the system. They are 

develop contribute to our national strength weatherproof, can be used on a 
pole or the ground, and will even 

Pay work under water. The system 

“ % B 5 ° uses a spiral wound cable devel 

é » Bell Telephone Laboratories oped by the Signal Corp 
id FA - 

Improving telephone service for America provides careers Easily raised antennas | 

for creative men in scientific and technical fields send or receive for the radio links. 

April, 1955 a? 



316-A DOOR-KNOB TUSES PRES! 
These are NEW, toned, for 420 MO 
To celebrate our mighty *HIA, ABRATIC N BALE 
we will give 10 of these tubes FREE, upon re 
quest, with any order for 65.00 oF moret 

COMMAND EQUIPMENT 

ase, Sp seemene veneer 2, 1ys.20 
ewer ” 

knot Omtly 

Gaialwar 12 VV. OYHAMOTOR: Por shove 

MARKER CRYSTAL: 
tolerance 

8 Of 16 MFO OIL CONDENSER 

Cuaranteecd Eatremel 

$295 
Fach 06 

16 “FO 600 V. O11. CONDENSER 

€ 
10 for $7.80 

bach “ 
10 for $7.80 

souno Cowenee HEAD & CHEST SET: Gusranteed 
working orde 2 tor 

SCR-274N RACK, SHOCK MOUNTS, and 
CONTROL BOXES! Lookit the VALUES! 

DUAL hme RACK SINGs 6 TRANS 
sive $ios 

os 

ve 

New KA Ne 
DUAL TRANS. COON rt Ab fiaNs "hack 

Ane 7 CONT BOX 
ow 

BINGLE ARC-5 Kr 
CONT BOXED 

aw impedance, New 

T+ i » round Hiiumt 
THHES for onty 

701-A TUE: New. bowed. An amecing value Ra. 1.96 
805 TUGE: New, boned, BACH $1.08; 12 FOR $16.00 
00 wmerer neceiver 1 be enally converted for 

‘ cle operviion, complete with instruc 

lees tubes es. $6.08 
244-258 Me ued ox with 

es. $7.06 
and 0.10 

$i.os 

vnr Rectiver 
TUES 

S OVAL SCALE PANEL METER.46.1 KY 
MA 

MN-26C DIRECTION FINDER 
Airerett and marine Medio Dire« 

v4 Vin try 
Com plots with fle 

tl " * oad heap 
it 

nity $47.5 
RA-LODG MARINE BROADCAST BAND AND ain 
CRAFT RADIO © TTION FINDER: Similar to 

“ve. tet ? f from 150 KO tw 10 
with eehe Used, exeetient condition. 

Complete inataliatic ” eontrol bom on, es 

ONCE-A-YEAR SPECIALS! 
300 OM ONmITE > w ovmmy Lone Kegular 
pet price we Ole Peale Ne ¢ 
WeaVy OuTY sree. mveene Anvenna & ewotic 

te a wn Needs sing ly 

Siiven ci 3% nan 
‘ useatile rhe n “ 

fow 
Slightly 
2 meter 

for 
Aa ANTENNA sections 

( phove 5s 
Converter 

Pace tlent 
Easily conve 

complete witt instruc 
ea. $3.96 

ER OUTBOARD AMPLIFIER basily converted 
2 meters—Used—Excellent, complete with conver 
) instructions ‘ ++? $3.08 

ARC-6/R-26 2 MTR ACVR—2 meter superhet, 
absolutely one of the BEST available today! Tun 
from 100 to 156 mes, in four erystal channels 
(Easily converted to continuous tuning.) Cor 

~ $14.95 
plete with 10 tubes 

Excellent 

BC 1267 Transmitter & Receiver—15 4.186 mes 
kw pulse wecillator euperhet § cir« Can be 

easily converted to 2 meter er and , 

. $10.95 
board amplifier 

60 eye. in 
oeoe Vv. Con 

lled filter 

With conversion data 

Less tubes 

RA-105-—POWER SUPPLY) 1 v 
put. Output ranges from 110 V. tu 
sists of 4 transformers, 2 choke 
condensers & hundreds of other ef er 
alone worth £75.00 Lease tube Sia 

BRAND NEW. Special at only 
(Wt. Approx, 100 Ibe.) 

Used, exe, cond 

s. P 95 

DYNAMOTORS 

a<<<<<<<<€ 

> Excelient 
Ss 2.95 

——— SebBnwennne 

We carry complete line of Precisio 
tien Geiger Counters and Scintiliators. 
Write for Free Data! 

RADIO BEACON RECEIVER 
\ frequency 
mc narker 

olte ia « are 24 
and 220 volt milliampe 
New, lees tubes 

£ WRITE FOR NEW FREE CATALOG SHEET 

neva vyervaes CHANGER s 
A 14-24 Vin 5 A 

dynametor 
ve 

ches oy 12 ry} . 

24-HOUR TIME CLOCK SWITCH 
90% DISCOUNT! 

SeaNy puvy SANGAMO Mama ten: 

» relays, etc New, each 

; v two de 
ntrols lawn aprinklers 

a n 

SIZE SOLENOID VALVE 
New Ba 

TRANSFORMER m5 V9 60 2 
GA., for ahove solencid & mar her uses ome 

SELENIUM RECTIF ICR 
wave Por alx 

16-24 VIC 

$2.95 

” VAC 1.2A, full 
ve transformer & sol« oT] $1.98 

$45. 00 HI-FI HEADSET Redd $7. radi 
ed plasti fit 

and padde i 
correct ac 

ilar gros 

Write for MEW catalogue sheet! 
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Grips 
the screwl: 

Drives it too! enean errr 

Quick-Wedge 

SCREW-HOLDING 
SCREWDRIVER 

= 
2” to 14" blades, 4 bit sizes 
Unconditionally Guaranteed 

ASK FOR IT AT YOUR DEALER 

G. L. ELECTRONICS, INC. 
Minimum order $2.50 total. 259% deposit required. All prices F.0.B. Los Angeles. Calif buyers add sales tax. 

ee ee eee ee eee ee ee eee ee 

| EXPERIMENTERS @ HAMS © TECHNICIANS 

905 S. Vermont Ave., 
Los Angeles 6, Calif. 

MAKE YOUR OWN 

PRINTED CIRCUITS 
Complete Kit *4Q55 

USE MODERN TECHNIQUES 
MAKE CIRCUIT BOARDS TO YOUR 
OWN DESIGN 

CONTAINS ALL MATERIALS NEEDED 
TO MAKE SEVERAL BOARDS 
COMPLETE, STEP-BY-STEP 
TIONS 

@ SIMPLE, EASY PROCEDURE FOR DE. 
SIGN LAYOUT. ITEMS REPLACEABLE. 

Make your newest design idea and layout 
in printed circuit techniques. Complete 

lightweight cireuitry with professional 
appearance and finish. Kit contains com- 

plete materials and equipment nothing 

else to buy. MONEY BACK GUARANTEE 

Send Check or Money Order te Dept. G1 

TELE-DIAGNOSIS CO. 
156 WEST 72 STREET WEW YORK 23, WN. Y. 

INSTRUC- 

-L.s GREAT SELL-EBRATION SALE! 
cast a steady 1000 cycle 
15 seconds; 7. Read a “Radio 

message; and 8. Remove carrier from 

the air for the duration of the emer- 

gency. (Certain stations return to the 

air broadcasting on either 640 or 1240 
ke.) 

No station identification will be 

for obvious reasons, but 

from any nearby station 

helpful during the emergency 

tone for 

Alert” 

used 

information 

should be 

—~EY- 

DAYTON “HAMVENTION" 
N SATURDAY, April 2nd, the Dayton 
Amateur Radio Association is spon- 

soring its fourth annual “Hamvention”™ 
at the Dayton Biltmore Hotel. 

The day-long program will feature 
many prominent speakers on all phases 
of ham radio. All classes of ham exams 
will be given by the FCC, 

The affair will wind up with a banquet 
at 7 p.m. in the hotel ballroom. Tickets 
are $5.00 in advance or $5.50 at the 
door. Write D.A.R.A., P.O. Box 44, 
Dayton 1, Ohio for tickets. - W- 

ALASKAN DX 
N ORDER to promote world-wide in- 
terest in working Alaskan amateur 

radio stations, the Anchorage Amateur 
Radio Club (KL7AA) is sponsoring an 
Alaskan DX Award. The requisites for 
earning this award are as follows: 

1. Submit appropriate QSL confir- 
mations for a total of ten Alaskan 
(KL7) QSO’s which were made subse- 
quent to January 1, 1955. 

2. Of the total of ten QSO'’s required, 
there must be at least one from each of 
the four geographical areas of Alaska: 
Southeastern (the area bounded by Brit- 
ish Columbia); Northeastern (Alaska 
north of the Arctie Circle); Aleutian 
(Aleutian Islands including Kodiak Is- 
land); Central (remainder of Alaska). 

3. Of the total of ten QSO’s four 
must be with members of the Anchorage 

Radio Club. 
4. Alaskan amateurs are not eligible 

for this award. 
5. QSO’s may be with cither phone 

or c.w. and may be on any authorized 
amateur band or combination of bands. 
Appropriate notation in the form of 
stickers will be awarded for single band 
awards. 

Applications for the award should be 
made to Anchorage Amateur Radio Club, 
P.O. Box 211, Anchorage, Alaska. Re- 
turn postage must accompany all QSL 
ecards if the owner desires their return. 

—yY- 

P.A.'s INC. ELECT 
A.’S INC. has named H. M. Munson 

« of Bendix Radio to the post of presi- 
dent for the ensuing year with S. Oxer 
of Tech-Master serving with him as 
vice-president, 

Other officers named at the same 
meeting include A. Schneiderman of 
Olympic Radio as treasurer; B. Trim- 
boli of CBS-Columbia as corresponding 
secretary; and 8S. Woolfson of Emerson 
Radio as recording secretary. 

All purchasing agents of the eleec- 
tronic industry on the East Coast are 
eligible for membership in this growing 
organization. 

For additional information on the 
association, contact the corresponding 
secretary at the Long Island City, New 
York offices of CBS-Columbia. Ww 
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WE GUARANTEE 
TO TRAIN AND COACH YOU AT HOME IN SPARE TIME UNTIL YOU GET 

if you fail te pass YOUR FCC 
LICENSE 

If you heve hed any practical ex- 

of an 
your 

HERE IS YOUR GUARANTEE 
Commercial License exam after 
completing our course, we guarantee to con- 

tinue your training, without additional cost 
kind, until you successfully obtain 

ommercial license. 

OV, 
TRA ‘NING A —_ 

COACHING 
your 

perience—Amoteur, Army, Novy, 
rodio, repair, or experimenting. 

"TELLS HOW | 
OUR AMAZINGLY EFFECTIVE JOB-FINDING 
SERVICE HELPS CIRE STUDENTS GET BETTER 
JOBS. HERE ARE JUST A FEW RECENT EXAM- 
PLES OF JOB-FINDING RESULTS: 

CIVIL SERVICE 

STATE POLICE 

BROADCASTING 

AIRLINES 

‘& 

HERE'S PROOF FCC LICENSES ARE OFTEN SECURED 
IN A FEW HOURS OF STUDY WITH OUR COACHING 
AT HOME IN SPARE TIME: 

Name ond Address 

Horry G. Frame, 

License Time 

2nd Class 13 Weeks 

Charies Ellis, 
4 Ist Class 28 Weeks 

Omer Bibbs, 
E. 27% 1st Closs 34 Weeks 

Kenneth Rue, 
Ww 2nd Closs 20 Weeks 

8. L. Jordon, 
W ast Ist Class 20 Weeks 

CARL E. SMITH, E.E. Consulfing Engineering, President 

CLEVELAND INSTITUTE OF RADIO ELECTRONICS , 
Desk RN-75, 4900 Euclid Bidg., Cleveland 3, Ohio 

April, 1955 

EMPLOYERS MAKE JOB OFFERS LIKE THESE 
TO OUR GRADUATES EVERY MONTH! 
Letter from nationally-known Airtines a Onpe 
' and Ka M 

Letter from fatior 

4 ‘ 

These are i 
offers that cor 

licensed radiom ar 
jobs; it might have bee 

Ours is the only home study 
course which supplies FCC 
type examinetions with all 
lessons and final test 

An Avproved 

Member 

ers ' 
technic 

MAIL COUPON Now! 

ability 

Cleveland Institute of Radio Electronics 
Desk RN-75-—4900 Euclid Bidy., Cleveland 3, Obie 

Address to Gesk Mo. © avoid delay 

me * “~ how s 

y FREE hooriet 
oname for A conse}, a wyrt, 

" amazing w hootlet Money Making FCO License or 

Be sure to tell me ehout your Television Engineering Course 

Name 

Address 

City Zone State 

FOR PROMPT RESULTS, SEND AIR MAIL 
Soecial tuition rates te members of the U. 6. Armed Forces 

i - 2 2 nh ne eee er ee 



ANNOUNCING 



a 
M. L. Finneburgh, Vice-President, 

The Finney Company, 

speaking for the entire 

FINCO organization: 

SENSATIONAL LOW PRICE 

FIDELITY PHASING 

LOW AND HIGH-BAND SUPREMACY 

ENGINEERED FOR COLOR 

UNCONDITIONAL WRITTEN WARRANTY 

FREE TESTING ANTENNA TO QUALIFYING DISTRIBUTORS 

WRITE, WIRE 
° pie are The FINNEY Compa FRY «Cleveland 3, Ohio 

4612 St. Clair Avenue 



The 

Record 

Changer 

with 

RC-S4 3 Speeds 
Fully Automatic 

y 

BI 
f ¢ 

* Get the whole story 
@ “se @ eo oe eee eee — oe 

ROCKBAR CORPORATION, Dept, RD-4 

215 East 37th Street, New York 16, N.Y. 

Tell me about JPF and the Collare RC-54 

ADORESS 

‘ City Zone State 

Te. 

94 

’ 

Step No. 7: Mount the 15WK on the 
original detail 9 using four 3/16” car- 

riage bolts with complementary wash- 

ers and nuts. Attach two leads (fix- 

ture wire No. 18) and allow sufficient 

length to feed through a minimum 

sized hole in the door, detail 12. Putty 

this hole and continue the leads on toa 

The "Georgian" 
(Continued from page 62) 

-—_——__— 

| Jones two-terminal barrier strip placed 

| conveniently close to this hole. This 

will facilitate final wiring. 

Now mount the Model 848HF mid- 

bass and treble assembly with the ac- 

companying hardware on top of the 

bass section. The T35 is installed last 

and is positioned over the mounting 

holes shown on the top which corre- 

spond to the holes in the mounting 

bracket for this driver. Wire the units 

to the crossover which may be situated 

on the side of the bass assembly. The 

two AT37 level controls must have 

leads with sufficient slack to enable 

mounting later on the outer decorative 

shell if one is used. 

Step No. 8: Set the two level con- 

trols at about half rotation and feed 

the crossover with signal from a good 

source. Adjust the spacing from the 

corner, measuring 3%” from the back 

edges of boards 2 and 3 to the walls 

adjacent. Phasing is required in the 
treble range because of the separation 

of the drivers. The 15WK leads may 

be reversed while playing. One way 

the lower range will sound full and 

rich, and an out-of-phase condition 

with this unit is readily apparent. For 

proper phasing see Fig. 6. Reset the 

controls for the best musical balance 

with average source materials and at 

the level usually used in the playing 

area, This is important, as the sensi- 

tivity of the ear changes at different 

levels for different parts of the spec- 

trum. 

Decorative Housing 

The outer decorative shell, shown !n 

Fig. 4, is in the style of the Zlectro- 

Voice “Georgian”. If the proportions of 

the two side vents and the front upper 

opening are retained, the design may 

be modified to suit individual taste 

Grilles, for instance, can be made from 

diamond patterned expanded metal 

type “Shelf-X", obtainable at any steel 

supply house. This metal can be 

sheared to size, and plated as desired 

TOP ViEW 
IM CORNER 

KLIPSCH-TYPE FOLDED CORNER HORN 

Fig. 5. Schematic illustration of path taken 
by sound wave in Klipsch folded horn. 

vo 38 

ats wn 

< 

to . 
e ° 
204 od 
: 2 . 

(T-8 » 

e223 

- “a. J9 
4. 
sce 

Fig. 6. Wiring diagram of the “Georgian” 
showing crossover network schematic. Note 
markings on drivers for proper phasing. 

++ Fa. TUBE WITH waTeR TO LEVEL Y” 

2- PUMP AR INTO ENCLOSURE THROUGH 
Tv PONT “x UNTE WATER REACHES 

Leve. “2 Sta PONT «x 

- S-LEVEL “2° WATER UWE MUST CEMAN 
FOR A FIVE SECOND PERIOO 

4-MAKE SOLO (5 WK MOUNTING BOARD 
AND USE FOR TEST WITHOUT SPEAKER 

Fig. 7. Testing procedure for air tightness. 

< 

a , 
z ( 
eT 

s a 

“4 = 
, a 

' 4 + 4 10 x” 4c 
waTTs 

Fig. 8. Intermodulation distortion as meas- 
ured at various powers. 60 cps was used 
as carrier modulated by 2 kc. at 4:1 ratio. 

3 { 

M4 

2 «0 ~ 60 ‘00 (20 
FPREGVENCY~CPS 

“0 160 

Fig. 9. Impedance characteristic measured 
with the “Georgian” in typical room corner. 

Fig. 10. Machine-run composite curve of frequency response of the “Georgian.” The 
region 200 cps and lower is the result of a simulated corner situated in free space 
out-of-doors, while the curve above 200 cps was run in an anechoic chamber. The 
“presence” and “brilliance” controls were completely open in running this test. 
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a tll tl tl i le - ia - aa SS eS. » . . 
a I Ot a gO IO a by your local plating service The in- 

(U.S. CRYSTALS APRIL SPECIALS!) 720) Sm 0 ) Me secured to the shell in a variety of 
: fashions. Grille cloth should be the new Lal Ld 

5 RK-65 - SLEEPER" 500 W. CARRIER 5 plastic material called “lumite,” 
( SINGLE RAYTHEON TETRODE which has about 60/40 open mesh, and 

) SIDE BAND TRANSMITTING TUBE ) does not affect the high-frequency re- 

( Ideal for use in grounded grid cireuit. Requires only 6 W. grid driving power. Operates ( | Sponse. This is obtainable from your 

o- par te 42 he (hee Ret Bem Kook for complete details.) Guaranteed. rand new $ s ) local radio parts house 
rigin - hippie wt ” gensenennnebeeal ‘ . oss ss The frequency response characteris- 

5 o a. {CONDENSER SPECIALS! eo PLATE BV" lat “oss a —— 5 tic under free field conditions is shown 

Cece ORs | pena gett cease spine as gu'he., $146.98 | in Fig. 10 
Y nceTiONA op 3 RECEIVERS cOuPtars wre ruses) | ie a ct ae KA & DYNAMOTORS! ( , = @ asures =St Various 

+ Ag rg fe Se 5.9 1Re-®, secerven ALL THREE RECEIVERS ) power levels. Note that at the rela- 
cleen »ip, 1th ubes, Mi aun dia ate fone . —_ em - ‘ . 

( wits fin in, 308 _» rh" 4 84 Yes os ower oes ., $9.95 ( ove ly high age : a a dacs c . 7 = 
) ) distortion is only about 2 per-cent. 
( UNIVERSAL ELECTRIC MOTOR This is exceptionally low for loud- 
, Series Wound—1/40 H.P., 28 speaker systems. 

Vv pe, 1.2 Amps 6,000 ) . . . 
( R.P.M. % inch shaft extends { The impedance characteristic, Fig 

out Vo inch Will also oper- ~~ '@ io "PAr © - ) <>. Ge Ae” ies ) 9, denotes very high reactive compo 
( A terrific buy at $i 49 ( nents in the extreme low portion of the 

) a . ) spectrum. This accounts, in part, for 

( - - aE ( the unique extension of the bass range 
Simac 3576 Ge......92.06 SOFIE te eeeeeeeee $2.95 | ANY 2? TumES all “- 

, TUBES! ¢ a ON eae OE satel : oan $5.00 ) 30 

COMMAND EQUIPMENT COMBINATION POWER SUPPLY ( 
, THE FAMOUS “Q-Ser” 190-550 KO. With | BRAND NEW—POWER TRANSFORMER ) DISTANT OPERATION OF TV 

y Wei theo 910.06 | Sie Sos Sees o's res || pig hte 
i 3-6 MC. With tubes, less dial. Used, good alae DU aL Fi TER C 40 e038 Ane ) By DON M. LIDENTON ; 

) . ome. With io "Used, i — ts To match shove pw : 7. 1 @ 85 MA HAD the problem of making a TV 
° . met good cone es . . ‘ 

tion, A hot buy! Wt. 10 Ibs $4.95 BOTH UNITS $2.95 ) set work at a clubhouse down in a 
BC-456 MODULATOR. With tubes, good SHIPPING WEIGHT 20° in. ( | valley. A TR-12 rotator manufactured 

) condition. Reduced! Wt. 20 Ibs... .$2.48 | Sco cor full pace aa on Packaged and individual ) by Radiart was used with a cable 1200 

( CODE PRACTICE TAPE. NEW! Sony ae ee f feet long, almost a quarter of a mile. 
) MERLS NO, 6, 10, 11, 18, 14 $1.25 pra ney on der with payment in full, Ne COD.” Galt ) | The antenna was mounted in a tall irce 

‘ tens a G68 belhctenh costae. Ver lant oe ee ill where the signal was much Pasnade vase, ic ‘6 Rens and 666 seficiont nostage. For iteme weikhing more ( up on a hill w « 5 ae © ‘ er $4.95 than parcel host limit (30 Ihe.) shipment will be made | better than in the valley, and an open 

wire line of 450 ohms impedance was 
( U.S.C RYSTALS, INC. Los ret gin Oe na ( used to bring the signal into the club. 
eee eae ea eae eee eee Cle CClc CC! cr It was found that the less in the rota- 

tor cable was so great that the operation 
was feeble and at times, doubtful. There- 
fore, the secondary of a i0-volt heater 
transformer (7T,) was connected in se- 

Kleen Needle AUTOMATIC RECORD BRUSY ries with the secondary winding of the 
transformer in the rotator control Hox. 
This gave the rot«tor plenty of power. 

The next problem was to make the 
meter register correctly. The voltage 
loss im the green wire was so great that 
it added to the drop picked up through 
the variable resistor in the rotor unit 
and made the meter read full seale for 
any position. To correct this, the sec- 
ondaries of transformers T, and T,, 10 
and 5-volt heater transformers respec- 
tively, were connected in series and 
properly phased so that the voltage 
picked up from the 100-ohm variable 
resistor could be used to cancel the drop 

UM eeRuetdem | ANOTHER LEONARD FIRST! 
BE A PROFESSIONAL 

TELEVISION vr 
SERVICE 

TECHNICIAN 

a y 

Get down-to-earth practi- 
cal TV training with WTi 
yt for the top paying 
_ $10,000 per year 

JHF—COLOR—VHF steno ror 
Master the latest, up-to-the-minute FREE 
TV and Color TV developments. 800K TODAY! 
WESTERN TV offers real experience on live equip 

The amazing Kleen Needle Brush now keeps your ree 

ord fidelity consistently high automatically! 

ment in our BIG SHOPS AND LABORATORIES in the Affixed in seconds to the changer plate, it automat | in the green wire. 
shortest practical time under expe: instructors leally wipes the dirt from your needle every time you These extra transformers and the re- 

Graduates are in big demand because they have play a tecord banishing the familiar “dirt | sistor were mounted in a box and set 
blob” from your stylus point forever! Remember, no . " 

matter how much care ls taken, some dust remains in alongside the rotator control box. The 
the grooves, Now, each time the tone arm returns, same type of modification could prob- 

the ‘field experience” necessary for immediate 
“bench” of supervisory positions. You learn ever 
phase of Radio and TV servicing (AM, FM, VHF, 
UHF). WTI men win fast promotion can demand this dust is wiped away. Uni ¢ ably be used with other rotators. —3}- 
better pay develop highly profitable businesses versal mounting fits all reeord net 
of their own with the iatest and most PRACTICAL changers, List $1.59 
PERSONALIZED TRAIN(MG BEHIND THEM. You con- No C.0.D."s, New York City add 3% sales tax | Schematic diagram showing how a ro- 
centrate ali your time on being a PROFESSIONAL 
TV SERVICE TECKNICIAN—non-essential math and tator was modified for distant operation. 

FREE! 160 page engineering theory omitted. YOU CAN EARN WHILE | 
YOU LEARN. Soecial Finance Pian | . 
ACPROVED FOR VETERANS. Find out how you can High Fidelity ~~ SED, OTe et, 
get into the TOP PAY GROUP—Send for this fact- catalog. | ke Vel 5 emma 
packed book NOW Contains over 500 items + 4.584 999) 

WESTERN America's Leading related to High Fideiity o't I's : 
TELEVISION Television 2 ES oe ee 7 
INSTITUTE Servicing School ing your own — 24 © | or ; 

ee eee a ee ee. i Write for your copy to- | @00 FEET CAME 

j wootara Television tnetitute, part R-45 | doy. | 
341 W. 18th St., Los Angeles 15, Calif. 

Without obligation, please send FREE fully tliustrated ! MAIL ORDERS ACCEPTED | 
booklet. (No salesman will call.) NAM age 24 hour service a 

| ADORESS 
; mE ONARD Erur eae 
city ZONE STATE | | TEE York 7. MY COrtend 20015 
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Home Study Courses in 

TELEVISION 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. 

a 

—— HOME STUDY COURSE IN 

BLACK-AND-WHITE TV SERVICING 

pon ee Ly 

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 theory as well as how-to- 
do-it servicing techniques. 

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

Because of its highly specialized nature, this course is 
offered only to those already experienced in radio-television 

| Thousands of men in the radio-electronics industry have 

| 

| 
servicing. Color TV Servicing will open the door to the big There are ample opportunities in TV, for radio servicemen 

| 
| 
I 

‘E 

successfully trained themselves as qualified specialists for a 
gocd 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. 

opportunity you've always hoped for. Find out how easy it who have expert training. Mail coupon today, Start on the 
is to cash in on color TV. Mail coupon today. road to success in TV Servicing. 

MAIL COUPON NOW SEND FOR FREE BOOKLET 
‘olor 

Mall coupon in envelope or poste on mh Aon 

postal card. Check course you are inter- Tele vis 
ested in. We will send you a booklet thet 

gives you complete information. No sales- 

men will call. 

RCA INSTITUTES, INC. 
Home Study Dept. RN 455 
350 West Fourth Street, New York 14, N. ¥. 

Without obligation on my part, please send me 
copy of booklet on: 

Home Study Course in Te_evisiow Saeevicine : 
| Home Study Course in Cotor TV Servicine 

Name. sninimeiilietidienleal ve 
(please print) 

RCA INSTITUTES, INC. Addrew 

4 SERVICE OF RALIO CORPORATION of AMERICA 
250 WEST FOURTH STREET, NEW YORK 14, N.Y. City — —Lone 



SHAV-PAK 
NE 
faz 

LOW PRICE! 
| Spot Radio News 

(Continued from page 20) 

The sheer face of the mountain was 
| found to provide a location most close- 

ly approaching an airborne transmit- 

ter. So on this site, there were in- 

stalled four commercial FM transmit- 

ters for the v.hf. range, and a c.w. 

transmitter jor u.h.f., with a klystron 

output tube rated at 4-kw. average 
power. On the summit of the moun- 

tain, there's a u.h *. transmitter oper- 

ating on a frequency of 1046.4748 

megacycles, a 3-kilowat. 100-mega- 

yield a sensitivity of approximately 

160 db below 1 watt. The receiver is 
a double superhet, with the local oscil- 
lators crystal-controlled from multi- 
plier chains, operating from a 1090- 

kilocycle primary trequency standard. 

The output circuits of this chassis 
were designed specifically to operate 

with 1-5 ma. strip-chart recorders and 

0 to 10-volt high-impedance totalizing 

equipment. 

The very-high receivers were 
structed particularly for the Che > 

program. A triple superhet circu. is 

used in the models. Frequency for 

oscillator injection voltages are ccn- 

trolied by the same 100-kilocycle pri- 

cycle transmitter and a third modified miary standard as is employed for the 

transmitter operating on 192.8 mega- 1046-megacycle receiver 
cycles. On the lower site of the moun- Four fixed receiving locations are 

| tain are located vhf. transmitters used for pickup of the Cheyenne moun- 

| operating on 92 and 210.4 megacycles tain signals; they range up to 226 miles 

porn y | To receive the 1046-megacycle sig- from the mountain, with provisions 

SE iis? 22 | nals, a receiver with a signal band- for semifixed recordings at Anthony, 
& »weloe ‘an ¢€ sas é ¥ > > " y. “Les Si SHAVE IN THE COMFORT width of about 500 cycles between Kansas and Fayetteville Arkansas 

points 1-db down from the maximum 393 and 617 miles, respectively, from 

OF YOUR CAR, response, is used. A noise figure of the transmitter site 

(ae Boat or Plane! about 11 db has been attained with To provide a sufficient amount of 
\s ‘aie | this set. This narrow bandwidth and effective radiated power and to pre- 

* tee Designed ter low noise figure have been found to’ vent reflections from the mountain 

tandard A.C. 
Meet Shavers in 

8 Automobiles, Buses, 
seeder Trucks, Boats, and 

Receptocie Planes. 

IWPU I Ac. 
rer oc | ovine | tee | ae fm aie ‘ ; 

vous | oo creus || Continuing the listing of construction permits granted by FCC since 

} ad A a . = lifting of freeze. Additional stations will be carried next month. 

* ee 4 STATE CITY CALL CHANNEL FREQUENCY POWER* 

8 MIDGET Arkansas Jonesboro ‘ 8 180-186 | 1? 
Indiana Anderson 61 752-758 24.5 

‘ Puerto Rico Mayaguez 5 76-82 1.48 INVERTER 
WITH GREATER OUTPUT | 

DICTATE REPORTS ACCURATELY. PROMPTLY! 

NEW CALL LETTER ASSIGNMENTS 

STATE CITY CALL CHANNEL FREQUENCY 

boat or plane Florida Miami WOBS.-TV 23 524-530 

d South Dakota Rapid City KOTA-TV 3 80-66 
a “rolling office’ 

with a SR INVERTERS 
for changing your 
ttorege bottery 
current to A. C, | 

"ERP «(effective radiated power,kw.) 20 nee ee eee Call letters to be announced 

ELECTRICITY NEW TV STATIONS ON THE AIR 
Plugs into As of April 25, 1985 

Quadindeen ~4 | The following new stations bring the lists eae in sane, issues up to date. 

a VIDEO VIDEO 
| STATE, CITY STATION CHANNEL NOE ate Xt POWER 

in MC.) N FT.) IN KW 
—s eiiaensiin = 
AND UP Alabama 

Dothan wTvy 9 186-192 5.25 28.2 
LiST PRICE Florida 

ATR INVERTERS . . . enue WTVT 13 210-216 4.65 316 
. | regon 

especially designed for operating og rortiond KLOR 12 204-210 4.79 230 
t rd 110 volt A. C.. eonnessee Gendasd WO vee A. C a aackson WDXI-TV 7 174-180 6.61 83.2 

* DICTATING MACHINES @ TAPE RECORDER erritories 
© BLECTRIC RAZORS = WIRE RECORDERS |, *icbenke Alesha KFIF 3 66-60 17.8 sas 

AC Monitebs CKX-TV 8 76-82 12.7 19.3 anitob . - qd . 
OurpuT or. pA Senate. New 
Oo crcits _vungetct my CKCW.-TV 2 54-60 17.8 5 

. eterboroug 
115 volts | 30-40 | 19.95 Ontario CHEX.-T 12 204-210 4.79 
115 voits 95 WPTA.-TV, channel! 15, a Florida; WTVE, channel 24, Elmira, New York WTRI. TV, 

Above laverters alse avallat's for 12-vol! oper ation. channel 35, New York; KMPT, channel 19, Oklahoma City, Oklahoma; WBTM.-TYV, channel 
24, Danville, Virginia; WACH, channel 33, Newport News, Virginie; WKNA-TV, channel 49, 

Sea your jobber on write factory today Charleston, West Virginia; and WCAN-TV, channel 25, Milwaukee, Wisconsin, have gone 

aa F off the sir, WDTV, channel 2, Pitteburgh, Pennsylvania, has changed its cal! letters to 
for complele information KDKA-TV. 

an TeLevisi ww & Ra Co. The frequency of the video carrier ~ 1.25 + channel lower ion limit. Total number of 
SAINT PAUL | MINNEDOTA~U 8A TV stations now on the air in U.S.: 431 iz of which are u. h. 
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Effective 

Distribution 

Type MTO-11 

for Outdoors 

thaxd eee TO Ore 

a“ 
a [| | 

= 

a 
Type MTO-Se 

for indoors 

April, 1955 

— Pr 

 Mastorline 
TV TAP-OFFS 

TV set connections to the line have been the most critical and trouble- 

some points in distribution systems. This is no longer the case. B-T Tap-Offs are the 

simplest means ever devised for connecting TV receivers to a feeder line or riser. 

Installation is practically automatic. There is no break made in the line and no 

splices are required, Precise impedance match is assured, and because the line 

is not damaged, B-T Tap-Offs may be removed at any time without affecting con- 

tinued performance. 

These ingenious, low-cost compact con- 

nectors have a flat response across the 

entire TV band. Shunted capacitance is 

less than 1 mmf, thereby virtually elimi- 

nating the cause for ghost reflections, 

picture smear and loss of signal strength. 

Insertion loss is less than 2 db, per- 

mitting their use in many instances with- 

out preamplificction. A built-in network 
gives 17 db inverse isolation (34 db set- 

to-set) which may be increased where 
required. 

For complete specifications and installation data, write to Dept. CD-4 

BLONDER-TONGUE LABORATORIES, INC., WESVFIELD, NEW 

Type MTO-11 is 

and is designed for outdoor applications in con 

necting 59/U cables to RG-11/U lines, A messen 

ger cable clamp is built on for added convenience 

completely weatherproofed 

in installation and for additional strain relief. 

Type MTO-59 is intended for indoor applico 

tions in connecting 59/U receiver leads to 59/U 

riser cables. Unit is designed to provide a wall 

outlet, ond is furnished with a flush wall plate. 

Type MTO-11 each $7.00 list 

Type MTO-59 eoch 7.00 list 

Packed 6 to the carton 

JERSEY i 

Manufacturers of TV Amplifiers, Boosters, Converters, Accessories, and Originators of the B-T Masterline and ‘AddA-Unit’ Master TV Systems 



NOT 40 NOT 50 

SAME DAY SERVICE. ALL TUBES RTMA 
GUARANTEED FOR ONE FULL YEAR 

© Zenith © Stantron © Sonora 
* Raytheon © Crosiey © American 

© Motoroisa © Munts 

@ Hallicrattors 
© Admiral 
© Stewart. Warner @ Phiice 

Several or ene of these brane will be supplied on your 
order 

All tubes 
a! especial purpose tubes 

individually boxed. We alee carry « full line of 
Send us your requirements 

F S All new customers will receive 

ree a8 our inductors offer, combination kit of 
resistors. condensers, volume control and line cords 

—¢etall value $2.%. (May be purchased separately, 
i desired.) 

FREE 
with each $26 of more 
order, 6 Pc. Sylvania Repair 
Kit Value $4.9. Includes: flash- 
light head, Phillips screwdriver, flat 
heed screwdriver, alignment tool and 
polystyrene case 

SPECIALS! 
FOR A LIMITED TIME ONLY 

35' | 59 
GACT 

GAr4a 

1284 

i1eTs 

114 ins 

ce 22 306 GAL7 

pe orders accom: 
panica by full remittance All unveed 

meney refunded with order 

SEND FOR COMPLETE TUBE LISTING 

NOT 60% but. 

SAVE 70%, 80% and 904 OFF LIST PRICES 
12%8 4 
12647 an 
12 7 47 
126/767 46 
1287 a6 
126.767 69 
126767 67 
128Qq7GT 40 
12z3 26 
1445 se 
14a7 46 
14866 
14Q7 82 

198666 1.18 
1936 66 
ieTs 7° 

25A7GT 1.50 
2SAVEGT #0 
2seq6cT # 

26s 46 
aszs 38 
28z6eT 38 

23 
32uL76T 60 
3545 a6 
35665 s2 
3scs si 
36.66T 46 
3owe 38 
3sve 36 

SOAS «68 
soes s2 
socs si 
SOLeGT .45 
7OL76T 60 
s a4 

77 39 
76 J 
80 36 
av 

ai 7707 

ii7N70eT 
4.10 

aiverver 
1.10 

ai72z3 37 
1187ZeGT 65 
208 1.25 

3 SPEED PORTABLE 
RECORD PLAYER 
FAMOUS MAKE 3 Speed Record 
Player. Plays all speeds, 33, 45, 
78 RPM. Complete with powerful 
amplifier. Housed in fine leatherette 
covering. Two controls — Tone and 
Volume. All purpose needle plays 
3 speeds. $] 3 6 
List Price $29.95 

* WRITE DEPT. RN-4 

Your Cost Only —.. 

STEVE-EL Electronics Corp. 

FREE BARGAIN CATALOG 

QUIETROLE .,;"" Original 

LUBRICANT CLEANER for 
noisy controls 

and switches 

QUALITY 
AND Ra 

MERIT VBR 

RELIABILITY 

kb. QUJETROLE 
COMPAWNY,INC 

South Corotine 

slopes, a specially-designed horn-type 

radiator has been installed at the sum- 

mit site for use with the 1000-mega- 

cycle transmissions. And for the v.h.f 

transmissions, corner-reflector type an- 

tenna systems are used on the moun- 

tain. . 

SATELLITES HIT THE HEADLINES 
several weeks ago when the Commis- 

sion authorized an experimental low- 

cost, low-power station installation at 

Manson, Washington, to retransmit 

very-high station signals on high-band 

channel 16. The grant was made to a 

community-TV company. No operator 
will be required and call letters will 

be spelled out in Morse code 
Other acts of the FCC included the 

issuance of grants to applicants in 

Arkansas, Indiana, and Pue.o Rico; 

these are listed on page 98, this issue. 

COMPATIBLE COLOR TELEVISION 
can now serve as a revolutionary tool 

for diagnosis, consultation, teaching, 

and research in the field of medicine 

and biology. So revealed Dr. Alfred 

N. Goldsmith, during an address in 

Washington before the Armed Forces 

Institute of Pathology 

Stressing the importance of color for 

remote diagnosis, Goldsmith said that 

patients can be examined in desired 

detail, and either while stationary or 

in motion. It becomes possible, he said, 

to transmit electrocardiograms and 

electroencephalograms, either as a 

unit or with magnification. And re- 

ceived images may be viewed without 

modification, or they may be electron- 

ically sharpened, increased in contrast, 

or amplified in brightness to any de- 

sired extent. ... dn effect, emphasized 

the eminent color TV can 

and will give medicine a scope as wide 
as the country L.W. 

scientist, 

SHAVING MIRROR USE 
HOSE small shaving mirrors with fold- 
ing stands are handy to have around 

the electronics lab. Set up behind a 
piece of gear on the workbench, they 
permit the worker to see parts both above 
and below the chassis at the same time 
—convenient when making circuit ad- 
justments! 

They're just the ticket for reflecting 
light into the dark corners of larger 
pieces of equipment, too. 

You can pick up the mirrors in dime 
stores, drugstores, and in the notions 
section of most department stores. Pick 
one with a plain rather than a magni- 
fying mirror. Plain mirrors are cheaper 
and are easier to use in the lab. -)- 

An inexpensive shaving mirror can be used 
in the lab to check top and bottom chassis. 

we, 
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Depend on the COMPLETE line of ROHN 
“SUPERIOR DESIGN” towers and accessories 

TNS) sts a SS ES Tait) GREATER EASE IN HANDLING for 

10.0 tower t 
“All Purpose tower 

Fulf 7 f your general 
tower is— sctural .) 

st iy— t than the +H 

« known Rohn No. 10 Tow- 

er. Ideal for home and indus ee ROHN 

trial staliat $s, communica. s& 

oon rr sire ents eliminates F Id t 

tock different tower P T ae no 0° -over ower Evans Package Tower . al , t ! Easy co climb Cc ge For experimenters, service depart- 
at tees elkdtnns aeeiiine Bie +4 tower ments and retailers. Use this kit with 
' ia ’ s ith ’ 

aoe Be Trian — : Space Saver — cuts storage space regular Rohn tower sections. Simple 
“— waaee enge 400% or more! and easy to use 
sures far greater strength and p . PT.48 } Imose $ ‘ b ++ ° 

’ r y < Vv ‘ ; 

nanent hot-dipped J ' ra fend at wt 9 Heights up to 200° of 
sting. Dependabil Rurcy COWwes WiHIN 8 COMPRCE © x more when guyed an ROHN 

eature customers de package! “ Magic Triangle’ de- rT) «Self + o> " sign 1s adapted to a pyramid shape el-supporting up to —> . 
s assured with the 60 ,) geared with (he Using a. wide 19” base with progres: elescoping 

; 4 “ sively decreasing size upward. De- 4 Sturdy communication 
| ww years 

creases your overhead easy to or TV tower that ‘stands M t 
to the { weather an 
> . - eather and transport and assemble — cuts shi ae up to a// the stresses as $s 

- ping cost Galvanized throughout ot weather and climatic Heavy-duty hot-dipped alvan- 
Available in heights of 24, 32, 40, nditvons will with j ized steel tubing ond cigid pounts 
48. 50 and 64 feet! ss tand heavy wind and give extraordinary strength 

, “. He a . Quick installation mast at- 
gouge suburer ster chee se —antenna fixed Both Towers Feature Pra electrically welded ber apes 4 ‘ nae 
throughout. Weether / then mast hoisted quickly to 

THE ROHN ete — / desired height. Utilizes special 
ae 9 ey pe dn spleen st / lamp and guy fing arrange- 

double Coating provides . MAGIC TRIANGLE - mable rs \ mit ~ ment Flanged intenor section; 
rab ish. All sex 

For structural superiority, famed wrap-around ee tions in 10’ lengths crimped exterior section gives 
magic triangle design is featured in these Only 2-4 manhours te- mast stability that can't be beat 

all.steel towers. Towers have full 2%" wide 7s —_ Complete with guy rings and 
corrugated cross-bracing welded to tubular juired for installing 50° 

an wer ‘ ction parts. In 20, 
ble A ye pee — ' ‘ 30, 40 cad 30 ft. oes Rosas 

o out’: ©@ and ground mounts available, 
. 

i i Il galvanized and a complete line of ROHN accessories —d// galvanize 
\ fy nuh y, ory 

PEAK 
ROOF 
MOUNT 

for quick, secure 

hing 

DLk—. MAST 
\-*< TT ENS BASES - a 

Complete line of telescoping mast 
bases for every requirement, ac- 
commodating masts from 1"-2'4" 
diameter. Also available—drive- 
im mast bases. 

TUBING 
Heavy-duty, pee-lgped alvan- 
ized steel tubing. ochined to 
perfection. Extra sturdy joints 
slotted for full, perfect coupling. 

Heavy duty For all types flat surfaces. 3-1" 
solid steel projections permit first 
section of tower to be mounted 
directly on roof mount by insert- 
ing usual %” bolts. 

mounting of tower to top of peak 
roof. Flanges hinged, fastened to 
roof with 2 lag screws in each 
flange. 

ALSO AVAILABLE 

Rotator posts for mounting rota- 
tor to tower; House Brackets; 
Guying Brackets; UHP Side Arm 
Mounts; Mounts for Additional 

DRIVE-IN 
BASE 

SERVICE 
TABLE 

, 

For mounting ef mast or pole to 
root or wall. Heavy-duty steel. 
Variable sizes. Models for most 
every need. 

For complete catalog and 
see your authorized Rohn 
sentative or Distributor; or write 
or wire direct 

April, 1955 

Set on top of ground... 3-4 
drive rods driven through base 
into ground. First tower section 
secured to rods with single bole 
in each leg. Instant erection. 

rices, 
epre- 

Perfect answer for television serv- 
icing, display and storage. Truly 
one of the oaes of its kind in 
economy price range. 

d 

Designed and Manufactured Exclusively by 

Manufacturing Company 
116 Limestone, Belicevue Peoria, Illinois 

Antennae on a Tower; Erection 
Fixtures; Guy Rings; Installation 
Accessories; and ns of other 
items! 



The Model 

TV-50 

A.M. Radio _—*F. M. Radio 

r—— A versatile all-inclusive GENERATOR which provides ALL the outputs for servicing: 

Amplifiers Black and White TV = Color TV 

R. F. SIGNAL GENERATOR: 

The Model TV-50 Genometer provides complete coverage for 
A.M. and F.M. alignment. Generates Radio Frequencies from 100 
Kilocycles to 60 Megacycles on fundamentals and from 60 Mega- 
cycles to 180 Megacycles on powerful harmonics. Accuracy and 
stability are assured by use of permeability trimmed Hi-Q coils. 
R.F. is available separately, modulated by the fixed 400 cycle 

sine-wave audio or modulated by the variable 300 cycle to 20,000 

rycle variable audio. Provision has also been made for injection 
of any external modulating source 

VARIABLE AUDIO FREQUENCY GENERATOR: 

In addition to a fixed 400 cycle sine-wave audio, the Model TV-50 
Genometer provides a variable 300 cycle to 20,000 cycle peaked 
wave audio signal. This service is used for checking distortion in 

lift ing amplifier gain, trouble shooting hearing vy Ld 

aids, etc. 

BAR GENERATOR: 

This feature of the Model TV-50 Genometer will permit you to 
throw an actual Bar Pattern on any TV Receiver Screen. Pattern 

will consist of 4 to 16 horizontal bars or 7 to 20 vertical bars. 
A Bar Generctor is acknowledged to provide the quickest and 
most efficient way of adjusting TV linearity controls. The Model 
TV-50 employs a recently improved Bar Generator circuit which 
assures stable never-shifting vertical and horizontal bers. 

CROSS HATCH GENERATOR: 

The Model TV-50 Genometer will project a cross-hatch pattern 
on any TV picture tube. The pattern will consist of non-shifting, 
horizontal and vertical lines interlaced to provide a stable cross- 
hatch effect. This service is used primarily for correct ion trap 
positioning and for adjustment of linearity. 

7 Signal Generators in One! 
R. F. Signal Generator for A.M. 

R. F. Signal Generator for F.M. 

Audio Frequency Generator 

Bar Generator 

Cross Hatch Generator 

Color Dot Pattern Generator 

Te ek Marker Generator 

SPECIFICATIONS: 

DOT PATTERN GENERATOR (For Color TV) 
Although you will be able to use most of your regular standard 

equipment for servicing Color TV, the one addition which is a 
“must” is a Dot Pattern Generator. The Dot Pattern projected 
on any color TV Receiver tube by the Model TV-50 will enable 
you to adjust for proper color convergence. When‘all controls and 

circuits are in proper alignment, the resulting pattern will consist 

of a sharp white dot pattern on a black background. One or more 

circuit or control deviations will result in a dot pattern out of 
convergence, with the blue, red and green dots in overlapping 

dot patterns. 

MARKER GENERATOR: 

The Model TV-50 includes all the most frequently needed marker 
points. Because of the ever-changing end ever-increasing number 

of such points required, we decided against using crystal holders 
We instead adjust each marker point against precise laboratory 

standards. The following markers are provided: 189 Ke., 262.5 Kc., 
456 Kce., 600 Ke., 1000 Ke., 1400 Kce., 1600 Kce., 2000 Ke., 2500 
Ke., 3579 Ke., 4.5 Mc., 5 Me., 10.7 Me. (3579 Ke. is the color 

burst frequency.) 

The Model TV-50 comes abso- $ 50 
lutely complete with shielded 
leads and operating instructions. 
Only HET 

SHIPPED ON APPROVAL 

Try it for 10 days before you buy. 

NO MONEY WITH ORDER — NO C_0. D. 
' 

if completely satisfied then send | MOSS ELECTRONIC DISTRIBUTING CO., INC. | 

| Dept. 0.117, 3849 Tenth Ave., New York 34, N.Y. | 
$11.50 and pay balonce at rate SOc Scaaksercdrosonebapovcccccceenecce 

| Please rush one Model TV-50. | agree to poy $11.50 | 
of $6.00 per month for 6 months. | within 10 days and to poy $6.00 per month thereofter. | 

lt is understood there will be no finance, interest or any Nolinterestor Finance | |."' p carmnyphn ti Aaa Spd + enced PENED so Se cascodescoescocecccesesoesoee | 

Charges Added! if not com- | due. Wt is further understood that should | foil to moke | 
. . payment when due, the full unpaid balance shall become . pletely satisfied return unit to famaditinhr tay ont pamabie Gah oc oncceduenahbe Bs 6 0 cso ocd sees 

us, no explanation necessary. 
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Superior’s new 
Model 670-A 

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 |.5/15/150 Ma. 0 to |.5/15 Amperes 

RESISTANCE: 0 to | 000/100,000 Ohms 0 to 10 Megohms 

CAPACITY: 00! to | Mid. | to 50 Mid. (Good-Bad scale for 
checking quality of electrolytic condensers) 

REACTANCE: 50 to 2,500 Ohms, 2,500 Ohms to 2.5 Megohms 

INDUCTANCE: .|5 to 7 Henries 7 to 7,000 Henries 

DECIBELS: —é4 te +18 +14 to +38 + to +58 

The Mode! 670-A comes 
housed in 4 rugged, 

cractle-finished stee! 
cabinet 

test leads and operat 

Built-in 
reduces 
meter through misuse. 

SUPER METER 
A COMBINATION VOLT-OHM MILLIAMMETER PLUS 

CAPACITY REACTANCE INDUCTANCE AND DECIBEL MEASUREMENTS 
ADDED FEATURE: 

ISOLATION TRANSFORMER 
possibility of burning out 

complete with 

ng instructions 
ai he NET 

Superior’s new 

Model TV-11 

% Tests all tubes including 4, 5, 6, 7, Octal, Lock 
in, Peanut, Bantam, Hearing Ald. Thyratron 
Miniatures, Sub-Miniatures, Novals, Sub-minars 

Proximity fuse types, etc 
Uses the new self-cleaning Lever Action Switches 

for individual element testing. Because ai! ele 
ments are numbered according fo pin-number 
in the RMA base numbering system, the user 
can instantly identify which element is under 

test. Tubes having tapped filaments and tubes 
with filaments terminating in more than one pin 

are truly tested with the Mode! TYV.!! as any of 

the pins may be placed in the neutral position 
when necessary 

% The Model TV-!| does not use any combination 
type sockets Instead individual sockets are 

used for each type of tube. Thus /f is impossible 

EXTRA SERVICE—The Mode! TV-i! may be 
used as an extremely sensitive Condenser 
Leakage Chacker. A relaxation type oscil 

SUPERIOR'S NEW MODEL TV-40 

> 

per minute 

A complete picture tube tester 
for little more than the price 

TUBE TESTER 
SPECIFICATIONS: 

to damage a tube by inserting if in the wrong 
socket 

* Free moving bullt-in roll chart provides com 
plete data for all tubes 

t% Newly designed Line Voltage Control compen 
sates for variation of any Line Voltage between 
105 Volts and 130 Volts 

&® NOISE TEST: Phono-jack on front pane! for plug 

ging in either phones or external amplifier ~ 

detect microphonic tubes of noise due to faulty 

elements and loose internal connections 

The medel TV.-1i operates 
on 
A.C Comes 
beautiful hand-rubbed oak 
cabinet complete with port 

able cover 

lator incorporated in this model will detect 

leakages even when the frequency is one 

© Tests a// magnetically deflected picture tubes from 7 

106.130 Volt 60 Cycles 
housed in & 

‘ATs 
C.R.T. TUBE TESTER 

Tests all magnetically deflected 
tubes ... in the set . out 
of the set in the carton!! 

SPECIFICATIONS: 
inch te 

by the well established emission method A 
ood-Bad"’ scale 

ii ee 

of a “make-shift" adapter!! 
Model TYV-40 t& sheclutely com 

Self-contained neliuding it 

it teets picture tub< 
my practical we ww « ctenti 

that t# by the use of 30 inch types 
trument wh nh i lee 

t the ever increasing © Tests for qualit 
* of pieture tubes read ngs on 

EASY TO USE: 
Simply insert line cord into any 110 

volt A.C. outlet, then attach tester 

socket to tube bese (ion trap need 

not be on tube). Throw switch up for 

quality test 

Mode! 
Tester 

read direct on 

Good-Bad scale. Throw switch down 

for all leakage tests. 
nered 
case. Only 

Tv-40 CAT 
comes 

complete—nothing else to 
buy. Housed in round cor- 

moided bakelite 

SHIPPED ON APPROVAL 

© Tests for inter-element shorts and leakages up to § megohms 
@ Tests for open elements. 

Tube 
ebsolutely 89 

NET “15 
NO MONEY WITH ORDER — NO C 0. D. 
Try any of ‘te dee [=== above 

instruments for 10 days be- 
fore you buy. If completely 
satisfied then send down 
peyment and pay balance 
as indicated on coupon. 
No Interest or Finance 
Charges Added! if not 
completely satisfied return 
unit to us, no explanation 

necessary. 

April, 1955 

pavasnallipissassen andibinbemananantasan ee eee eS ee 

| Moss ELECTRONIC DISTRIBUTING CO., INC. 

Dept. D-117 3849 Tenth Ave., New York 34, WN. Y. — 

| Please send me the units checked Il agree to pay ‘nh payment — 

within 10 days and to pay the monthiy balance as shown ht is 

| understood there will be no finance, interest or any her charges ddrese 

he provided I send my monthly payments when due. it further under 

od that should I fail to make payment when due, the full unpaid My 

| balance shal) become immediately due and payable 

J Model 670-A 
87 

Total Price $28.40 
| 40 within 

t 

Belance $3.50 
& months w 

eset rv i) 

$: * 
monthly fo 

Total Price $47 80 
lance 66 00 sa 

Lone Mate 

Mode! Tota} Byiee | 948 es 
Ne 84.00 | 

monthiy for 3 mone 
we ae a ae a ee ee ee ee eee eee eee ee ee ee ee eee CC I 
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EERE KKK 

PLATT Specials 
CHECK THESE SENSATIONAL 
VALUES NOW—YOU'LL FIND 
YOUR BEST BUYS HERE! 

BUY-OF-THE-MONTH!! 

SAVE! SCR-522 RECEIVERS 
leee opciliater assembly, frequency shifter and tubes 

Contains Coils, Transformers, Resistors, Condensers 
ond other valuable parts 5 
A Senestional Buy dl 

SCR-522 TRANSMITTER 
fees freq. shifter & tubes, but contains meet ali 
other component parte-cuch as transformers, re ays, 

+ feeletere and other valuable $5 95 
. Order Yours How 

SCR-274N COMMAND 

AND ARC-5 EQUIPMENT 

New. A Terrific Buy! ~ 9 $5.95 

HC-.456 Modulator, Brand New 

. 
¥ 
* 
. 
. 
* 
* 
- 
* 
* 
* 
* 

o 
* 

* 
. 
o 
* 
* 
* 
* 

* 
* 
* 
. 
* 
* 
* 
¥ 
¥ 
7 
* 
* 
o 
* 

p * 
set oe 

yours now at this saving! $3. 29 * 

* 
7 
7 
7 
* 
a 

7 
* 
* 
. 
* 
+ 
* 
* 
* 
* 
* 

. 

* 
. 

* 
® 
7 
. 
- 
* 
* 
* 
* 
7 
* 
* 
* 
* 
* 
* 
* 
* 
* 
o 

parts 

RC.456 Receiver——6 to 9 MC, 

MOBILE DYNAMOTORS 
Pioneer YR « 2. input 45 a volte @ 22 snmp 

put 400 vo iu sisos 
comed Type oe 20, input 5.6 volts e & 

yut 400 volte @ 900 mill (less endbe Nis “ots s 
eomare Type SP-A7. input 5.6 volte pape 

output 400 volte @ 75 mill "With 2 ghee ‘ 

output 400 volte @ 175 mill. With endhell« 
Lees endbells 41.06 

These motors are in excelient used condition 

CONTROL BOXES 
C-4/ARNT Control How for sutematic direction 

finders, excellent vaed $20 00 

@N-26Y Control Box for manual direction finders 
hew 6 

@N-28C Control Bow tor manual direction Or 
new $. 

80-602 Control Box for the 6CRH-522, new 350 
used 200 

HEADSETS 
18-29 high impedence BRAND 
NEW with ear pede 

HS-939 low tmpedance. BRAND NEW 

with ear pede, cord and PLGA 

$466 

SESS SESS ESSE SSS SSS SE SESS SESS SEES ESSE ESSE SESE SESS SESE SEES EEE ESS 
Fcp-soTa Cords, 6 tt as . ie 

* BC-221 FREQUENCY waren 
- ax Velue! QUANTITY 18 LIMITED 
*.«0 fret come, fret served They 
were just like new, with original call- 

vation charts Renge 125-20,000 

ith oryetal cheek points in all 

Complete with 

end tubes $139.50 

dard with AC power sup 
ply Sise so 

MODULATED TYPE S178 50 

& MODULATED TYPR with AC To sive so* 

imited quantity of BRAND New "Lond i htkb * 
. REQ $210 004 

¥ Meters are factor treated, checked »® 
& for frequency slignment and GUARANTEED 

a 

Teigete es | TELEGRAPH KEYS * 
Army sur * 

plus eo 

pletely recon * 
ditioned end > * 
eleetricaliy 

: tested, using * * 
Vi . he * 

Soly of Inte . 7 

| eonnec * 

SIAN ZEEE | 287 & 9% 
Ys Like new 1 oo* 

Ce 

~ $4995 345 2.90% 

WE CARRY A LARGE PARTS INVENTORY 
FOR THE FOLLOWING EOUIS MENT: 

SCR 604 Bc 3486 @c.375 

Let us know your needs, We will quote you 
promptly. 

MINIMUM ORDER $2.00 
Pomme delivery—eond @ 

1? sending full rem 

-eeeeee eee 
a 2 — 

©.0.0. ehaerees. All 
W warehouse, (6.¥.C. residents add sales tax.) 

7 
* 

*PLATT ELECTRONICS CORP. 
* Dept. A, 125 West (7th St., M. ¥. 11, MY. 

PHONE: CHelsea 2-1100 
EEE EERE EEE ERE EEE 
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HAMILTON WINS 
1954 EDISON AWARD 

Navy veteran of both 

II and Korea has been 

named winner of the Third Annual 

Edison Radio Amateur Award, spon- 

sored by the Tube Department of Gen- 

eral Electric Company 

A 35-year-old 

World War 

Ben Hamilton, a teacher of indus- 

trial electronics at the San Diego City 

Junior College and Voc ational School, 

devoted an average of 20 hours a week 

last year to setting up a system of civil 

defense radio communications net- 

works for San Diego County, Califor- 

nia. He thus provided his 750,000 
neighbors with an active 200-man civil 

defense radio system that has been ad- 

judged one of the best in the entire 

country. 

Hamilton organized the amateurs, 

integrated them into the over-all CD 

group, and supervised technical com- 

Directing radio communications for civil 
detense in San Diego County was the out- 
standing public service that brought Ham- 

ilton his award. His unselfish sacrifice 
of his spare time provided his 750,000 
neighbors with a top-notch radio system. 

Another facet of Hamilton's service includ- 
ed training classes of CD workers in the 
Morse Code. Here he gives Jackie Fouchee 
tips on sending civil defense messages. 

G-E’s Third Annual Award 

goes to 35-year old Navy 

vet from Lo Mesa, Calif. 

x ww 

CD Chief Val Peterson congratulates 
Benjamin S. Hamilton who receives the 
1954 Edison Radio Amateur Award from 
J]. M. Lang. electronic tube depart- 
ment manager of General Electric Co. 

munications surveys to see 

of equipment would 

needs. 

In addition, he trains the personnel 

to man the equipment by holding 

classes ‘from 7 to 9 p.m. each Tuesday 
and Thursday at the San Diego Coun- 

ty CD headquarters. 

In recognition of his unselfish contri- 

bution to his community, Mr. Hamil- 

ton was presented with a cup and an 

engraved watch at a dinner ceremony 

held recently in Washington, D. C. 

Federal Civii Defense Administrator 

Val Peterson was the principal speaker 
at the banquet. He sent a special mes- 
sage to the nation’s 120,000 licensed 

radio amateurs which was transmitted 

from the banquet table by Mr. Hamil- 

ton via MARS stations K4USA and 

K4AF in the Pentagon vw 

what type 

best serve their 
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the OMe line 

that has everything 

c:-D-R ROT 
a model for 

every need 

Pouerpel beyond. any Ne 

mode! TR-12 

featuring the 

SHARPEST TUNING 

AUTOMATIC ROTOR 

model AR-2 

model AR-1 

AR 

Here is the one COMPLETE line of 

rotors...everything you need because 

there is a COR rotor for every need! 

model TR-2 model TR-4 SIX skillfully engineered models...ALL 

.. the heavy-duty rotor the heavy-duty rotor FIELD TESTED AND PROVEN by 

with plastic cabinet feo- complete with handsome, 

turing "Compass Conteat” now, medere esttnst with thousands and thousands of satisfied 
illuminated perfect pot METER control dial, uses 4 

torn dial, wees 6 wire cable. wire cathe. users from coast to coast. 

H Ao Lold, to millions every week on TV stations across the nation. 

CORNELL-DUBILIER THe RADIART conp. 
SOUTH PLAINFIELD, N.S. CLEVELAND 13, ONnIO 
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It’s New! It’s Terrific! 

rue OP 
FISHER 
FM TUNER *x20 

World's Best by LAB Standards 

OR almost two decades we have been producing audio equipment 
FE of outstanding quality for the connoisseur and professional 
user. In the cavalcade of FISHER products, some have proved to 
be years ahead of the industry. THE FISHER FM-80 is just such 
a product. Equipped with TWO meters, it will outperform any 
existing FM Tuner regardless of price! The FM-80 combines ex- 
treme sensitivity, flexibility and micro-accurate tuning. Despite its 
full complement of tubes and components, the FM-80 features an 

unusually compact chassis of fine design Only $1 39.50 

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. @ Pull limiting even on signals as weak 

as one microvolt, @ Dual antenna inputs: 72 ohms and 400 ohms bal- 

anced (exclusive!) @ Sensitivity: 144 microvoles for 20 db of quieting on 

72.chm input; 3 microvolts for 20 db of quieting on 400-ohm input. 

@ Chassis completely shielded and shock-mounted, including tuning con- 

deaser, to eliminate microphonics, and noise from otherwise accumulated 

dust. @ Three controls —— Variable APC/Line-Switch, Sensitivity, and 

Station Selector PLUS an exclusive Output Level Control. © Two bridged 

outputs. Low-impedance, cathode-follower type, permitting output leads 

up to 200 feet, @ 11 tubes. @ Dipole antenna suppiied. Beautiful, 

brushed-brass front panel, @ Self-powered. @ wericnT: 15 pounds. 
@ size: 12%” wide, 4” high, 844" deep including control knobs. 

Price 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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WHAT'S NEW 

IN RADIO 
The preducts 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. 

GEIGER COUNTER 

The Radiac Company, Inc., 489 Fifth 

Avenue, New York 17, N. Y. is now 

offering a new Geiger counter specifi- 

cally designed for uranium and thorium 

prospecting, the Model GC 235 “Pro- 
spectometer.” 

The new unit features a watertight 

directional probe containing a highly 

sensitive thin-walled Geiger tube. The 

probe, which has a shield for beta- 

gamma discrimination, is connected 

to a five-foot cable to permit the easy 

investigation of holes, crevices, and 

other likely hot spots 

The watertight case of the unit is of 

drawn aluminum with -ounded cor 

ners. Its tropicalized circuit assures 

maximum efficiency in all types of 

weather or climate. The design fea- 

tures a patented printed circuit and a 

stable electronic supply which operates 

off inexpensive, low-voltage batteries 

EAVE MOUNTS 

Kenwood Engineering Co., Inc., 

Kenilworth, N. J. has introduced its 

line of eave mounts to the TV servic- 

ing industry. 

This mount is easily secured to the 
hanging rafter or fascia board of the 

apex of the eave, clearing attic louvres 

and wincows without loss of mast 

height. Only four lag screws are re- 

quired for installation U-bolt slots 

in the long lower member permit 

vertical alignment of the mast after 

the mount has been secured to the 

eave. A reinforcing step in the lower 

member foots the mast for easy orien- 

tation of the antenna. Offset feet on 

both the upper and lower brackets 

provides clearance for trim moldings 

and shingles. 
The entire line will take masts up to 
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1's” in diameter and is made of 

heavy gauge, hop-dipped galvanized 

steel A data sheet on these units 

is available from the company on re- 

quest. 

POWER RESISTORS 

International Resistance Company, 

401 North Broad Street, Philadelphia 

8, Pa. is now offering two specially-de- 

signed “Resist-O-Cards” introducing 

its two new 7 watt and 10 watt wire- 

wound power resistors 

Assortment #19 contains 20 selected 

popular values of Type PW7, includ- 

ing the frequently requested values of 

3300 and 3900 ohms. Assortment #20 

contains 20 selected values of Type 

PW10 including 3300, 3900, and 6000 

ohm values. The resistors themselves 

are of a unique rectangular shape with 

the wirewound elements fully enclosed 

and sealed in ceramic. Sturdy axial 

leads are provided for easier handling 

and installation 

TV TEST INSTRUMENTS 
Winston Electronics, Inc., 4312 Main 

Street, Philadelphia 27, Pa. has added 

two new items to its line of test equip- 

ment. 

The first is the Model 810 flyback- 

yoke tester which provides “good-bad” 

tests by means of a special oscillating 

neon indicator driven by a d.c. ampli- 

fier which is said to make the indica- 
tor more sensitive than a meter 

Separate calibrated positions are pro- 

vided for continuity and shorted turn 

tests on iron core and air core trans- 

formers as well as yokes 
The second item is the Model 820 

dynamic sweep circuit analyzer for 
both color and monochrome. It pro- 

vides 60-cycle vertical saw-tooth, 15- 

ke. horizontal saw-tooth, and deflec- 

tion transformer driver for both ver- 

tical and horizontal sweep circuit trou- 

bleshooting by speedy signal substitu- 

tion. 

Full technical details on either or 

both of these instruments are avail- 

able from the company on request 

“UNATEST 51" 

Baumbach Eng’r. & Research Co 

10147 Halbrent Ave., San Fernando 

California is now offering a new, low- 

priced radio and television tube tester 

which is simple to operate and requires 

no special training to master 

The tester will handle over 350 tube 
types. It is constructed with a heavy- 

April, 1955 

MODEL 70-RT 

FISHER 
Profess tonal 

FM-AM TUNERS 
HE truest index to the quality of FISHER Tuners is the roster 

Tor its exacting users. Among our professional patrons are 
Eastern FM stations who specifically chose THE FISHER, after 

competitive trials, on remote pickups for rebroadcast to their own 
communities. Reception of FM stations over 150 miles distant, 

terrain permitting, is a regular occurrence if you own a FISHER 

MODEL 70-RT 
@ Features extreme sensitivity (1.5 mv for 
20 db of quieting); works where others fail. 
Armstrong system, adjustable APC 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 | volt output. Hum 
level; better than 90 db below 2 vole out 
put on radio, better than 62 db below output 
with 10 mv input on phono. Two inpus 
Two cathode follower outpuss. Self- powered. 
Exceptional phono preampliher with enough 
gain for even lowest-leve! magnetic pickup 
Full, phono equalization facilities. 15 tubes. 

Six controls, including Bass, Treble, Volume, 
Channel/ Phono-Equalization, Tuning and 
Loudness Balance. Beautiful Control Panel. 
size: 14%" wide, 842" high, 914” deep 

MODEL 50-R 
@ Identical to the 70-RT but designed for 
use with an external preampliher-equalizer, 

such as the FISHER Series 50-4 

MODEL 50-R 

‘ LONG ISLAND CITY 1, N.Y. 

World's 
Finest 
BY LAB 

STANDARDS 

~~ 

MASTERPIECE OF TUNER DESIGN 

le 

MODEL 70-RT 

$18450 
MODEL 50-R 

$164.50 
PRICES GLIGHTLY HiGHen 

Weer OF THe ROCKIES 

Write f Full Details 

FISHER RADIO CORP. 
21-23 44th DRIVE 
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Pine ‘Mbecassordos 

FOR THE FULLEST ENJOYMENT 

OF YOUR HOME MUSIC SYSTEM 

FISHER 
1 ACCESSORIES 

MIXER-FADER - Model 50-M 
NEW! Electronic mixing or fading of any two signal 
sources (such as microphone, phono, radio, etc.) No 
insertion loss. Extremely iow hum and noise level. High 
impedance input; cathode follower output. 12AX7 tube 
Self-powered. Beautiful plastic cabinet. On/y $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 

PREAMPLIFIER-EQUALIZER - 50-PR-C 
WITH VOLUME CONTROL 

50-PR-C. This unit is identical @ the 50-PR but is 
equipped with a volume control to eliminate the need 
for a separate audio control chassis. It can be connected 
directly to a basic power amplifier and is perfect for a 
high quality phonograph at the lowest possible cost. 

$23.95 

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 m‘nimum \oss of tonal range 
Independent switches for high and low frequency cut-off 
Use with any tuner, amplifier, et $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 20,000 
cycles. The best unit of its type available. $12.57 

WHOM CAN YOU BELIEVE? 
& There is no policing system in the high fidelity industry with the power to 
prevent exaggerated and, in some cases, deliberately misleading claims. Laboratory 
measured performance of some competitive tuners and conoiilere being offered 
currently indicate advertised claims that are as much as seven times the actua/ per- 
formance. As for our own advertisements, we cram them as full of specifications 
as space permits—specifications you can trast. If you seek the finest, insist on side- 

-side comparative tests én your own bome. YOU be the judge 

WRITE TODAY FOR COMPLETE SPECIFICATIONS 

FISHER RADIO CORP, + 21-23 44th DRIVE - L. I, CITY 1, N. Y. 

gauge metal chassis and a mahogany 

case, giving eye appeal and rugged 

life. It comes complete with instruc- 

tions and a list of tubes that can be 

handled by the unit 

Full details on the “Unatest 51” are 
available from the company on request 

MULTI-SIGNAL TRACER 

Electronic Instrument Co., Inc., 84 

Withers Street, Brooklyn 11, N. Y. is 

now offering a deluxe multi-signal 

tracer which provides facilities for r-f 

i.f., and audio signal tracing and trou- 

bleshooting in AM, FM and TV sets 

Available in both kit and factory- 

wired form, the new Hico Model 147 
has separate high-gain r.f. and low- 

gain audio input channels. In addition 

to the built-in 5” test speaker, a mazic 

eye monitors both channels, for easier 

estimation of signal strength and gain- 

per-stage. 

The unit comes complete with 

shielded r.f. demodulator probe and 

audio probe. For complete data on this 

instrument and other units in the 

company’s line, write the firm direct 

CIRCUIT CHECKER 

Tele-Diagnosis Co., 155 W. 72nd 

Street, New York, N. Y., is now offer- 

ing its Model 143 “Trouble-Shooter” 

which has been designed to permit con- 

tinuity, resistance, and voltage checks 

to be made at the pins of tubes in 

radio or TV sets when there is no di- 

rect access to the bottom of the tube 

sockets 

The tests can be made without re- 
moving the set from the cabinet. Cir- 

cuit tracing is simplified in all cases 
where it is inconvenient to reach tube 

pins. Adapters plug into the sockets of 

the circuit under test and the tubes 

are plugged into the top of the adapt- 

ers. A cable connects each adapter to 

the instrument. Two tubes may 

checked simultaneously. 

The instrument is available in two 

models, the #143 and the deluxe 

#160. Data sheets on either or both 

of these units are ave‘lable on request. 

be 

“SILENT LISTENER” 

Fenton Company, 15 Moore Street 

New York 4, New York has developed 

a “silent listener” earpiece attachment 

especially for people who like to watch 

late shows or listen to the radio with- 

out disturbing others in the room. 

Known as the “Adaphone,” a 5-ohm 
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load takes the place of the voice coil 
when the loudspeaker is switched off, 

thus providing a “hearing aid” for the 

hard-of-hearing listener without pick- 

ing up and amplifying background 

noises, also as a “silent listener’ for 

the night owls 

The unit is provided with a 15-foot 
extension cord for comfortable place- 

ment away from the TV set. An addi- 

tional earpiece set for simultaneous 

listening by two persons or an ear- 

phone embedded in a 12” x9" x2%” 

foam rubber pillow for listening while 

in bed, are also available at extra cost. 

HEARING-AID TRANSISTORS 

CBS-Hytron’s Lowell, Mass. plant is 

now in production on a new transistor 

which has been designed especially for 

hearing-aid applications. 

The new line, designated as the HA- 

1, HA-2, HA-3, HA-8, HA-9, and HA-10, 

is of the p-n-p junction type. They are 

hermetically sealed, contamina- 

tion-proof, light-proof, and humidity- 

proof. The 8 9, and 10 units are 

miniaturized versions of the 1, 2, and 3 

types, or .250” long as against .330” 

long for the latter type. 

A data sheet giving full mechanical 

and electrical specifications on these 

new transistors is available from the 

company on request. Write the firm's 

Commercial Engineering Department 

at Danvers, Mass 

are 

REMOTE TUNER 

The Microtone Company, 5740 Way- 

zata Boulevard, Minneapolis 16, Minn. 

has developed a remote-controiled, au- 

tomatic channel selector drive unit 

which permits the user to dial eithe 

u.h.f. or v.h.f. channels and to control 

the fine tuning remotely 

The heart of the uni 
bag’ mounted dial and 

is the “bean 

fine tuning 

- 

lever switch which will operate at dis- 

tances up to 30 feet. The manual con- 

trol at the television receiver is not 

affected. A small bracket switch be- 

the dial and a control knob 

mounts in the cabinet and permits the 

user to perform all functions necessary 

to tune the set with a fingertip touch 

The device uses a remote cable 

which measures 4” in diameter. The 

unit itself is readily adaptable to any 

tween 

make of tuner whether turret or 

switch wafer type. 

“WHIP FLEXOR" 

The Vaaro Division of Davis Elec- 

tronics, Box 1247, Burbank, California 

has developed a new “Whip Flexor” 

142) (Continued on page 
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SWEEPING THE COUNTRY 

Se. 
50-Watt Amplifier - Model 50-AZ 
100 watts peak! World's finest all-triode 
amplifier niform within | db, 5 t 
100,000 cycles. Less than 1% distortion 
at 50 watts. Hum and noise 96 db below 
full output. Oversize, quality eae CK 
and finest workmanship. 159.50 

Master Audio Control « *z'c 
“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 independent input level controls, 
two cathode follower outputs 

Chassis, $89.50 + With cabinet, $97.50 

WRITE TODAY FOR COMPLETE SPECIFICATIONS 

FISHER RADIO CORP. - 21-23 44th DRIVE « L. I. CITY 1, N. Y. 

The Greatest Advance 
IN AMPLIFIER DESIGN 
IN TWENTY YEARS! 

FISHER 
Z-MATIC... 

T the recent Audio Fairs in New York, Chicago, Boston and Los 
Angeles, by far the greatest crowds were to be found listening 

to demonstrations of FISHER Z-Matic, one of the outstanding 

technological advances in amplifier design in twenty years. Regard- 
less of the speaker system, be it a modest 8” unit or a giant assem- 
bly, 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-procucing mis- 
match that has prevented the complete union of speaker and ampli 
fier ever since the advens of electronic sound reproduction. Z-Mati 
is now built into all FISHER amplifiers, at no increase in cost, 

What Z-Matic Does 
@ Multipties the efficiency and effective audible 
range of amy 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 encio 
sures and automatically corrects inherent det 
ciencies in speaker or speaker housing 

@ 7-Matic must wot be confused with tone, 

equalization, loudness balance or damping fac 
tor controls, It is an entirely new development 
@ Only FISHER amplifiers have Z-Matic 

A Word to Our Patrons 
Your FISHER 50-A or 70-A amplifier can be 
readily equipped with 7-Matic. A complete kit 
of parts and easy-to-follow instructions are 
available at a cos of only $2.50 w cover 

handling. Give serial number and model. 

a 

25-Watt Amplifier - Model 70-AZ | 
50-watts peak! More clean watts per doller 
Less than 14% distortion at 25 watts (0.05% 
at 10 watts.) Response within 0.1 db, 20 
20,000 cycles: | dh, 10 two 50,000 cycles. Hum 

and noise virtually non-measurable! $99.50 

e+ Slightly # + West of the ® 



McGEE’S OUTSTANDING VALUES FOR APRIL 
ee ee “25 WATT Hi-Fi SPEAKER SYSTEM $24.55 ~ 

MINIATURE BROADCASTING AND MAHOGANY SPEAKER CABINET $79.95 
/™ STATION FOR THE HOME 2-12” Wooters 

NEW 1955 MODEL WITH 2-5" Tweeters 
CRYSTAL MIKE $9.95 Power Supply 

Rogravs. ‘tan be "racsiveg on any broadcast radia ny a ton for pore Ls "% a and L-¢ Cross- 

* on =: input jacks for crystal mine ord player over Network 

$24.95 

Complete with 12K8 and Fut tubes and inetruetions. Operates on 110 veits. AC Simple 
te operate; one contre! fades from mimroephene to recor Frequency can be edjusted se 

WITH CABINET 

$7995 

itertere with iocal radio stations Miniature broadcasting station, complete 

“HI-FI SPEAKER SYSTEM $24.95" 

mike and imetructions, Ship. wt. 4 ibe. Met price $9.96. 

watt, High-F idetity Syaemie Speaker System, complete with 2000 cycie genuine 
+o 

6” SESSIONS CLOCK-TIMER 
With Plastic Cabinet $3.95 

6° Sessions Clock Timer in plastic case 7° =« O%—" tall, 3” deen 
for # kitehen clock radio. Lower part of case wae used as 

ehastis a er gocee hee @ weable space of 
h 

weye thie attractive clock San’: €ebinet could be wees, as mount 
1g @ emeall bell below clock and timer 

on = - a sre 
on peoneanece ef ry, Gre or 
Yellow. © moe 7-63, Sessions Circk- Timer with. “suse of yA 

ester che a Lal 

we. Soto price onty the tweeters and « 
t he cross-over netw syste is simple to connect to 

8 ohm eutput of your high fidelity audio ampiifinr or radio. No. SP jatasct RC-600 REGENCY UHF CONVERTER $16.95 Eiselity Oynamic Rovaner System. Ship. wt. AS ibe. Sale price, S24 
125, High Fidelity Dynamic Speaker System, as described ws s 

UNF converter SCOOP! Brand new BC-600, Regency UNF con- te S000, = cross-over network and with @ separate attenuator control. * gore 
verters Specs! sale price onty $16.96 Regular deaters net 

Godel BC-460. Ship. wi. @ ins. ‘Special cate price only $16'88. SPEAKER SYSTEM INSTALLED IN CABINET $79. 95 
High So nak desir system inetatio?d in mahogany eole speaker cabinet 

° 
43 

cost over | to 

y soamer system contained in « peautiter hand rubbed eS 

RMS VHF TV BOOSTER $495 | 2°" We have added nated safle. onl tar the 4 speaker system 
Bahogesy color plastic grill cloth that is acoustically correct for this a Be 
The baffle 

high, 31° wide and 

portion of this gastace contains 0.4 © U goes ame Vy Y goceter i 9 yee wen oy _vertant made into @ top quality bass reflex batfie with the Seton a ata \ otal aaablans oad fo pg Bi pr nosy» — fu “ shel Sotow Speakers i¢ 27° wide and has 
ee lor ine son of @ hig the her oretoe on 810 volt, tien of the cabinet le cot tor won ‘ tity er and preament e 

RMS TV boos be ’ : Seceker syst 
6-TUBE, 2-BAND RADIO KIT $14.95 gest to the colaet of Gans radio tr onthe ane the teteen? High’ Olecitey 

Sosanes Sieee instaiiogd in mahogany console cabinet. Shipping wt. 106 ibs., Sale 
‘ 

6-18 MC 550-1650 KC less cross-over network, instatied yg 4 eee oe 

3 NEW 1955 8” HIGH FIDELITY 
SPEAKER SYSTEMS 

IMPERIAL I $19.95 
CONTAINS HEAVY DUTY 8” AND 5” 

ALNICO V PM SPEAKERS 
RESPONSE 25 TO 14,000 CPS 

- 

5 amplified player kit, 

Fag a IMPERIAL Ii con tMPERIAL Ht 
’ gowe ana « ‘sous tubes Noovy ¢ e «® Rey aker, pickup, Contains *. 68 of o> 95 ford and 4401 University 

or ond ‘mater’ in the sabinet. Gniy e'tew mine | [rot O"S. © Ontere Bow 4 Tweeter us 
po RX yy petal pekyb wiih" t lp-gvers’® nocd needle carts age. New 3 —— mar Wian FIDELITY SPEAKER SvSTEMS © 

at tee then t cost of the parts. Shipping weight 16 ash ene Here are three outstanding vaives in high fideli speaker 

ified in the leatherette covered cal . Spee wit " 

“aoe cmp mayer "i, 3% closed beck cover The @ rence in toe i¢ due to the diflerent 

secede amplified ere o.96. epeakers ad im each model. Cabinet dimensions are 10° « 10° « 24” tong. Use 

50-WATT BOOSTER AMPLIFIER Bog anemia pant’ i gig Rah nly Tae, Gann gt 
560-WATT 

make middie vange and high frequency 

BOOSTER AMP. $3995 
2-Mike Pre- $12.95 Extra. Not a 

Kit, but a Manufactured Amp. 

net om and « 6” PM speaker 
9 

wd and « &” Oxford PM speaker 
s 

x da PM speaker and University Mode! 
response, 20 to 15,000 cps. Net price 

ts. 

one tow tevel in 

$0 ait rd sudo, Amplifier has @ 6 ib, potted case bh 22 WATT HI-FIDELITY 

Ma Tt ana 8046, Yoo veritable tone AMPLIFIER KIT 129° 
e288" "Fa'Gk” 2" od imout gre: | COMPLETE WITH TUBES 
a fe e. Ee 8 Tubes—Push-Pull Output 

- = ALL TRIODE CIRCUIT 
10” PM SPEAKER AND LEATHERETTE BAFFLE 22 watt. & tube oie Fidelity mie kit with push-pull outowt tu A complete 

wit of parte to by es"s fine quality amplifier. tInciudes 
or a mae) output tubes All triede cirewit 

with’ ay Sy i yo ay art. \ a ~~ BOTH FOR — so mer, erystal or variable reluctance phone 
for ently © te finest lock Output transformer matches 8 ohm voice Y construction tity 

speakers shown on thie page 
with rounded corm quatity covering and nS ey $ 49 2 + pot A joy 
cloth. Stock 10° speaker and be 

eepo e ad 

3 oa \~ Uy quality 12 it battle ‘ : . 22 watt, @ tube ali triede 
speaker with ity "we » only amoptitie . . oes, diagram and i etructions. Medel 7KS, SF ad late, a tor bib 00. 2 for $10.00 ' wh, Bb ibe. Net price, $25.08, 

New 2 tube Sari -Tarzian No. TY-3A, 12 
channel TV tuner, 21-25 me. Popular in 
many Makes. Also, ideal for general +e- 

placement use Hes 6/6 and 68C5 tubes. 

VUseed in CBS, Arvin, 

FAMOUS STANDARD COIL CASCODE TUNERS 
eis lta heeca ‘aan’ orvseeh fetes" ~” we or w ° 
housands of wW Ae" ate this famous tuner, SALE PRICE 
upes 82 channels (2 thru £3). For 1k me 

1.F. ebreust hie tuner will give 2 te & better 
Jota are than the ponlese type $ 
eervieemen replace ry 

cascode model. Ave or 
4ie” shalt ten Rte m .. mendo i 
makes our low 

tenet “egies Tv. 5 

e 
ge ee ior Mas <_< sa 2 FOR $25.00 

for general replacement use. A good rep! ace- 

ment for one tube tuners. 34—” shaft. Mo. 
TV-3A, Gale price, $4.95 Takes SCK-2 
knob set described at left. 

- ‘ 
intercar- a = v-S3736, kes-Tarz na it with 2-GAGS and 6C4 tubes. 3° 

"sen? and 616 tubes, 34a", 40a" or 6” shaft, Sale price, thant Ure J in nie Min 700 my ‘Sele price, 87 3 
nh 1 n 4, GBHG and GAGS tubes. Use 

tendard Coil pancode 12 channel tuner with 13th position a 4 wih pM MD. Sorte. Ay - Be} ee = i one's Sale price, 
yes bees at une Super. Sse 3s. With tubes 6807 anc 6/6. Used $7.9 Famous RCA 301 1, 13 channe! tuner with 3-6/6 *¢ s. Grand sew as used 
og Lal in, ete, $i2 wn A 630 Mo. RCA-13P, Sale price, $7 

mel erinted circuit tuner used in Mallicrafters with 626 and 

STANDARD Col PENTODE TV TUNERS $9.95 | ene Mare Sere PE cone, ence os oie tee. 8° ten 
weed ty Cuwewes oeee, © . 2: price only $4.95. 

’ resietor wr # 

TUNERS FOR EXPERIMENTERS, BUILDERS $7.75 
Bargai mers, toes tubes for the builders and experimenters. ideal fe. | wild- 

strength meter, ote. Type 4 Sarkese-Tartian, has serew river slot “ne Sune 

tes = ¥- Coll tuners. Set No. SCK-2 for fine yn and channel 13%, 3 tube RCA 20181, removed from sets may need repair. $2.95 jess tubes, 
© Gent. 3 Snot. A eh. tuner, Removed | rom sets, 32 2s ete f tubes. 

—— —_— — — 
ea. matohie ne volume ats contract fate. § bithor by eet only © a a pew. 38 oii x 2 aid 
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_ |CUSTOM RADIO CHASSIS -CHANGERS -HI-Fi SPEAKERS 
17" TO 21” TELEVISION CABINETS—LESS THAN FACTORY COST! 

SPECIAL PURCHASE SALE! 

CROSLEY 

FM-AM TUNER 

gar 319% =... en 
te have & complete home music system " 

Tuner has input for crystal phone pickun if ene of the 
ow ieee 's purchased 

“HI-FI FM-AM TUNER 
AND 10 WATT 
P.P. 6V6 AMPLIFIER som ron 

hd 

9 TUBES-PLUS 
2 RECTIFIERS 
PHONO INPUT 

oo eu os >.) 
own 

tuner with 10 

were 
Ampiifier 

REAR VIEW circuit with AVC ane 5 . 
id eotor eseuteheon and ma 

} seperate FM antenna 
Mode! 362-2. 6 tube Crosiey FM-AM tuner. Receives breadeast, S50 te 1600 ke and mM hn 
88 to 108 me Vees lcop antenna for broadcast eutern nn. 
for © ntenna Complete with tubes: 36846 

«= to be picke vp trom your t audio ameptr 
and 125 to 180 volts at 20 mils “8"' voltage 

jong, Sie” High. Has itluminated slide 
4 position ewitch on front of chassis selects ™ um. T 

One-half of the 678 ic weed as 
= h cont Audio 

" t 
selling ter 

with aft tutes 
only $49 65. Cv vt 

speake $20 00 
sewed saute 

e 
instructions and siagrem Ship. wt 

' ° 
uner-am 

@ pre-amplifier a 
«= fed imte yo are new Crosiey FMAM 
tuners that Mode! 362-2, shipping weight 

with eryoul fip-ever eartr ieee, $42 068 « 

cost t ¥y 

o ite gare price $19.90 Compiete with escutcheon, knobs, diagram, instructions and 
parts jist 

J McGee's Famous 
Gres ey 362-2VC, FM-AM tuner, same as but with Sote'y, alee Noimahe a compictely elt B.cowsred Waly htt tones Eelnclnn cnt 5K’ 12 AND 15 INCH COAXIAL P.M. 

SPEAKERS 9-TUBE HI-FIDELITY “ion £9395 
1 Yate Ante $BQOS- ac 3 

when 
changer 

RECEIVES BROADCAST _550 ve 1650 K.C. Mode! CU-14¥ Mode! P15-CR 
Jackson 
amoplitter ~ a - _ = Mode! Cu-14y¥ high fidelity coaxial be epearer Response 

ope. Full 68 o wainie VY magnet in i 2° weote pecial 
On we wi 

ehm output ben mtuse th 
e 2 he Guality spew 

0 

6V6 cutput Frequency 
inputs for crystal 

“up and cry 
a ase boost and treble 

prhene sewiteh on frent of ” 
ansformer matches 3.2 or & chm spe Heavy duty 150 mi! power 

Hiuminated slide rule dial with etehed @ n 
stage and Receives broadcast SSO to 16 

- A @aue 

price 
high Hdelity 

and up te 17.500 ops Full 21ty of 

output 
v anstormer 

eepense down to 20 ope 
Sere 

etwor Only ¢ 
regular $62.50 

included 
ite. Sale orice, $39.06 

, beth for $46.96 
. beth for $60.65 

11-TUBE FM-AM HALLICRAFTERS 

tsa, 552, $695 
* HIGH FIDELITY nen 
* AUTOMATIC FREQUENCY CONTROL 

HIGH FIDELITY SPEAKERS 

8” BLUE STREAK .........$ 6.95 

12° JENSEN P-12P.......... $15.95 

15” WOOFER oni $18.95 
Mode! #F-81. & Bive Street High Piaeidy, s wide range speaker This ene speaker 

Mea excotiont ¢ por both tow frequencies 

Mode! AMGA with our 

od tpeekhers 

& ohm vome 
low volume tevets S watts continuous 

ii tube FAM super- a 35 te 12,500 
het custom a 7ie” « 1245 x bd erty 
deep Complete with tubes, knobs, escuteheon, ete mv o wt 

instructions. Receives broadcast 540 odel P-L2P, 12 Ul 
APC holds Aino ¥ magnet 

cone. Will take 
range speaker for Frequency ¢ 

i2e © Shie 
° Fidelity low frequency wooter speaker 

. @ana 6 A wooter for a high fidelity epee system. Use &@ cross-over network fer 
 y fnew « ~ pee SS ee 2 — Hee Z2itg of Ainice V magnet wie its ~ onm ve ee eo 

‘ one ue 

570A Mallicratter 22 Is. « Takes 18 watts with peaks up to 
STA Hallicrafter with our CU-14¥ 12 8 . a. 
S-78A Hallicrafter with our P1IS-CR 15 

GARRARD—COLLARO—WEBCOR 

one 
t Mode 

Tes. wsale price $is.o5 Streak’ wooter speaker, Ship. wt., 12 

¢ 

3-SPEED RECORD CHANGERS i 
$65.00 LIST COLLARO 3/532 $38.95 

are top values in _—,% ver-te-date 3 spe 
record chan be? 
automatic J with 
Sua" « 12 Tie wt 

5.00 list Collare mode! 3 532. 3 + es automatic record changer 
ter 10 and 12° records of sam enstant speed 4 

and weignted turntable with meided rubber pallet. mpensating 
2 

LP and std. records Piug-in head will het 
f ‘4 ne we Kas wd, 2@ ital m 

ertone ' x . lone eavartame "Rem opin Was 5.3 ee ETS RT-21MA $49.05 DRT-21M $59.95 $29.95 $24.95 
changer a) Geiden Treasure ar 52 cartridge, ” RC-8O Garrard ‘'Triumph,”’ 3 speed automatic changer 15%" deep and 21” Mahogany Television-Phono Ca 

egy 2 ~  y , able ‘tes 48.6 “ RT 21MA, Mahogany Television-Prhene comb 
idge, Net “61 . md recerd changer 3644 

fie over onty $52 
, TV compartment Zit, ‘own, 3 speed — ° changer 138 * above Changer ehelf 16 and 3% below Net ess carts idge feat 9%) seen: evgte! as 

tr $7206. With Ge.” mPkOSa Golden sory bon in: 
spindie, $3.43 extra Teles. Ge hib-S, ball Gelling chateet Gromer tildes 

_ DeLuxe 21” Mahogany TV-Phono Ca 

21” BLOND TV-RADIO-PHONO na Bt y “ehan oan 

CABINET——-SALE PRICE $49.95 ‘ 
Biona » TV-Radio-Phone cab) age 
Has full doors with panei cut for 20 

ain maheogeny Television-Phone combines 
cord changer ful full deer « “ 

37° high, 404 * od 22 
af —— ranent Zits, es ab: . 
TV chases: «! 

cabinet for 20 
» hing front 

Satie cut tor 12 
wide and deep. Will held meet 20 

with @ height ote eage wt 
oo Zi” mast an ty qiaee avail 

Ne. Aid-*, oati bes ing changer ext 
drawer slides, $1.39 o 

yo ag A 17” FULL DOOR $29.95 JE | DOOR WALNUT $24 93 
a” high, oe with full Of) Me an ap 

held changer 

ana 413 ae 
net « 

& o. wt., ‘es Ibs toch No be-218, Sele ie price gab a8. 
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TRANSVision 

Designed 50 

that COLOR . 

on be added 

—s- 

* THIS MODEST INVESTMENT gets you started 

on a most fascinating project —— assembling 

the new “E” type Transvision TV Kit in 
easy stages. For $15 you get PACKAGE #1 
(standard first package for all new “E” kits). 
This peckage gives you the BASIC CHASSIS 
and required first-stage TV COMPONENTS, with 
complete instructions. When ready, you order 
the next stage (pkg. #2), etc. All stages (or 
packages) are low priced, making your com- 
plete kit the best buy in TV. 

YOU PROFIT 3 WAYS: 

(i) Learn TV 
You learn TV the practical way — by doing. 
No previous technical knowledge is required. 
With Package #1 you get a complete Instruc- 
tion Book; a 95-page Book of interesting, 
educational facts and explanation about TV, 

servicing, ete.; over 200 drawings and dia- 
grams; and a 16-page booklet on Hi-Fidelity. 

(2 Save up to 50% 
You build a TV set worth up to double your 
cost of the parts; and you learn how to save 
on servicing, too. 

re Prepare for COLOR TV 
By assembling your own TV Kit, you will 
learn enough about TV to be able to make 
the necessary modification 
to add color. Transvision 
will supply the required 
components to make change 
over to COLOR practical 
and inexpensive. ~ 

Shows 8 Great TY Hits: 
REE EXCLUSIVE, Only Tranwimon TV Kits 

are adaptable to UNF. ideal tor 

caro 

FRINGE AREAS We Previews Technical 
Keowledge required. Write now! 

TRANSVision cA 

NEW ROCHELLE, WN. Y. 
—-— =e MAIL THIS COUPON TODAY «= = r 

r) Educational Director ’ 
i TRANSVISION, INC, NEW ROCHELLE, N.Y. Dept, AN-4 ' 

it lowing § depow! Send stenderd bit i 
i Semeed *1, with all tnetrvetion Materiel. Belance C.0.0 i 

‘ C) Send FREE copy of your new TV Kit Cotoleg ' 

0 Neme_ - ' 

! Addiew — ' 

' ij 
‘ _——— — State 
I conceal itaiee aes Gane tat Ghee eavea> Gara en epanell 
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127749 PORTABLE “NIGHT VIEWER” 
Details on the new Curtiss-Wright unit which is designed 

especially for security applications and navigation work. 

PORTABLE viewer that permits vi- 

sion in complete darkness for dis- 

tances up to 12,000 feet has been 

introduced by Curtiss-Wright Corpora- 

tion of Wood-Ridge, New Jersey 

Trade named the “Night Viewer,” 

the new device is designed for use in 

navigation, security work on the part 

of police and customs guards, in police 

work, and industry where processes 

cannot be conducted in normal light. 

One such application would be in the 

manufacture of photo-sensitive mate- 

rials 

The unit consists of an infrared 

radiator which projects a beam invis- 

ible to the human eye upon a selected 

object or location and a receiver which 

converts the reflected infrared image 

to rays visible to the viewer. These 

two units are synchronized for simul- 

taneous focusing upon an object 

This equipment is also designed in 

way that it can be matched 

with an industrial television camera to 

permit monitoring, at a single place, 

of a series of such “Night Viewers.” 

One unique feature of this new de- 

that it operates on standard 

power line or a portable generator 

The system comprises a_ tripod- 

mounted transmitter, a receiver with 
telescope and remote controls mounted 

such a 

vice is 

A plant security officer checks the “Night Viewer” 

on a pedestal, and a power supply unit 

containing the amplifiers necessary for 

the operation of the selsyns and gener- 

ators comprising the remote control 
circuit. 

The transmitter is essentially a 

searchlight of 60 cm diameter mounted 

on a rugged tripod, equipped with a 

highly polished mirror and a 5 million 

candlepower tungsten lamp with an 

input of 1500 watts at 9 volts. The 

support frame contains the remote 

control receiving elements and motor 

generators for positioning the search- 

light 

The receiver is an electronic image 

converter with an adjustable 

of six times magnification so mounted 

on a pedestal as to be rotatable. The 

operating control switches for the trig- 

gering of the entire device as well as 

the selsyns are mounted on the re- 

ceiver unit 

The power supply consists of a por- 

table shockproof unit which can be 

plugged into any suitable 220 volt, 50- 

telescope 

60 cycle main or to a mobile power 

supply of approximately 2 kw. All the 

necessary power for the entire device 

is supplied by this unit 

The equipment is in production at 

the present time at the company’s 

plant in New Jersey yO 

equipment which permits vision 
in complete darkness for distances up to more than two miles. The unit consists of 
an infrared radiator which projects a beam, invisible to the human eye, upon a 
selected object or location and a receiver that converts the reflected infrared rays 
to a visible image. (Inset) The image converter tube used in the ° “Night Viewer.” 
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Certified Record Revue 
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(Continued from page 

ransients are fantastic. An immense variety 
of percussion is used in the “Toccata,” and 
ranges from the tiniest, barely perceptibl 
“tick” of snare and woodblock, to the sharp 

impact Ol vari toned tympani and thunderous 

bass drum. I think this is far 
because ol! its musical 

the sounds 

explosion ol 

effective 

than 

more actual 

content random percussion 

the earlier album Unk 

deceiving me, the material 

my ears 

kcerpted 

are 

irom 

standard albums sounds better and cleaner 

here than in the originals A cam point 

the dance irom the World me apitol ol 

The 
to 

loot 

have 

stomping el ol Roy Fitzell seems 

lar more impact and greater dy 

nami Perhaps it only appears to be better 

because ol the absolutely flawless surtaces 

This 

countered 

notes on 

the 

The 
high 

quietest 

inclu 

fidelity 

LP 
son 

by 

have yet en 

ol son 

Charlie 

is excel 

Fowler 

lent 

ol 

‘High Fidelity” magazine adds to the altrac- 

u\ eness ol the album The RIAA curve did 

not require adjustment in my set-up 

OLE! OLE! (MUSIC OF SPAIN) 
Orquesta Zarzuela de Madrid conducted 
by Frederico Morreno Torroba. Decea 

DL9736. RIAA curve. Price $5.95. 
I hardly knew what to expect trom the 

title of this, but am pleased to report there 

much interesting and highly listenable 

material on this disc. Torroba, as might be 
expected, is a master of tempi and style and 
he keeps everything moving along briskly 
He is also a composer of considerable merit, 
and in fact, his ‘Danza Asturianas” is by lar 

the best work on the disc Other familiar and 

unfamiliar excerpts Irom zarzue las, constitute 

the rest of the dis« All are light fare and will 

find many an appreciative ear. This is the 
best sounding record I have heard from 

Decca, with good clean strings and brass, and 
notable percussion this for something 
a little different 

Try 

KAY-BALANCHINE 
WESTERN SYMPHONY 

THOMSON-CHRISTENSEN 
FILLING STATION 

New York City Ballet 
ducted by Leon Barzi 

Orchestra con- 
. Vox PL9050. 

NARTB curve. Price $5.95. 

This is the first result of the new collabora 

tion between Vox and the New York City 
Ballet. Two of the most popular modern 
ballets in the New York repertoire are given 
their LP debut in quite an auspicious manner 
Ihe scores are delightful and gay, “Filling Sta 
tion” having had the honor of a TV appear 
ance as proof of its mass appeal. This record- 
ing is the best-sounding ever issued by Vox 
String tone is smooth and free trom wiriness, 

brass is punchy and bright, percussion is quite 
weighty and Little distortion was 
noted and frequency and dynamic range was 
expansive. Excellent acoustic treatment made 
for a very “live” sound. A “must” for 
balletomanes 

HAYDN 
CONCERTO FOR TRUMPET 
CONCERTO FOR HARPSICHORD 
IND 

Vienna State Opera Orchestra’ with 
George Eskdale, trumpet, and Erna 
Heiller, harpsichord, conducted by 
Franz Litschauwer. Vanguard VRS-454. 
NARTB curve. Price $5.95. 

Another superb recording from that enter- 
prising small company, Vanguard. The trum- 
pet concerto will be welcomed by those hi-fi 
fans who remember the notable earlier effort 
on the Haydn Society label Eskdale 

April, 1955 
George 

a ed 

unparalleled 

». performance — 
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Fairchild 220 Series 

diamond cartridge 

Try this world-leading cartridge 

and hear the best reproduction 

your hi-fi system can offer! 

Moving-coil design, low-moving 

mass, are only two reasons why 

uniform performance, eliminating 

harsh, unnatural sound in all 

ranges. 

Just compare the amazing 220 

with your present cartridge . . . 

this new high-compliance Fair- and hear what you've been miss- 

child 220 can guarantee smooth, 

Look at this even, undistorted re- 

sponse — completely uniform up 

to 17,000 cy« les with slow roll-off 

beyond. That’s your guarantee 

your records will be brought to 

life with the most satisfying, most 

dramatic sound. 

j yj sO ” ec jot ! ing in sound perfection $37.50 

POWER for the 

finest sound 

20 years’ Fairchild experience in produc- 

tion of professional recording equipment 

were necessary to produce this superb 

power amplifier for home use. 

All the power you'll ever need is avail- 

able —full 50 watts to 

crescendos and peaks that would over- 

©) load an ordinary amplifier. And, Fair- 

child 260 is so stable that it is guaran- 

teed not to ring at any level 

where two-way and three-way speaker 
systems are used! 

accommodate 

even 

50-watt bs | 

professional " 

amplifier zn 

$144.50 

RECORDING JAIRGHILD feconein: 
Sth AVENUE AND 154th STREET, WHITESTONE, NEW YORK 

pre secon 
Bai ’ Hy 

— ‘ : 
be tieds tte 

sah i + . 
TH i i 1 

r) vo 

sou" 1COOO 800 00 

+ ETS 

} 

FAIRCHILD == 
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ELIMINATE 

ROOF ANTENNAS 

FIVE U.S. PATENTS GRANTED. 

ALL CHANNEL ANTENNA CORD. 
STREET, WOODSIDE 77, N EXETER 2-1336 4 

RECEIYNG 

THREE TOP BRANDS ONLY! 
AT TREMENDOUS SAVINGS OVER 

REGULAR WHOLESALE 
OTHER TUBES AVAILABLE AT | Crest aio Tunes Full One Year, Gosrnter 

ted Oak Dons t teesd thay tina crenneed [OU MONT AND R.O.A. LICENSED j 
| 
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5u4 43 6AU6 = 47 | 636 92) 12SA7_ . 120P4 12.95 16.95 | 170P4 20.95 18.95 
5Y3 48, 6AV6 60) 6K6 45 12SK7 77 laces 14.95 13.95 | 19AP4A |23.95 20.95 
6AB4 80 6846 «=.71 «6SN7—s- B85 1:28Q7 «67 | SAPS 15.95 14.958 | “fee ....25.95 19.95 
GAC7 1.25 48G6 1.98 GV6GT 75 35W4 49 | 16APS 20.98 17-98 sshd 26.9 20.98 
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Send fer FREE catalog of additional tubes and ports OPPS... 17.45 15. 

STUART ELECTRONICS DISTRIBUTORS ‘Flashing $7, Ys oe 
$10.00 mpia 8-3553, 4352 

FERRIS: 25% Chock or Money Order, be Balance C-0.b-, £.0.8. New York. Setiafocton tion Guaranteed 
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is, of course, one of the great trumpet virtuosi 
of our time. While there may be some who 
prefer the easier style of Wobitsch on the 
earlier disc, I prefer the brilliance of tone, the 
beautifully modulated phrasing, and the 
superb articulation of the Eskdale trumpet 
Couple this with the splendid sound Van- 
guard affords him and this outweighs the 
advantages of the Society recording 

The harpsichord concerto has a very fine 
artist in Heiller, and if she has less lustre than 
the great Landowska, she has no competition 
in the sound department. It is to Vanguard's 
credit that the harpsichord is recorded in its 
proper perspective. No microphone inside 
the instrument here! The orchestra is larger 
than the harpsichord in sound, as it should 
be. Both concerti are very wide range, and 
with good dynamics. Virtually no “trumpet 
blast” distortion was present, and pre-echo 
was also minimal. You can’t go wrong on 
this one. The NARTB curve did not require 
adjustment. Moderately quiet surfaces 

L’ANTHOLOGIE SONORE (VOL. 2) 
Haydn Society AS-B, NARTB curve. 
Price $29.75 (five dises). 

This is the second volume in the monu 

mental “Anthologie Sonore” and one that I 
find personally of great interest. Admittedly 
this is pretty dry stuff for the hi-fi fan, but 
for the serious music lover, it’s a veritable 
gold mine. The beginnings of music have a 
particular fascination and the wealth of 
material on early vocal styles covered in this 
volume, will enrich anyone’s understanding 
of latter day works. The recordings them- 
selves are as varied in quality as is possible 
tu imagine. Some of the sound is quite 
modern and acceptable in quality, some is 
quite restricted in range and dynamics, obvi- 
ously quite dated. One work was a Grand 
Prix du Disque winner back in 1935! Still 
others betray their 78 rpm origin by high 
surface noise. All in all, considering the nature 
of the material, the sound will not in any case 
negate its value. It would be hard to imagine 
a musicologist without this on his reference 
shelf, or a school library denied its advan- 
tages. Hats off, to the Haydn Society for a 
tremendous and courageous undertaking! 

DUBOIS 
THE SEVEN LAST WORDS OF 
CHRIST 

The Boston Chorale and soloists, Regi- 
nald Foort, organ, conducted by Willis 
Page. Cook 1094. RIAA curve. Price 
$5.95. 

This recording has been around for some 
time, but I never caught up with it until 
recently. Of all the things Cook has done on 
records, this is positively the best. The work 
is an exceptionally beautiful one, quite dra 
matic in concept. The soloists are all top 
notch and the choral work is superb. Add an 
impressive dynamic range and ultra “live” 
acoustics for good measure. The piece de 
resistance for the hi-fi fans is the throbbing 

thunder of 32 foot organ pipes. Cook claims 
16 cycles is actually on the record! I'm in- 
clined to believe him from the evidence of 
“feeling” as well as hearing. At «ny rate, this 
will test your speaker's low frequency re 
sponse as nothing else has ever done before! 

Good sound good music. This warrants 

your attention 

THE CONFEDERACY 
Columbia SL220. NARTB curve. Price 
$10.00. 

Shucks, podner, I just had to review this 
one! Y'see, mah wife is an Atlanta gal, suh! 
Suiting words to action, Ah slipped outen’ 
mah union suit and shrugged on my grey 
flannel sack coat and sot me down t'listen’ a 
spell. Well I liked what I heard. Seriously, 
this is an ambitious project Columbia has 
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Send for FREE booklet a 

in RADIO-TV- 

ELECTRONICS 

What would a $10 or $20 
a week raise mean to you? 
Think of it! Only one $10-a-week raise 
will repay your investment in CREI train- 
ing, and leave you a profit of $200 or 
more the very first year! Your increases 
in pay thereafter are all pure profit, and 
you'll be prepared for many more pro- 
motions and pay raises in the future 
ears of vour fife! with the demands. Typical recent requests: launched on a successful, self-owned busi- 

y y “Openings will occur in the GS-10 grade, ness career, thanks to CREI training 

CASH IN ON THE BIG PAYOFF! starting salary $5500 per year, for men who CREI ALSO OFFERS 

Why let opportunity to make big money ean qualify for the servicing of 35 mm. mo- 
pase you by Reconse of lack of traininat tion picture sound and projection equip- RESIDENCE TRAINING 

This booklet describes in detail how CREI ment. Although some previous experience CREI Residence School in Washington of. 
training equips you quickly at home to in this field is desirable. it is not essential fers instruction at same high technical level 
forge ahead into a good paying job—in TV if the individual has sufficient training in Classes start at regular intervals. Qualified 
(eales. teo)—indunteial comanumications radio . . .”--Departments of the Army and residence school graduates earn degree 

Air Force, St. Louis, Mo 

“Just about four months have passed since 
I made my first recruiting trip to CREL As 

CREl Training Means Promotion, Pay a result of that visit Messrs. Kohs, Plante WHY WAIT? YOU CAN'T LOSE! 

Associate in Applied Science. Check coupon 
if you prefer residence study. 

research—aeronautics and scores of other 
fields in this mushrooming industry. 

or ° and Wenger are now members of the Lab- You already have practical experience. Add 
Increases Within a Short Time pred rin os yA Kresge soon will be... to it CREI's advanced training and be as 
Here are just a few letters received from we have some openings now and will have sured of excellent pay, a bright future and 

CREI «tudents: others . . .”--Bell Telephone Laboratories, job security in all electronics fields 

“In this time of less than two years, I have Murray Hill, N. J. You owe it to yourself! Fill out coupon 

almost doubled my salary and have gone ‘ and mail today. No obligation. You'll re- 
from wireman, to engineering assistant and NAME YOUR GOAL! ceive your copy of “Your Future in the 
now to junior engineer. I have CREIL to (REI training equips you to pass FCC New World of Electronics” right away 
thank.”—Frank A. Eckert, 22 Clover Lane, exams, qualify for top jobs; or, start your free. Send for it today! 
Levittown, Pa. own business—-many a graduate has been AVAILABLE TO VETERANS UNDER Gi BILL! 
I chose CREI training upon recom- 

fore Irompleted the course I became FILL OUT AND MAIL TODAY—BEFORE YOU FORGET IT! 

ae KW EY ccathet aed ta | CAPITOL RADIO ENGINEERING INSTITUTE | To help us answer your re- a 100 KW TY station and in spare 
Accredited Technical Institute Curricula uest intelligent lease give 
Dept. 114-B, 3224—I\6th St.. N.W., Washington 10, D. C 4 , 9 , yP , 9 

the following information: 

time have a good TV sales and serv- 
ice businese.” Arlie D. Patton, 203 

Burke Ave., San Antonio, Tex. 

CREI TEACHES YOU WHAT 
INDUSTRY WANTS 

i FREE 
Your Future in the New World of Electroni ics 

Industry recognizes this, by choosing 
and paying CREI to train their own CHECK } 

4 FIV 

Air Lines, Canadian Broadcasting FIELD OF ¥. 
Corporation, Sears, Roebuck & Co. GREATEST a 

Bendix Products Division, All Amer- INTEREST \ ‘ , 
ica Cable and Radio, Inc., Radio ’ ’ 
Corporation of America 

CRE! GRADUATES GET TOP JOBS 
. as electronic engineering techni- 

cians. Employers contact us regularly / 
for graduates to fill good jobs. Our 
placement bureau cannot keep up 

| 
| 
| 
| 
| 
| 
| 
| 

| 
technical staffs. Among them: United | 

| 
| 
| 
| 
| 
| 

| 
| 
| 
' 
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SURPLUS BARGAINS; 
| MOBILE DYNAMoTors | 
I Made by PIONEER GEN-E-MOTOR § 
§ Compect, eme tomy »f7mamotors designed 

or 
for commer 

celal services nee ettaches ue uv 
dynemetores cy wD. A and 
uy filters Dy nametore 
ideal for taxi, sireraft 

i Fully guaranteed 

5.5 TO 6 VOLT DC INPUT 

1) condensers and 
internal cooling tana 

marine and amateur serviews 

| 
! 
i 

B ourrur as | cose rarer ) proce & 
§ mwvoe 275 ma with we § 

6 voc Wome with 22% 
§ wvoe | 300 ma ess | 19% § 
i 250 VOC 100 ma with 1% 

11.6 TO 12 VOLT Dc INPUT ' 
Bw voc 275 me hme | with ve § 

oye | ea | Ba] & | ae 
400 V 06 1/5 me | fess 1% 

§ xovoc ms os | SOG 
n *1CAG—Inter. Buty *CC8—Con.. Buty 1 

i MOBILE RELAY | 
feo YpDC Colt areT 

etertine &£ 

wiver 

Siruthers Lunn 

contac or Dynamotor 

mally Mac ¥ 

Specially priced OO cee 

8 Cornett: Dubiiier, 70 MPD, 220 VAC (660 Voc) § 
Ol Condenser. 

| Brand New 

"S tor $1. a9 

OIL CONDENSER SPECIALS 
Grand New. Ceramic tne. 

§ 100,000 Onm, 100 Wert Wire 
§ Woend Adjustable Stider 

00 VIM + flees 
1500 Vin . 226 
00 VIM 1.80 

1000 VDOC, 4 MPD 600 VDC, 400 MFD 
Coe eoereroessosescoesoes seeeee 3.80 

EIMAC VACUUM CONDENSERS 
32,000 V 

12 mmr CVO 12-92) 

GOV'T SURPLUS, GE, WESTINGHOUSE, 

WESTERN ELECTRIC, Simpson, ETC. 

Veureuwteave Ssetsssee 

gore 

. 3° 

ecee cooccce 

+ -—— e : 3 3 
-e 
J 

THE GREATEST METER BUY EVER! 
Standard 

other mill ranges 
OUR PRION ONLY 

G. E. RELAY CONTROL 
(ideat tor Medel Controts, © 

Contains « sigma midget 6,000 ohm, nel (trips 
at tess than 2 MA), high impedance chore, . 

pi many useful parts 
is worth much more 

$1.25 Each 10 for $9.9018 

1 WIRE WOUND FESISTOR KIT. 25 weg 4 $1 95 
assorted, 10, 80, 50, 100 watt...... | 

low price of 

READ 'N’ SAVE BARGAINS 
6 Henry 80 ma chokes 
0 ohm 100 watt now inductive 

—_— -. -— = 2s =e = = oe a oe ss se ae ee Sem ee me 

2 3 : 

; 10 tor aso § 
15 ohm 25 wett non- inductive resistor 

a5 ea; 10 for 4 ef 
so Erie 500 mmf ceramicons 10 tor 

1 15V AC relay SPST 15 Amp contacts 4.76 | 

S20V AC relay SPST 15 Amp contacts 1.75 
1 i mmf, 1000 VDC Micas S ter 96 4 

0004 2500 VOC Mices & tor os 

t o4 600 V Mies S ter os 
100,000 ohm, 100 Watt vestet a6 

FS oe snee-tots om Sanna. tos oem | 
Min. Order 63.00. 26% with Order——.0.8. New York 

'PEAK ELECTRONICS CO. 
66 West Broadway, New York 7, N. Y. 

Phone WOrth 2-5439 ! 
1 eens Orme ae | 
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fostered, and one which comes off very suc 
cessfully. The triumph may be somewhat 
more literary than musical, however. The 
attractive grey and gold album with the Stars 
and Bars proudly displayed on the cover is 
full of stories, articles, photographs, and other 
memorabilia about the Confederacy. A thor- 
oughgoing job of research has evidently been 
done to insure authenticity. The music con- 
sists of songs that were popular during the 
War, which frankly I don’t find too stimuiat- 
ing, along with a lively Grand March, and a 
stirring real ding-dong version of the im 
mortal Dixieland, replete with Rebel yells! 
Sound quality is quite good, with particularly 
splendid acoustics. I should mention that a 
descendent of General Lee, reads Lee's Fare- 

well to the Army of Northern Virginia, ac- 

companied by muffled drums. The voice is 
soft perhaps a little tired, with an odd 
nostalgia that is highly effective. I predict 
there won't be a dry eye in the South during 
this section! It even got to me, and I'm just 

a damyankee! 

ROSSINILRESPHICHI 
LA BOUTIQUE FANTASOUE 
WORKS BY MENDELSSOHN, 
GOUNOD, DELIBES 

Philharmonia Orchestra conducted by 
Robert Irving. Victor LBC-1080. RIAA 
eurve. Price $2.98. 

Every now and then, Victor puts out a 
record in their low-priced Bluebird series, and 
one wonders how it got there. This “Fanta 
sque” has everything to offer superb 
sound, excellent orchestra, and a conductor 
who outguns his more luminous competitors 
Irving has been around the ballet for a long 
time and this experience is invaluable in 
works like this. His sense of balance, of 

timing, his light-handed treatment of the 
score is periection, and this is the version of 

choice. The three other trifles on the disc by 

the composers listed, are well-handled but 
are hardly worth mention. The sound quality 
is far above the usual Bluebird standard 
Good clean strings are coupled with brilliant 
brass and exceptional percussion. The Anser- 
met-London version has still better sound, 
but Irving has the edge in performance. A 

RIAA curve was 
Quiet suriaces 

taste here, The 

a little 

matter of 

better with 
In My copy 

bass boost 

GIAN CARLO MENOTTI 
AMELIA AL BALLO 

Chorus and Orchestra of La Seala with 
Margherita Carosio, soprano, Rolando 
Panerai, baritone, and Giacinto Pran- 
delli, tenor, conducted by Nino San- 
zogno. Angel 135140. RIAA curve. 
Price $4.98. 

Angel scores a notable first with this re- 
cording of Menotti’s first opera. To many 
people, this is considered his best opera, al 

though it is hardly fair to judge any work in 
so Short a passage of time. Strangely enough, 
although the composer was fortunate in hav- 
ing a Metropolitan production of “Amelia” 
in 1938, it was not until 1954 that his opera 
was presented in the land of his birth at La 
Scala. This recording was made at that time 

and is sung in the original Italian. The story 
plot is a familiar one, but aided by the en- 

chanting music which Menotti wrote, it seems 

less hackneved. The work is comfortable and 

every where shines the melodic gifts of 

Menotti The mesic has been likened to 

Puccini, and with its fresh and universal 
appeal, this would appear to be a_ valid 

appraisal 

The production here is 

is well chosen and we are 
plendid. The cast 

once again indebted 

to Carosio for her magnificent voice. She is 

as effective in this role as she was in the 

recent “Elixir of Love Panerai does nob! 
as the Husband, as does Prandelli a the 

ene re 

Lover The other rok are 

Sanzogno is unknown to m« 

knows his way with the 
was in attendance, it would be unlikely for 
the conductor to be anything but well pre- 
pared.) The sound is in the best Angel opera 
tradition, which is to say very good indeed 
Voices were well projected, was 
maintained, and the was 

‘ ipably 

but evidently 

Since Menotti 

sung. 

score 

good balance 

acoustic treatment 

exemplary A little pre-echo was the only 

mar in the album. If you enjoyed the 
“Medium” and the “Consul,” you will be 

captivated by the charming “Amelia.” Curve 
and surfaces were OK 

TCHAIKOVSKY 
SYMPHONY #4 

Philharmonia Orchestra 
Herbert von Karajan. 
RIAA curve. Price $4.98. 

SYMPHONY #5 
Philharmonia Orchestra conducted by 

conducted by 
Angel 35099. 

Herbert von Karajan. Angel 35055. 
RIAA curve. Price $4.98. 

This is version 16 for the 4th symphony 
and 17 for the 5th symphony. I wonder will 
they never cease? Von Karajan has formida 
ble competition in both works. He comes 
off better than most, but his readings cannot 

be called definitive. A little too much “tempi 
tampering” and a lack of cohesion are his 
undoing. Some people may like the urgency 
with which he imbues the works, but I prefer 

the more leisurely approach. On the credit 

von Karajan elicits some of the most 
beautiful sounds ever heard in a Tchaikovsky 
side, 

work. His superb orchestra responds magnifi- 
cently to his demands for sumptuous tone 
From a purely orchestral viewpoint, these 
readings have no peer. The sound is typical 

Angel . ultra-smooth strings, fluent wood 

winds, noble sounding horns and bright 
trumpets, percussion solid, but not spectacu 
lar. Ii you are a von Karajan fan you will 
not find these disappointing. For others, a 
listen to a few other versions should decide 
for you whether you want the smooth natu- 
ralness of the Angel sound or the more de- 
tailed, brighter, and more exciting sound in 
competing discs. Strictly a matter of taste, 
The RIAA curve was better with a little bass 

Beautiful surfaces 

RACHMANINOFF 
SYMPHONY #2 

Pittsburgh Symphony Orchestra con- 
ducted by William Steinberg. Capitol 
P8293. RIAA curve. Price $5.95. 

One of four discs issued by Capitol to cel- 
ebrate the third anniversary of its association 

boost 

with the Pittsburgh Symphony, this is just 
about the finest thing they have done. From 

every conceivable aspect, this recording is 
superior to the three previous issues. If you 
remember the excellence of the Ormandy 

Columbia version, you'll realize this is a large 

statement. Steinberg essays a much slower 

pace in his reading, than does Ormandy, and 
I for one prefer this treatment. Steinberg 
emphasizes the essential lyric quality of the 
work, yet the scherzo and finale have the 
needed strength and vigor. His handling ol 
dynamics is much superior to the Ormand 
and his ritards less theatrical. Soundwise, this 

is a tabulous disc The strings are virtually 

edgeless and the celli and contrabass are par- 

ticularly impressive. Sweet-sounding wood 
winds, brass of unusually bright timbre, and 
authoritative percussion add their merit 
The noiseless surfaces allow a very wide 

dynamic range. The acoustic treatment make 
ior a ig-hall”’ ty pe of so ind, very appro 

priate in a romantic work. However, I am 
bound to say that I would have preferred a 

little less reverb, to achieve a smidgin’ more 

detail. This is but a minor annoyance Cer- 

tainly, this is 6ne of the most beautiful syn 
phonies ever written Sooner or later, the 
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pop” boys will figure out how to steal some e 

of the glorious melody of the third move ives our customers 

ment. It would be an immediate “hit.” Ii you 
ire not familiar with this work, get it by all 

means. If you don’t like what you hear on e € sofsccr ss" prilliant results vindow! The RIAA curve was OK 

SAINT SAENS | 

SAMSON AND DELILAH | 

CEXCERPTS) «pays Oo or you: 
NBC Symphony Orchestra conducted by — 
Leopold Stokowski, with Rise Stevens, 
Jan Peerce, Robert Merrill, The Robert — 

Shaw Chorale. NEW SONOTONE 1P CERAMIC CARTRIDGE 
WOW! If this were only complete! Un- 

happily it is not and may never be But 

we can be grateful at least for what we have CUTAWAY VIEW 

An absolutely sensational record from all (Actual size 1” long) 7 
aspects. Dr. Stokowski’s performance is \ 
white-hot, as is Miss Stevens vocal character- 
ization of the sultry temptress. Jan Peerce Le : 

can only be described as magnificent as 
Samson and Robert Merrill and the Shaw 
chorale add their excellence to the proceed 

ings. The love duet has never sounded better \ 
ind Samson's final declamation is terrifving ‘ 

in its impact! The sound is tremendous 
Every nuance and shading of the voices are A ; 
verfectly projected. The thunderstorm at the 
nd of the love duet is productive of some 
stentorian tympani and bass drum blasts and 
when Samson pulls down the pillars of the 

ten ple in the finale look out for your 

peaker! Huge drum blasts, great clanging BD 

gongs and crashing cymbals, combine with 

the cries and screan of the peopl in the 

1, CONVENIENT SIZE 
AND DESIGN 

2. CLIMATE-PROOF 
CERAMIC ELEMENT 

. SINGLE, JEWEL.TIP 
NEEDLE 

temple to chill your blood! Great frequenc\ 

ind dynamic range throughout the dis« 

irtually no distortion. An outstanding re 

cording, highly recommended 

STRAUSS, JOHANN, JR.; JOSEF 
WINE, WOMEN, AND SONG 
MARCHES, POLKAS, ETC. 

Vienna State Opera Orchestra conducted 
by Anton Paulik. Vanguard VRS-457. 
RIAA curve. Price $5.95. 

4. HIGH-COMPLIANCE 
MOUNTING 

5. SNAP.FIT NEEDLE REPLACEMENT 

1. Easy to install. Just two models fit most arms types...virtually immune to hum pickup 
As spritely a collection of Strauss waltzes ° e trid | th wt 
, ' ; 5 now In vse. Cartridge te less then ong, 3. Replaceable needle, diamond or sapphire polkas, etc. as ever graced a turntable. The 8/10” wide with bracket. Time-soving hard Madele ter 33-45 7. 

familiar bubbly music is in the best Viennese ware included Seen ver os & oa 

tradition, and the performances are exem 2c 4. Extreme lateral compliance and low moss de 
: . Ceramic element gives flat response (see curve 

plary. Soundwise, it is another example of lif j sign give superior tracking, low wear 
Vas srd’s ti ' lit t hni Stris requires no preamplification or equalize 

1M Ac cording t qu gs paed: Ay a ~— tion. No deterioration problems as with other 5. Needles snap in, snap out easily 
brass and especially percussion, is magnificent 

This disc will undoubtedly find use as dem 

onstration material. RIAA curve OK and Tap the Huge 33-45 RPM Replacement Market! 
juiet, too! 

WANINOFF 
- pote vA 4 THEME OF range response. At one stroke, you make a good sale, cut installation time, 

PAGANINI avoid problems found with other types of cartridges...and build your reputa- 

DOUNANYI tion for quality work and professional advice. No other cartridge has all the 
VARIATIONS ON NURSE SONG . 

F ATIC A RSERY advantages this 1P gives you! With sapphire, $8.50; with diamond, $30. 
London Philharmonic Orchestra con- 
ducted by Sir Adrian Boult with Julies “ 000 
Katchen, pianist. London LL10O18. RIAA Sere Soe abcde curve. Prive $3.98. ,, a he BRR .. 

Rachmaninoff, and in this case, a 
recording that was badly needed None of a a iy sill 

the five preceding versions could honestly 0 
be called hi-fi in sound and this disc is wel TLL ae aie fs [ad Ea a 

" ‘ 
Cl ea AL! ee 

100 0 KC 

come from that aspect alone. Performanc« 5- 

30 50 300 «(50 sxc (SKC 1OKC ISKC 

Install this new Sonotone IP, and give your customers exciting, true, wide- 

- 0 

=5 
wise, outside of Rachmaninoff himself on a ae 

Victor “Treasur t " series, Katchen outguns hi 

competition. His reading is well modeled 
technically fluent and he shows a marked : L . <n . . . . “te ; > ce . semaitieliier tan tealames audl Gecline ‘tin eanind Response to new industrywide RIAA characteristic shows how IP ceramic cart 

is a veritable tour-de-force. Crisp clean-lined ridge self-equalizes, because it works on “amplitude” rather than “velocity” prin- 

piano tone, lean and free flowing when ciple. Here's startlingly improved performance for your customers’ phonos! 
needed, sharp and percussive on demand P 
Recorded fairly close-to, which is OK for the 

repertoire involved, there is never a hint of 
wow or flutter. Sir Adrian and his beloved Oo N Oo | Ni b CORPORATION 
LPO furnish a sympathetic accompaniment 
ind the whole is enrobed in sound of wick ELMSFORD, N.Y. 

equency and dynamic range The Dohnanyi 

work is a higt amusing satire The piec Write Dept CN-45 for free Phono Modernization Manual 
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NEW IMPROVED C J 
~ 

“MAKES ALL OTHERS OBSOLETE”’ 

WAAT A DIFFERENCE! WORLD PATENT 

APPLICATIONS 

The head of the 6.J Is On all other orms the 

ALWAYS TANGENT heed is of a DIS 

AND PARALLEL to TORTING ANGLE to 
record groove the groove. 

aa 
postpaid U.S.A.CANADA 

PRICE ar NEW 
PICK UP SHEL 
AS SHOWN 

ao=u=> 

New B-J is the ONLY 
tone arm that holds the needle 

PARALLEL TO THE GROOVE from the 

beginning to the end of the record 

NO DISTORTION DUE TO TRACKING 

ERROR. LESS RECORD WEAR — LESS 

NEEDLE WEAR — LESS SURFACE NOISE 

You get longer lile and greater fidelity from your records. 
Precision mode B-J meets the requirements of the most discrim- 

inating hi fidelity enthusiast. Easy to install on ony turntable 
except automatics, Accommodates most standord pick ups. 

ORDER DIRECT DEPT. “RT” HI-FIDELITY INC. 
SUITE 1205 * 420 MADISON AVE., NEW YORK CITY * Plaza 3-6013 

DEALERS CONTACT: Hi Fi AUDIO DIV. of BRITISH ELECTRONIC SALES CO. 
23-03 45th Rood Long Isiond City, N. Y. 

\” NOW! Service Declers can offer the finest in 100 

/ F { sq ane 
TRANSVISION Lifetime 
MATCHED Hi FI UNITS enable you 100000 
to undersell ALL competition at a 

good profit! You get full Dealer 
Price Protection-—-and more! Ot any type radio receiving, transmit- 

**How? Rush coupon for full details ting, cathode ray, magnetron, klystron 

about our great “Dealer Hi-Fi Program.” tubes and crystal diodes and transistors 

for any electronic use, standard brands 

FOR 

“The Finest 

MASTER 
AMPLIFIED 

and government surplus from 

New York's Radio Tube Exchange 
Wholesale and Export Only 

Microwave Test Equipment Is Also 

Our Specialty 

TS3, TS12, TS13, TS14, TS33, TS34, 

TS$35, T7836, TS45, 7847, TS62, TS! 

wo COMMUNITY TV 13148, Ts174 TS175. 18239, T8251) > 
; i man thers 

MUA | ris montH's special: 
ablem fe 

Pree alte ing Advice 

e psc 5 Technical 
ER Manual for Community 

Volt Power Supply for 1°25 

perscope tube or other Image Con 

verters. 9.90 each 

and Master TV Systems 

== RUSH THIS COUPON NOW oe « 

§ TRANSVISION, INC, NEW ROCHELLE, WY. 
= 

A 

' Rush details on [) Hi-Fi Dealer Program; ' 135 ULBERTY STREET NEW YORK 6, NY, 
bd OC) Free Manual for Master Antenna Systems ) 

4 
-§ 
| 

ly 

Name ... 

i Address 
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Pe ttl ERTY ELECTRO} 

Prost Orn 40808 

CABLES: TELSERUP 

Minimum Order 25.00 

opens with hugh orchestra ‘ Lies und 

builds to a great pompous climax Then, full 

of naivete, the simple one-finger piano enters 

with the familiar nursery tune! Dohnanyi 
then leads you through some exceedingly 
clever and amusing variations to the final 
climax. Plenty of zesty material for the hi-fi 

fan in both works and some rewarding musi 

for the uninitiate Unreservedly recom 

mended The RIAA cur did not need ad- 

justment 

BALAKIRE} 
THAMAR 

LIADOF 
ORCHESTRA MUSI¢ 

L’Orchestre de la Suisse Romande con- 
ducted by Ernest Ansermet. London 
LL-1068. RIAA curve. Price $3.98. 

This recording stirred up quite a ruckus at 
the New York Audio Fair. A quick listen to 

“Thamar,” or Liado\ Baba-Yaga and 

you'll understand wh This is typical Ru 

sian music of the nationalist school, with 

some orientalism thrown in for good measure 
No great philosophic concepts here, just good 

entertainment. In fact the record could stand 

on the merits of its soun re than an 

thing else. Of course there is plenty to stir 
the heart of the hi-finatic, most notable of 

which are some great brass sounds and enor 

mous bass drum blasts. Another good dem 

onstration disc and another good job from 
the always dependable Ernest Ansermet. The 
RIAA curve did not require adjustment 

Jazz Corner 

BORDERLINE 

The Mel Powell Trio. Vanguard VRS- 
8501. NARTB curve. Price $5.95. 

Another jazz record worthy o yur atten 
tion. Vanguard teams up an Alltec and a 
Telefunken mike to record the piano, sax, and 

drums of the Mel Powell trio and with sen 

sational results. This is clos » recording at 

its best. The sax has a ve ve “breathy” 

sound, the piano is flawlessly produced with 

superb transients and the trap ire ultra 

clean, with great authorit d impact. Fre 

quency response is exceptional wide and 
distortion is non-existent h music in 

the cool” school, and a j is largel in 

provisatory. Powell work is amazing art 
on such stalwarts as “What ‘ Avalon,” 
etc. and the result is alway nteresting and 
highly listenable. If all jazz re as well re 

corded as this disc, ther 

many more jazz tans in wo 

this for a treat of transient he NARTB 
curve did not require adjustme« 

Tape Review 

STRAUSS, RICHARD 

ALSO SPRACH ZARATHUSTRA 
Chicago Symphony Orchestra conducted 
by Fritz Reiner. Victor TCS-1. 7” reel, 
hy, ips, stacked stereophonic heads. 
Price $14.95. 

I had a hard time get 

stereophoni tape, but fn 

through the courtesy of Mr 
lieve me, the results are well worth the effort! 

This work was given a ve good recording 
on the disc, but this is so fa iperior, that 

comparison is ridiculous. This particular tape 
was made for reproduction through stacked 
heads, so I used channels one and t of an 

impex three-channel unit. The me tape 

also available for the Mag? 7 pe ol 

staggered heads. Right from tl é begin 
ning where the great croanir ontrabassi 

are heard, the magic of stereophonic sound 

makes an astounding differe: Where th 

sound on the disc is merely good, here it is a 

glowing living Be en Standing between 

the two speaker 1 could ea discern di 
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Become a top-notch television service technician 

Now... RCA INSTITUTES offers modern TV KIT 

with Comprehensive Television Servicing Course 

START to build with a TV Kit developed by 
one of America’s foremost radio-tv schools— 
RCA Institutes. LEARN with simple step- 
by-step instruction how to build a modern, 
large-screen receiver. TEST each stage, as you 
build, and see how it works. Learn how 
trouble-shooting’ is applied. FINISH your 

Home Study Course ready and able to service 

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

e@ Synchro-Guide horizontal automatic frequency 
control circuit. 

e Horizontal magnetic reaction scanning. 
e Latest deflection circuits 

e FM sound discriminator. 

© High-gain, low-noise cascode tuner. 

all make and model sets! 

Easy-to-follow instructions are planned and 
prepared for you through the efforts of RCA 
Institutes’ instructors, engineers at RCA 

Laboratories, and training specialists of the 
RCA Service Company. 

Join the many thousands who have been 
successfully trained by RCA Institutes for a 
good job (or business of their own) in tele- 
vision servicing. 

BASIC KNOWLEDGE OF RADIO NECESSARY 
NO NEED FOR PREVIOUS TV TRAINING 

FREE BOOKLET! MAIL COUPON NOW. 

RCA INSTITUTES, INC., Home Study Dept. NK-455 

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

With no obligation on my port, please send me a copy of your 

booklet on the TV Servicing Home Study Course and Kil, 
| understand no salesman will call. ® 

RCA INSTITUTES, INC. 
A SERVICE OF RADIO CORPORATION of AMERICA 
350 WEST FOURTH STREET. NEW YORK 14, N.Y. 
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Portable 

MO muctivourer 

A Portable Power Supply 
With a Variable Voltage Source 
Here's a compact, easy-to-use service tool that will 
pay for itself in time saved alone. No longer neces- 
sary to hook and unhook combinations of batteries 
or other cumbersome voltage sources. The MULTI- 
VOLTER Power Supply provides a convenient voltage 
substitution source without complicated switching 
it provides a range of variable OC voltage from 
minus 135V ep 0 to plus 135V. as well as an 
AC range of O to 135V. As an extra advantage, one 
ampere of 6.3 filament voltage is available at sepa- 
rate output terminals 

Unsurpassed for Versatility and Outstanding Features. 
No other instrument can offer the diversified meas- 
urements and power asemes © 
requirements as this compact, 
sub-miniature MULTIVOLTER. *146 5 

ONLY 
Size: 344" 064"02" 

Weight 2 ibs 

CATHODE RAY 

TUBE TESTER 

La ee 

AUTHORIZED 

Compact in Design... Simple to Use 
This new CRT tester reveals the condition of a pic 
ture tube quickly and accurately. No time lost in 
unnecessary computation. The split neon bulbs ind: 
cate the continuity of the tube a meter gives the 
emission reading Effectively tests 

en Connections © Cathode Emission 
. ed Elements © Gaseous Tubes 
* Leakage 
CRT's Tested in Carton, TV Set, Cabinet, or on the 
Bench. Size: B'x9VE"nI Ye” 
Weight 5¥% Ibs omy $48.95 

Mail Orders Shipped Promptly 
Prompt service, lowest prices on All Standard Radio 
Audio, TV and Electronic Equipment. Write us your 
requirements. Ask for instruments Bulletin (RT-14) 
for More Values in Test Equipment. 

Terminal Radio 
85 CORTLANDT STREET NEW YORK 7 Y 

‘ 
rection for individual instruments and choirs 
If you think strings are nice and clean on 
monaural tape, wait ‘til you hear them 
stereophonically! The brightness remains, 
but the smoothness is uncanny. French horns, 

always a difficult instrument to record, are 
reproduced with soaring, effortless ease. Per- 
cussion is at last in its proper perspective and 
the clarity and impact is startling 

The microphones in this recording were 
placed 21 feet apart. In my humble opinion, 
this is a little extreme. I have recorded 
stereophonically in Orchestra Hall in Chicago, 
and for reproduction in the 
sized living room have found 8-1 

good- 

leet to be 

average 

optimum. This allows better detail in the 

“hole in the middle,” especially with the 
woodwinds which are usually at that place 
A check with one of my 

proved this to be true. However, this is very 
minor, the over-all sound being so magnifi 
cent as to beggar description. In spite of the 
fact that I was using heads with reduced gap 
areas, the signal-to-noise ratio was excellent 

with very little tape hiss. As has been noted 
in the previous disc review, Mr. Reiner's per- 

own recordings 

formance is all that one could desire and the 

orchestra is magnificent. Expensive, ves 

but so is a couple of good seats at the Hall 
This is the next best thing and i can pla 
it anytime you choose, with assurance that 

the performance will always be good, and th 
sound breathtaking from your vantace point 

If you have the remotest opportunity to hear 
this tape, seek it out and you will be rewarded 

by the hi-fi thrill of your life is 

CODE AND THEORY CLASS 
COURSE in code and radio theory for 
Novices and Technicians is being of- 

fered without charge as a public service 
by the Quarter Century Wireless Associ- 
ation in cooperation with The Hallicraft- 
ers Corporation and Allied Radio Corp. 
of Chicago. 

Classes are being offered at Allied 
headquarters, 100 N. Western Ave. in 
Chicago every Monday and Thursday 
from 7 to 9 p.m. Classes will continue 
through May 26th and resume in the 
fall. +3) 

TAPE TRICKS WITH YOUR HOMF RECORDER 
By MICHAEL KAPP 

Technical Director, Kapp Records Inc. 

ANY home recordists have discovered 
through advertisements and sundry 

articles that commercial editing equip- 
ment, available at a nominal cost, can 
transform the home tape library from a 
hodge-podge into a carefully-compiled, 
commercial-free collection of valuable 
tapes. 

Often overlooked as a valuable “acces- 
sory” to the editing gear is the tape 
machine itself. The erase head (the first 
head the tape passes over in travelling 
forward to the takeup reel) can be used 
with excellent results for creating a pre- 
cise period of dead tape between selee- 
tions, or can be used to eliminate any 
extraneous matter before the actual start, 
or after the end of the show without 
cutting the tape. 

The method consists of carefully cue- 
ing the tape to the desired spot at the 
playback head of the machine and then 
marking that spot on the back of the 
tape with a china-marking pencil. (Fig. 
1) If it is desired to erase the material 
after that spot on the tape, the tape 
should then be moved backward by hand 
until the mark on the tape is over the 
erase head. (Fig. 2) By «starting the 
machine in the forward record mode, 
everything on the tape after the mark 
will be eliminated, and a clean “out” cue 
effected, providing the tape has been 
marked and cued properly. By follow- 
ing the same process with but one exeep- 
tion, the beginning of a tape may be 
wiped up to a desired spot. The marking 

Fig. 1. Operator marking the back of the 
tape with a china marking pencil after 

cueing up tape to the playback head. Note 

that white leader tape has been used in- 

stead of standard recording tape in the 
photo for better contrast with the head. 

and cueing back to the erase head remain 
the same, but the tape is now lifted from 
any contact with the drive capstan. The 
machine is then placed in the record 
mode, and the feed reel is held by the 
operator, and then moved backward by 
hand over the erase head until a sufli- 
cient amount of erased tape preceeds the 
show. 

It is suggested that these processes be 
practiced on a spare reel of recorded 
tape so that the operator may compen- 

sate for the individual differences of his 
machine. 

There is no worse feeling for the re- 
cordist than putting a tape labelled with 
one title on his machine, only to find 
that he has accidently erased that tape 
or the tape was put in the wrong box. 
Despite care used when labelling tape 
and box, these mixups can occur. One 
solution to this problem is having the 
recordist put a spoken introduction on 
the tape before recording a show. By 
announcing the name of the show, date 
recorded, and the settings on his equip- 
ment, the chance of accidental ers . 
is eliminated, for if the operator is ever 
in doubt about what is on a particular 
tape, all he need do is listen to the first 
few seconds of the tape. 

Aside from the help offered by this 
system, the noting on tape of the setting 
used will help the home recordist estab- 
lish certain standard record settings by 
being able to compare the quality of his 
tapes at the various se ttings. w 

Fig. 2. Pencil points to the spot on the 
back of the tape which has been moved 

back directly over the erase head prior to 
putting the machine in the record mode. 

Again white leader tape is used so that it 

will show up against black head assembly. 



Recorded "Echo" 
(Continued from page 63) 

its amplifier. On the other end of the 

wire attach a plug which will fit your 

amplifier’s microphone input. Keep the 

wire short to avoid hum pickup 

If your machine already is equipped 

with the additional head you may con- 

nect it to the amplifier in either of two 

ways. You can detach the wires from 

the tape machine to the playback head, 

then attach the head to the auxiliary 

amplifier as described in the preced- 

ing paragraph. Or, you can wire from 

the tape machine's playback amplifier 

output to the auxiliary amplifier’s in- 

put. With the second method it may 

be necessary to insert a transformer 
or resistor in the wire between the tape 

machine and amplifier to cut down the 

volume and prevent distortion. 

Now to the circuits for the artificial 

brilliance effects. They are based on 

electrical feedback with time delay 

The sound for echo is fed through an 

amplifier, recorded, picked up on the 

extra tape playback head, and fed back 

into a second channel of the original 

amplifier. Both the original sound and 

the recorded-played-back sound are 

heard in the loudspeaker. Thus, as the 

original sound picked up by the micro- 

phone is heard in the loudspeaker it is 

also being recorded. The tape takes a 

fraction of a second to travel from the 

recording head to the pickup head 

When this delayed sound is fed into the 

amplifier it is heard in the speaker and 

also is re-recorded, but with diminished 

volume. As the sounds thus “chase 

their tails” the total effect reminds one 

of the acoustical conditions in a large 

stone hall. 

Examine Fig. 1. Notice that the 

microphone feeds the vocal music to 

the public address amplifier’s micro- 

phone channel one. The signal from 

the amplifier output is heard in the 

loudspeaker. The same signal is sup- 
plied to the tape recorder by a wire 

from the amplifier output to the tape 

machine input (On many machines 

the proper input is marked “radio.” Do 

not use the microphone input.) The 

tape machine is operated on “record.” 

The output of the extra head is fed to 

the amplifier’s microphone channel two 

where it mixes with the original sound 
to form the final effect 

Channel two's volume control will 

control the amount of feedback or 

“echo.” The time-delay involved is set 

by varying the space between the re- 

cording head and the playback pickup 

The greater the distance the longer the 

delay. The speed of the machine would 

affect this too. Slower tape speed 

means longer delay. A speed of 7% 

inches-per-second is suggested for heads 

spaced one to two inches apart. 

If sufficient volume cannot be ob- 

tained from the extra head working 

into a microphone channel, a preampli- 

fier can be inserted between the head 

and the amplifier 

Experiment will show the best uses 
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including 4 drawer f 
metal cabinet ! 
(suggested net price) i | 

You're never out of a 

tubular capacitor replacement 

...not if you have a handy 

Centralab Metal Kit DK-200 
This comprehensive kit gives you 200 Centralab 600 

v.d.c.w., Type D6, Tubular Ceramic BC Hi-Kaps® — in 

the 27 most popular replacement values. 

Here’s a practical, working stock for bypass, coupling, 
and general work. All capacitors are packed five to a 
polyethylene envelope — with part numbers, values, and 

tolerances clearly shown. 

The kit comes in a four-drawer metal cabinet. You pay 
only the regular price for the capacitors — get the cabinet 

without extra cost. 

Save time — save job delays. Enjoy the convenience 

of a Centralab DK-200 Kit. Get one from your Centralab 

distributor today. 

Send coupon for Centralab Catalog No. 29. 

Centralab BC Hi-Kaps 
— your most trouble-free replacements 

for old-style micas and paper tubulars 

100% tested Operate Withstand 
at double efficiently extreme 

rated voltage at ase Cc humidity 

Closer tolerances Convenient Leads mechanically 
in intermediate fadial leads and electrically 

Capacities. —no tricky bending bonded to unit 

A DIVIBGION OF GLOBE-UNION INC. 
966C E. Keele Ave., Milwaukee 1, Wisconsin | 

I Send me Centralab Catalog No. 29 

| Name | 

Company : 

| Addrens | 

City Jone State 
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Immortalizing 

the 

instrument... 

the 

all there 

are NOW Magnetic recording tapes of matching 

the 

instruments and 

For “Instrument of Immortals” SOUNDCRAFT TAPES FOR EVERY PURPOSE 

Soundcraft Red Diamond Tape (or high-fidelity 

Soundcraft Professional Tape for radio. TV 

and great voices, 

quality, They are Soundcraft Tapes, created and recording studios Splice-free up w 2400 feet. Stand- 
ard of professional hubs 

by leading recording engineers. Seundcraft 

Tapes alone combine Soundcraft LiFeTIME™® Tape for priceless record- 
. | ings. For rigorous use For Perfect program timing. A 

third as strong as steel. Store it anywhere Guaranteed 

@ Constant depth oxide for uniform middie- and low- for a Metume 
frequency feasponse 

Get the Soundcraft Recording Tape you need 
@ Micro-Polished® coating, a patented Soundcraft today. Your dealer has it 

process that climinates unnecessary head wear ‘ 
and gives uniform high-frequency response right 

from the sart REEVES 

@ Pre«oated adhesive applied directly to base firmly “a 
anchors oxide. No flaking, no cracking 

crereme 
@ Surfacedtubrication on beth sides! No friction, no ~ 

chatter, no squea 

@ Chemical balance throughout to prevent cupping, corp. Dept. U4, 
curling, Peeling, chipping 

10 E. 52nd St., N. Y. 22, N. Y. 

POR EVERY SOUND REASON 

THE WORLD’S FINEST TAPES... YET THEY COST NO MORE 

WRITE FOR OUR|( STANDARD 
1955 CATALOG BRAND TUBES 

Now Geared for Same-Day Shipment 

PHOTOFLASH SPECIALS 

@ Uniform output of 
reel-to-reel 

4 db. within a reek > 4 db 

individually boxed. « Onty tet quay 
Latest Dating eo Legitimate 
No private tabel, electrical or m 
Ne rebrandse of rewashed ‘‘barge 

‘eal rejects 

PT-524 General Eleetrie S200 Write for Free 1965 New Air-Mail — | 
watt-second phototlash tube. Order Biank. 

* 
New $20.00 Liste ALL Popular TV & Radio Types. 

80 mfd. 1000 V. 640 watt-rec- Makes Mail-Order a Pieasure 
2 eee Wi mas ond phototiash capacitor, New 50.00 All Tube Orders Over $25.00 (with full remittance) 

—POSTRPAID 

SPECIAL-PURPOSE Vuses 
AVN-1 Altimeter Indicator basic Write for our compicte vial "Bs on , industrial, 

movement Ol ma. 6 ma rhunt Special-Purpese and Crystal K- Be we stock over 
0° dial . Now types et exceliont prices 
” é 

Set Bx METEOROLOGICAL TRANSMITTER 
Meters 0-1 ma New awe Complete with tube 

SC R-O78R Gibeon Girl tranemitters a .-4 "Oring New 
Onty $1.75 

SUPER SPECIAL! 2000 Volts DC—-330 Ma. 
New 70.50 

Ovecil 

comple te 

Hewlett-Packard DoH Audio 
lator Bx 70 BASIC COMPONENT KW POWER SUPPLY KIT 

‘ » e Conta 
mee : Fad , Mee ae - oa rH e s50c ¥, AC, XPMR @ 400 MA. Primary—115 V., 

Weston O86 tube tester New 450.00 e 400 MA. Matched Smoothing Choke 
SC HR-264 Tranemittier-Receiver Field . iii ake t P. ima Bridge Filament for Four 

Set complet New 250.00 Complete 
AN/APN® Lorar omplete. Like New 160.00 onty $39.95 

AN/APN4H with IDGR Indicator 
KOR Receiver-Power Supply, wemee * Be VOLTAGE _ 
eryetal tubes mounte arn R GEIGER COUNTE 
priii New 1270.05 e Operate your geiger counter from ., aieest i 

PE 208 In rler New 14.05 e st - rake s unit « 
KRTLB/AROI Transmitter - Receiver te tage 3 r a 

with tubes and dynamotor 100 gewper, oe " 
156 me. 10 channel Exe. PUR® lated with ets 

General Radio TRBRA 720 HOA geixer inter 

723A in stock Exe. PUR®* ) tam ey Wy > 
TUT /ARC S TOS, BCSAK, TS-323 ame Model 10-4¥T wit poe 

IB-19A, APALO, ete PUR TWO-COLORED TUSE CARTONS. with new Safety 
*PUR—TDrice Upon Request ertitior Hreakawe This Super 

be x . ’ ” any 
Quantity prices on request Cartons F.0.B., N enc 

WANTED! Miniature (AUG, GALS, ete.) 01 
. TY 4, ote.) 0125 

All Types of Radio and Electronic Surplus Lance oF gs * HS 015 
Lares 6 ete.) o2 

Terme, 25° with order, batense. c 
All merchandise guaranteed 

New phone and addres. Phone: Walker . 7000 

PHOTOCON SALES 
417 WN, Foothill Bivd. SY camore 2-4131 

Pasadena 8, Collif. RY an 1-6751 

ELECTRONICS 

CORP 

CABLE; Photocon, Pasadena \_ 512 Broadway eps; N.Y.12, N.Y. 
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for this effect. In performance before 

a live audience the rules regarding any 

public address system use will apply 

Too much loudspeaker volume will 

cause a wailing feedback. Keep th 

microphone fairly close to the sound 

source. To expand the apparent size of 

a small chorus, place the microphone 

in front of the entire group. The group 

will sound “larger” and in a seemingly 

larger auditorium. For a 

rising out of the choir place 

phone close to the 

remainder of the 

urally without 

solo 

the micro- 

letting the 

heard nat- 

amplification or echo 

The same applies to a narrator with 

chorus or orchestra. Dramatic and or- 

chestral effects may be accomplished 

in a similar manner 

voice 

soloist, 

voices bh 

Although this article has dealt with 

‘live” performances, the same tech 

nique can be used for recordings. The 

same tape used in producing the effect 

will contain a recording of it. You'll 

find many uses for this setup in adding 

a bit of spice to musical and dramati 

productions 1) 

VERMONT 9SO PARTY 
HE Tri-County Amateur Radio Club of 
Brattleboro, Vermont is sponsoring its 

fourth “Vermont QSO Party” during the 
24-hour period Saturday, April 9 at 6 
p-m. sees? to Sunday, April 10 at 6 

p- (E ). 
According to the group there is no 

time limit and no power restrictions. For 
Vermont stations one point per contact 
will be allowed with the total multiplied 
by the number of states, U. 5. posses- 
sions, Canadian provinces, and foreign 
countries worked during the contest pe- 
riod, Outside stations will be credited 
with 5 points for each Vermont station 
worked multiplied by the number of 
counties in Vermont worked during the 
contest period. 

Credit for contacts with the same sta- 
tion on another band will be given this 
year in order to promote activity on the 
higher frequency bands. 

A certificate will be awarded to the 
highest scoring station in each state, 
U.S. possession, Canadian province, and 
foreign country, as well as each Vermont 
county. 

Logs and scores must be postmarked 
not later than May 10th. Send them to 
Tri-County Amateur Radio Club, “% Ray 
N. Flood, WIFPS, 2 Marlboro Ave., 
Brattleboro, Vermont. —V 

“OLD TIMERS NITE” 
HE Tenth Annual Old Timers’ Nite 
Round-up and Banquet will be held 

on Saturday evening, April 23rd in the 
Grand Ballroom of the Stacy-Trent Ho- 
tel, West State Street at Willow in down- 
town Trenton, New Jersey. 

This annual stag event is sponsored 
by the Delaware Valley Radio Associa- 
tion. 

Awards will be given to attendees sub- 
mitting the oldest amateur and com 
mercial licenses. A special award will 
go to the “Grand OM” whose radio op- 
erating experiences date back to the 
earliest days of wireless. 

Tickets are by reservation only and 
may be obtained from Ed G. Raser, 
W2Z1, 315 Beechwood Ave., Trenton 8, 
N. J., before April 18th. Tickets are 
$5.00 a head with late comers being 
assessed $6.00. — 
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You Will Never Be Fooled With A Walter Ashe ‘‘Surprise’’ Trade-in 

CENTRAL ELECTRONICS MULTIPHASE SINGLE 

SIDEBAND 

EXCITER KIT. 

20 watts peak 

output. Model 

20A. 
Net $199.50. 

Wired and tested 
Net $249.50. 

HARVEY-WELLS BANDMASTER 
MATCHING TRANSMITTER 
AND RECEIVER. Model T-90 
Transmitter. 90 watts input 

With a Walter Ashe “Surprise” trade-in, there's 

no foolin’ around when you offer your used 

(factory-built) test and communication equip- 

ment. Walter acts fast and fairly to give you 

the best trade-in of your life. Get his money- 

saving offer. Then you be the judge. Wire, 

write, phone or use the handy coupon today. 

All prices f. o. b. St. Lowis + 

2 bbohe 
RADIO CO. 

1125 PINE ST.» ST. LOUIS 1, MO. 
April, 1955 

TRANSMITTER-EXCITER 

Built-in VFO or crystal. CW and 

Phone. Bands witching. Six bands 
80 thru 10 meters. With tubes, 

less power supply. Net $179.50 

R-9 Receiver. Double conversion. 

Six bands 80 thru 10 meters. 

9 tubes, S meter. Less speaker. 
Net $149.50. 

NEW, IMPROVED f 
JOHNSON VIKING b 

RANGER 

KIT. With tubes. Net $249.95. 
Net $214.50. 

Wired and tested. 
Net $293.00. 

fetter ee eee FREE CATERER Gera rooserens 

Phone CHestnut 1-1125 8 waiter asHe RADIO COMPANY R-4-55 8 
' 1125 Pine Street, S1. Lewis 1, Missouri : 

. Rush “Surprise” Trade-in Offer on my ' 

' ' 
' for ' 

' (show make and model number of new equipment desved) ’ 

: Rush ‘ ‘ e ' 

' ' 
8 Nome ' 
' ' 

8 Address 5 
' ' 

' cw lone 8 
' ‘ ’ 
t “ee oe ee ere ee ee ee ececcescesasoseooesod 

HALLICRAFTERS SX-96 
RECEIVER. Less speaker. 
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Mom ANTENNA 
reputation worth? 

fey LEAD-IN 
By LEONARD LIEBERMAN 

Unique transmission line 

featuring low losses over 

long lengths at u.h.f. is 

excellent for fringe areas. 

Fig. 1. View of the launchers used at the 

antenna and house end of the “G-Line.” 

The wire itself is strung directly from 
the antenna to the house entrance of the 

lead-in wire; the launcher sends the re 

ceived signal down the wire in the meth 

od peculiar to this type transmission line, 

7 

Fig. 2. Details of the launcher cone. 

A’ UNUSUAITI type of antenna lead lead. A further benefit come from the 

in which may be found useful for fact that just as the wire does not radi 

dificult u.h.f. installations is called ate, conversely, it cannot pick up exte! 

G-Line ifter its inventor, Dr. G nal poises as might come from faulty 

Goubau. It is shown in Fig. 1 Ch electric motors, car ignitior et 
ectifie new lead-in works on the surface-wave To understand why these condition 

transmission principle prevail, let us examine the tructure 

$49.9 It is well known that a single wire of the unit. If we consider the inn 

in air which has a voltage impressed surface of the dielectric coating on the 

Model $-38D { on it will radiate energy This, of wire as one side of a capacitor and th 

‘ course basic transmitting antenna outer surface as the othe side the 

Dat theory. Dr. Goubau, in an effort to de- amount of radiation would be a fun 

velop a imple super-high-frequency tion of the leakage current through 

wave guide, found that when a single the dielectric. If the material has a 

wire is coated with a dielectric mate- good dielectric constant, this leakag: 

rial, some interesting things occur. The is small and the radiation field 

first of these is that the wire becomes small. It has been found that this field 

nonradiating. As a result, virtually all can be kept within one-quarter wave 

the energy impressed at one end of the length from the center conductor 

wire is recovered at the other end The construction of the line mak« 

The second result noted is that as it virtually unaffected by rain or la 

against the 72-ohm impedance of a ers of soot. In all two-wire system 

coaxial cable of the same size, the im- these installation bugaboos create low 

pedance of the “G-Lin« is approxi- impedance paths between the two 

mately 300 ohms. This gives a better lines. This is true to a greater o1 
Mode! S-94 (S-95 match to most antennas which are de- lesser extent of all two-wire system 

signed with a 300-ohm output impe- In the “G-Line,” all that occurs is that 

dance the dielectric is increased with a very 

. . Another result is that since there small increase in the loss resulting 

is only one wire in the system, as com- from additional dielectric currents 

allicratters pared to two in the twin-lead lead-in This effect is hardly measurable with 

the wire lo is half that of the twin- laboratory-type equipment 

HICAGO 4 ILLINO 
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CAPACITOR- 
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To develop the proper wave trans- 

mission along the line, special 1aunch 

are required These launchers 

are hollow cones. The large diametet 

of the cone is determined by the de- 

sired size of the field around the wire 

and by the lowest operating frequency 

(It might be noted that these launch 

ers, because of the last-named r 

quirement, also act as high-pass filte 

aiding the set in the rejection of inter 

fering signals below the u.h.f. band.) 

The launchers (Fig. 2) are 17 inches 

long and 9% inches in diameter at the 

large opening. A nonconducting cone 

is attached over this opening to keep 

the launcher weatherproof. The di 

electric-covered wire is connected to a 

(balance-to-unbalance trans- 

This balun has a flat stand- 

ratio the entire u.hf 

band. The other end of the balun is 

connected to the short 300-ohm lead 

from the antenna, or the 300-ohm lead 

into the building 
The the two 

ers and the two baluns is 

ly one db total 

the entire u.h.f 

wire is 1 db per hundred feet 

loss in the best of the 

tems is 1.9 db per hundred feet 

that 

with dry line 

“G-Line 

than 

system 

with 

usually ised 

“balun’ 

former) 

ing-wave over 

loss caused by la inch 

ipproximat« 

constant over! 

The loss in the 

The dry 

two-line sy 

and is 

band 

Some 

arithmetic show for 

125 feet 

loss of the 

smaller 

elementary 

runs ove tne 

total 

progressively 

the best 

comparison 1s 

line of the 

“G-Line” is 

runs as short as 90 feet 

30 feet when wet 

These facts indicat 

the “G-Line” in fringe reception 

At uh one of the 

the antenna tower 
from the hous« 

lead-in wire. This 

visable to take ad\ 

hill which might be 

short 

becomes 

the loss in 

When the 

ribbon 

the 

for 

and 

two-wlre 

made 
type 

new 

efficient even 

when dry 

more 

the potential of 

areas 

factors 

height or dis 

in the 

inad 

sturdy 

limiting 

on 

tance is the loss 

loss make it 

antage of 

trees or a 

very 

the 

line 

the 

would be 

more 

than a distance away 

With 

run the 

feet from 

than 
feet of 

line is 

ered with 

ble to 

500 

G-Line it is pos 

from a point 300 to 

without any 

sustained with 

currently-used 

made with #14 

060" of poly 

house more 

100 

wire ince the 

AWG wire co 

ethylene 

WK) feet 

loss 

it can 

with 

requiring any upports. If it is de 

the rted by 

string (such as used in fi 

be sti ing for i far a 

out " 

ired line can be Ippe 

nyion hing 

bent 

The 

nnected a 

line) as long a the wire isn't 

than 30 at any 

launchers and 

hown in Fig. 1 

more point 

wire are cv 

The wire, itself, should 

he kept it least one foot from the 

house or the ground 

One particular ipplication of th 

transmission line is in installation 

vhere the house is hadowed” by a 

hill or obstruction. This line allows the 

planting of the antenna mast at any 

convenient high location 

“G-Line presently be 

factured and marketed b the David 

Bogen Company, Ine of Ne York 

City, under license from Surface Con- 

duction Ine Mh 

Get this 

Cabinet FREE 

Sprague Ceramikit 

WITH A BASIC ORDER OF 
CERAMIC CAPACITORS 

CK.-2 
150 Assorted 

Capacitors 
$38.00 LIST 
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a brand new line 

fd pd pa 
OF CALIBRATED BANDSPREAD! 

40 Meters 
7 Mc-7.3 Mc 

en ad 8°-205.2° (165.4°) 

80 Meters 
3.5 Mc-4 Mc 
16.8°-275° 

leading 

20 Sater 
14 Mc-14.4 Mc 

(20.2 Mc-21.6 Mc 

25°-260.5° (235.5°) 

MODEL S85 

*. 

105/125 V. 50/60 cycle 

Either $119.95 

/ 
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TRACKING ERRORS 
IN PHONOGRAPH SYSTEMS 

By T. A. BENHAM and PAUL CRAIG 

Haverford College 

A summary of the important factors involved in the 

design and mounting of pickup arms for best results. 

HE problem of needle pressure and 

resonance has received much atten- 

tion in the literature of sound repro- 

duction. A related problem which has 

received far less attention is that of 

needle tracking error. It has not been 

widely realized just how much may be 

done to minimize this source of distor 

tion and record wear. Tracking error is 

defined as deviation from perpendic 

ularit between a line through the 

pickup cartridge and a radius drawr 

to the needle point from the recor 

center. In recording, this error does not 

arise, for a lathe is used to transport 

the cutting tylu which insures the 

correct angle at all times. However 

playback is generally 
with a pivoted 

accomplished 

irm which must track 

the record from a single point 

The result of the finite length of the 

pickup arm is that error is introduced, 

and the needle is not at all times per- 

pendicular. This error has a number of 
detrimental effects. In magnetic type 

cartridge 1 push-pull action is gen 

erally used to ancellation of 

When track- 

force is exerted to 

displace the needle from its normal rest 

obtain c 

even harmonic di 

ing is 

tortion 

imperfect, a 

position even when no g 

sent Thus 

pole 

modula 

needle is 

than the 

roove 

the 

pie c forced closer to one 

other, so cartridge output is greater for 

displacements in one direction than in 

the other, resulting in even harmonic 

distortior 

the 

region othe! 

In non push-pull cartridges 
needle is forced to 

than that in 

operate in a 

which it was 

designed to operate, so that the damp 

ing biloch nave a continuous extra 

force in one direction 

Another disadvantage of tracking 

error is needle wear. Since more force 

is exerted on one side of the needlk 

than the other, wear is uneven, and its 

life will be proportionately reduced 

tracking error changes 

while the record is played, wear is dis 

tributed about the point of the needle 

making the life that much shorter 

Thus, if error varies from +10° at the 

outer radius of the record to » at 

the inner radius, wear is distributed 

along 15° of the needle 

In designing a pickup arm there are 

three dimensions which must be taken 

into account, neglecting the actual piv- 

oting mechanism. Two of these are un- 

der the control of the manufacturer, 

ind the third must be determined by 
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(INCHES) 

6 9 wo ti 12 
LENGTH OF PICKUP ARM 

Fig. 1. Straight arm error at 3” and 6 
with the needle passing over the center. 

the use! The first two are the length 

of the arm and the amount of offset, or 

head angle, of the cartridge mounted in 

the arm. The head angl« usually in 

troduced by building a curved arm, or 

by mounting the cartridge at an angle 

on the head of the arn 

The third factor is the amount of 

overhang of the needle over the turn- 

table spindle when the arm is mounted. 

This factor is extremely delicate, and 

must be determined for each individual 

arm if tracking error is to be reduced 

to a minimum. We must reach a com- 

promise between obtaining the small 

est possible amount of error, and al- 

lewing the arm to overhar o far that 

excessive force is applied to the needle 

from this alone. To make mounting as 

simple as possible several graphs ha 

been drawn from which the best 

mounting for a given arm can be found 

ata glance 

Fig. 1 shows the error of various 

length arms at 3” and 6” radii if the 

needle passes over the center! Even 

with an arm as long as 10” the error 

at the outside of a 1 record is almost 

Fig. 2. The “cartridge offset curve shows 
head offset in degrees required for zero 
tracking error at 3” radius for various arm 

lengths. The curve “error” at 6” radius 

shows error in degrees that would then 

occur at various arm lengths. The nee 

die passes over the center of the record. 

& 

ERROR AT 6” RADIUS 
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ERROR AT 6” (DEGREES) 

cal CJ 
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OPPORTUNITY AT RCA 

FOR 

BROADCAST FIELD ENGINEERS 
ce eo eee e seers eer eseseeeeeeeeeseeeeeeeeeeeeeseeeeeeeveeeeeeeeeeee ee ee @ 

a RCA needs trained broadcast engineers who can 

( 7 \ ~) direct and participate in the installation and service 

Fe .e) of television broadcast equipment. Here’s an excellent 

ne opportunity for training and experience with color 

a : TV transmitters. 

You need: 2-3 years’ experience in 

broadcast equipment, including work on TV 

CAN YOU QUALIFY ? transmitter installation. You should have: EE 

degree or good technical schooling, Ist Class 

Radio-Telephone License. 

Top Salaries 

Enjoy RCA advanta ges ‘ Many Liberal Company-Paid Benefits 
Relocation Assistance 

For personal interview, please send a complete resume of your education and experience to: 

Mr. John R. Weld, Employment Manager 

Dept. Y-2D, Radio Corporation of America 

Camden 2, N. J. 

Yani, RCA SERVICE COMPANY, INC. 
: ” A Radio Corporation of America Subsidiary 
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WIW IV beats 

last year’s 

Field Day record 

with hallicrafters 

—_ 

Lawrence T. Fadner, team captain in 

Chicago's 1954 North Suburban Ham 

Club ARRL 40 meter CW Field Day 

bettered the club's last year record 

by nearly 30%. 

and Hallicrafters SX-66 is hot news 

too. More hams are teliing each other 

about this new receiver than about 

any equipment in years. 

' Used ty ITF yor cxnmenb, 

je ld in 8&9 countetes 

hallicrafters 

FREE Se ew j-wide Time Convers 
Ca slate | band trequency sllocatic 

£ a tur piner handy dete 
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LENGTH OF PICKUP ARM UINCHES) 

Fig. 3. Assuming zero tracking error at 

3” radius. curves show desired position of 

needle point in relation to center of rec- 

ord. The curves 0-20 degrees refer to 

the various head offsets. Refer to text. 

17 degree Fig. 2 shows how much we 

can reduce this by simply turning the 

cartridge in the end of the arm. The 

error has been removed at a 3 

where it does the most 

with a 10° arm with about 

head angle the error is 

9 degrees at the 

radius 

harm. Now 

a 8.5 degre 

approximately 

outside of a 12” re 

ord. Fig. 3 shows how much overhang 

(position of needle in relation to center 

ES) 

2 

5 

= 

ERROR at 6 Raows ( 

s 

5 7 a) + 10 " iz 13 14 6s « 

LENGTH OF PICKUP ARM (INCHES) 

Fig. 4. Tracking error at 6” radius for 

various head angles with overhang set for 

@ zero error at a 3” radius. See article. 

of record) is with various 

pickups to remove all error at a 3” 

radius Vith our 10” arm and a 15 de- 

gree offset 

necessary 

necessary 

angle only .33” overhang is 

This dimension must be de- 

termined very accurately, for only a 

few hundredths of an inch can make a 

difference of several degrees tracking 

erro! 

Fig. 5. 

set for zero tracking error at 3” and 6” 
Optimum head angle and head off. 

radii. 
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EXCEPTIONAL BUYS! 
Our good fortune in buying the 
products listed below at the 
right prices assures you of great 
savings! 

G. E. TRANSFORMERS 
KVA Pri P 
6.100 15 s 

Syge te o 1 
i $100.00 

G. E. VOLTAGE Seviese 
Ratio 70:1 $50.00 

hed g. SATURABLE Gaacvens 

G. E. INDUCTION REGULATORS 
with meter for ote trol) 

TUBES 

G. E. METERS 

AC Type A 

G. E. MAGNETIC SWITCHES 
600 Volt, not encased, 110 volt control) 

uP 1 if ' 

G. E. CONDENSERS 

G. E. RESISTORS 

COPPER OXIDE RECTIFIERS 
GER Mods On K1S52v $10.00 

MICA 
‘ ‘ ‘ ore , $20 00 

$10.00 

ELECTRIC FURNACES 
110 Volt > KW iP T Hevi 
Duty Elect pa : 

MOTORS 
1 t © HP Mot ' P HP 2209 
6 y A $25.00 

Request complete list Write for Quantity 
discount. Prices F.O.8. Oak Ridge, Tenn. 
Satisfaction guaranteed 

SCIENTIFIC EQUIPMENT 
DISTRIBUTORS 

106 Verbena Road Ock Ridge, Tennessee 

GET INTO 
ELECTRO 

You can enter this uncrowes a. interesting fleld 
Defense expansion new de pmen i and 

trained ecla Study « phan« 7 & 
electronics the ry and y actice TV; FM; broad 

. mo i castir ’ i } ma 

1 Ma 
Write for catalog 

VALPARAISO TECHNICAL INSTITUTE 
Dept. RD Valparaiso, indiana 
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Fig. 4 shows the error at 6” for vari- 

ous head angles, when the overhang is 

adjusted for no error at three inches. 

For designing the best pickup of some 
particular length Fig. 5 shows the best 

head angle and amount of overhang in 

order to have no error at all at 3” and 

6". For a given pickup, where the 

length and head angle cannot be 

changed, Fig. 3 would be used to find 

the proper amount of overhang. —j0- 

ION TRAP MAGNETS 
By GEORGE RULFFS, JR.. W2C]Y 

AGNETS from discarded bar-type ion 
traps should be salvaged to make a 

bench tool for collecting loose steel fil- 
ings and chips resulting from metal work 
on a chassis. 

Cement a magnet from one of these 
traps into a Bakelite or polystyrene tub- 
ing of correct diameter and convenient 
length. Ordinary household cement will 
do nicely. 

Should the magnet be larger than the 
tubing’s inside diameter, file away some 
of the tubing for a snug fit. If the tub- 
ing inside diameter is too large, the bar 
may be wedged into place with serap 
pieces of poly plus a generous appli- 
cation of cement. Both ends of the tub- 
ing may be treated this way to make a 
double-ended tool. 

This gadget will also hold and start 
small steel nuts in hard-to-reach places. 

SMALL COAX, LARGE PLUGS 
By E. J. GAUSS, WOEOS 

AVE you ever tried to use connectors 
designed for large cable with coax of 

smaller diameter? if you have, perhaps 
you will be interested in the way this 
problem was handled by one experi- 
menter who achieved a weather-tight 
joint in addition to strengthening the 
junction against wear. 

The more common types of “UHF 83” 
plugs do not fit common coax having a 
diameter of .245". Such plugs are de- 
signed for cable with an o.d. of 405". 

For one application it was desirable to 
use RG-59/U (o.d. of .245”") with large 

connectors. Commercial adapters were 
not available at the time. The connector 
was to be used outdoors and had to be 
weather-tight. It was found that 4” i.d. 
rubber tubing, commonly used with Bun- 
sen burners could be used as an adapter. 

4 2” piece of the tubing was clipped 
over the end of the cable. The cable was 
then stripped and soldered to the con- 
nector in the conventional way. The rub- 
ber tube has an o.d. of about *%" and 
inereases the diameter of the cable so 
that it makes a snug, weather-tight fit. 
In addition, the rubber tubing strength- 
ens the cable and prevents wear near the 
connector, 

Although this method works quite well 
for most applications, it is not recom- 
mended for exacting work as a slight im- 
pedance discontinuity is produced. —\)) 

How small coax is adapted for use with 
large connectors by means of rubber tubing. 
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From NEWCOMSB’S 

Big, NEW HI-FI LINE 
The two new Compacts, with amplifier, preamplifier and control unit all 

in one...the new Classic 200 FM-AM Tuner, the answer to years of de- 

mand...just three of the twelve all new components in the Newcomb 

line —a line which offers an amplifier for every hi-fi need. All twelve 

reflect the engineering leadership for which Newcomb has been famous 

since 1937. Visit your dealer...see and hear the full Newcomb line and 

you'll understand why Newcomb is your best buy in hi-fi! 

HI-Fi COMPLICATED? EXPENSIVE? 

NOT WITH NEWCOMB'S COMPACT 12! 

Newcomb offers every music lover authentic high fidelity with a minimum of 
expense and trouble in the new Compact 12. Provides unequalled flexibility 

and range of sound control. Needs no cabinet. Just plug it in, connect it to a rec- 

ord changer and speaker. But if you prefer to use cabinetry, it includes Newcomb's 
exclusive “Adjusta-Panel” feature for easy installation. Simple to move — ideal 
for apartments! U/L approved. 

Compact 10 ~—A simpii- 
fied 10-wott version of exceptional 
performance 

Compact 12 Specifications 

12-watt high fidelity amplifier — preamplifier — contro! unit 
« less than 1% distortion at 12 watts « response +1 db 20 
to 20,000 cycles « separate crossover and rolloft controls give 
36 different recording curves « input selector and rumble 
filter « 7 inputs « mike input « tape input + output 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 
balance control « new level control « advanced design loud- 
hess control « size only 4¥e” high « 12¥e" x 9”. 

FOR SUPERIOR RADIO RECEPTION 

Fi 

NEW Classic 200—2 knob FM-AM Tuner 

For years now, satisfied Newcomb amplifier 
owners have asked for a tuner by Newcomb. Here 
it is— the Classic 200 high fidelity tuner to deliver 
the utmost to a fine amplifier! It, too, is compact 
in size. : 

Designed for use with any amplifier having its own controls 
Fully enciosed, beautifully finished to use as is, or the ex- 
clusive “Adjusta-Panei"’ makes cabinet installation simple 
U/L approved. Output is 10 volts at less than 4%. 1 volt at 
less than 4/100%. Effective to 200 feet from amplifier. Many 
new circuit advances in both FM and AM sections. Results: 
30 db of quieting with only 14 microvolts input on FM. 1 
microvolt AM sensitivity for 1 volt output. Only 6%” high x 
11¥e" 4 11%" 

“Hi-Fi Is For Everybody” Explains the how and why of authentic 
high fidelity * How to buy and install economically « Informa 
tive and thoroughly illustrated + Not a catalog 

wo E A Cc ©) A | Bsn Mae # and Tuners 
eoocococ oor or nnn en nena oneness 

a Here's 25c for new book, NEWCOMB, Dept. *-4 
“Hi-Fi Is For Everybody.” 6824 Lexington Ave., Hollywood 386, California | 

a Please send free catalog “ee ! 
of Newcomb's complete — . § 
line of 12 new hi-fi prod- ! 

ucts, plus name of my Address - § 
nearest Newcomb dealer. ! 

City Zone State ! 
ee ee ee ee ee ee ee ee ee eee ee om ew ow oo oe oo © oo Oo  ® @ oo = _— 
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THE TWIN SUPPLY 
By J. J. HOEFER, wou, and G. GORDON, JR. 

A unique power supply which uses junk-box parts and 

offers some unusual features for the home experimenter. 

ROBABLY one of the com- 

mendable attributes of the radio 

is his ability to stretch the 

junk box, thereby saving 

himself a few pennies 

The ideas presented in this article 
save the cost of 

most 

amateur 

use of his 

a high-voltage trans- 

in an oscilloscope power sup- 

ply by utilizing some already on hand 

In addition, other uses can be made of 

the somewhat unusual voltage multi- 

plier circuit shown in Fig. 1 

It will be noted that one side of the 

output of the high-voltage supply is 

grounded, and further study will show 

the circuit to be a voltage multiplier: 

with a half-wave rectifier 
Simultaneously, a low 

former 

in series 

voltage is ob- 

tained from the same transforme: 

The low-voltage supply is conven- 

tional and no more will be said of it 

Let us examine the operation of the 

high voltage supply 

C, is charged through V, to approxi 
mately ¢ 

the secondary 

shown. C 

voltage of one-half 

with the 

is charged through V, to a 

the peak secondary volt- 
age plus the voltage on C,. C, is then 

charged to a value of 4e, the peak 

voltage of one-half the secondary plus 

the voltage on C 

As the 

this represents a voltage of four times 

the peak 

polarity as 

value of 3¢ 

output is taken across C 

the peak voltage across one-half the 

secondary. Thus, for a 250-—0—250 

transformer, e equals 350 volts, and 

we may expect approximately 1400 

volts d.c. out 

The capacitors should have a work- 

ing voltage rating in this case as fol- 

lows C.-350 volts. C.-1200 volts. C 

1500 volts. The peak inverse voltage 
rating of the rectifiers should be: V 

700 volts, V.-1400 volts, V,-700. Most 

vacuum rectifiers have a peak inverse 

voltage rating in excess of 700 volts 

types 5U4, 5V4, 5Y3, ete 

of 1400 volts or higher 

The output voltage will be negative 

with respect to ground If the recti 

the output will 

Separate filament trans 

should be used for Jt and 

J to keep from exceeding the cath 

have a rating 

fiers are all reversed 

be positive 

formers 

ode-filament voltage rating 

Another shown in Fig. 2A 
will give a greater voltage out for the 

same number of components. In this 
case C, will charge to 2 the peak 

voltage of the full secondary, through 

V,.. Cy charges through V, to a value 

of 4e, the peak secondary 

the voltage on ©C,. C 

circult 

voltage plus 

across which the 

output is taken, will charge to 5e, the 

peak voltage of one-half the secondary 

plus the voltage on C 

130 
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Fig. 1. Schematic of the twin power supply. 
See text on the values of component parts. 

Thus, an output voltage of five time 

the peak voltage of one-half the se 

ondary is obtained. For a 250—0--250 

transformer, a d.c. output of 1750 volts 

can be obtained 

Voltage ratings of the 

now : C,-700 volts, C,-1500 volts, C,-2000 

Peak inverse 

the rectifiers should be: V 

V.-1400 volts-V,-700 volts 

Like any 

or more sections may be used, and 

capacitors are 

volts oltage ratings on 

1400 volts, 

voltage multiplier, fewer 

various voltages may be obtained. The 

circuit of Fig. 1 can be made to give 

voltages of 2e, 4e, 6e, and that of Fig 

2A to give voltages of 3e, 5e, Te, for 

example. A large high 
voltages of either polarity can be de- 

selection of 

Fig. 2. (A) Revised circuit of Fig. 1 which 
provides greater output voltage. See text 

for parts values. (B) Application of the 
circuit as a bias supply. using 1N34's. 

+ 2 

Lif 

4 

R l megohm pot 

Cys, Ce, Co—50 pfd., 30 v. elec. cape 

CR, CRs, CRe—1N34 crystal diode 
T Fil. trans. two 6.3 +. windings 
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S ALE! [[Jjebcor 

) 6°° RECORD CHANGER 
Buy at Lofayette's 
LOW SALE PRICE \ necenom 

You'll find this famous Webcor Stechengee not only in Webcor Fonograts 
but in radio phonograph combinations of other famous manufacturers. This 

* Bread new is truly supreme excellence in record changing. Not only does it play all 
tully eutometic 3 speeds and al! sizes of records, but it plays up to four hours automatically 

sesame Ave a terrific 
deal with one of the leading 
manufacturers of fecording (ape 
to supply us with their regu 
tape which sells a aim 

; . then shuts itself off after the last record has played. The Webcor twice our pr 
iia eee Diskchanger was designed for swift, silent record changing: smooth, pent e ANTER kL 

accurate turntable speeds: and gentile treatment of your precious records (On Ly 
TIME ite iat Tie To obtain these qualities, Webcor has included such outstanding festures 

at the: Balanced Tone Arm, Electrostatically Flocked (super-soft) turn. an od recording tape ee Mt j j i 4 
ary ome ory table, and a powerful 4 pole motor, Shpg. Wt. 1é Ibs uniform —y- "4 —— } aed 

PK-49 Singly, ee 26.50 fidelity; untfazm Goecene pense from 
* Autometic shut-off 

ofter last record 
WEBCOR WITH G.£. CARTRIDGE in lots of 10 roils -1.75 oa 

STOCK NO.PK-46 “ame as above but with GE. RPXN 150 Triple-play cartridge LAFAYETTE EXCLUSIVE 
List Price, $51.75 : 29. OYNAMIC EAR PHONE 

— 4 us Hu 

CASCADIAN : 
TV BOOSTER 

SAX? “cireuit 
rate tone and volume 7 
controls. Complete with c 

: 

neo. rrice SHBSG — 
tubes—output transform- 
r—pictorial and schematic 

diagram ‘ N 95 BS 78- +--+ = -- +--+ - +--+ > +s ss sono sss > 

Biggest Booster Buy Ever! 

Famous Masco Cascode Booster!! 
@ Three tuned cireuits—cascode! 

Exect replacement for Admiral 
Tey CT 

Filament ~ 
83 "i 4 ¥ 

© Golden Grid 6827 Plus 616 Plus rectifier! co anal ve nee Baie fea ad ad's —_ 
@ 35 db gain (56 times!) average on all channels! In Lots ot 3 95 TR-6O—Lots of 3. each 4.50 
A sensational new tunable VHF booster utilizing a spe- : 
cial low-noise circuit Employs the new. Golden Grid Bingly, each 14.45 Singly, each 4.95 
6BZ7 tube so well known for its use in cascode circuits 
Field pioneer and specifically designed for new low noise rg og 4 ay se erie et - FAMOUS ALARM-TIMER 
high front e 3 c ri > le ps , a 
twee pm Aang Singie yt ny be and 6! Two stage preselector. Fully shicided spiral © Cue AS SWITCH of operation. Signal strength i¢ increased at least 56 inductance tuner reduces oscillater radiation. Uses 6AFé @ SLEEP SWITCH 

times—35 db!—average on all channels. Rack and pinion | & OT! and INS2 crystal diode High sensitiviiy—-low | @ AUTOMATICALLY TURNS 
permeability for precision stability. Automatically —— awe Bingly, each : --» 1445 ON RADIOS, ETC 
switched on and off by TV set. Uses cross-neutralized ASTATIC UHF— 
636 and 6BZ7 tubes for maximum gain and bandwidth 
U/L approved. For 110 volts AC. Wt. 5 Ibs. 

Masco TVG-53.in lots of 3, Net 9.45 Singly, a 9.9 

ALLIANCE [/:4 

In ints of 3, each . 13.95] We've done it again. We bought 
up the overstock of an equipment 

REAR SEAT AUTO SPEAKER KIT —g | sutmetie “t-button timer ats 
HEAVY DUTY a iveaway price Turns on radios, 

A oN V sets, tometers, ete. at any preset time within 12 hour 
6" x9" PM KIT = tre Built-in SPST ewitch handles up to 15 amp 

—- a—_ 15 volta Has sleep switch so you can go to sleep to 
ee 0 6 ae musico—it will automatically shut off radio at preset time 
—_— = up to 90 minutes. And it also tells time. Radium dial 

. - ———/ | For 110-120V 60 cycle we Bhyse 1% ihe 

A comgiete kit for addi to speaker in the rear | M6-106....... : ...Net 5.70 
of your car. You get a 6 M speaker with « 2.15 
ox. Ainico V magnet; och PK bee three position switch 5 Tweeter ANDO 
so you can select either speaker alone or both together, 
dial plate with mounting bracket, knob and hardware; @ ' Crossover Network 
plastic grille (illustration A) (your choice of brown, : a 
Tey or silver), wire and wiring instructions. Simple to 
netell. Shpg ‘we 4 ibe. 

A new revolutionary 
design with monolobe 
highly directional! pat DELUXE 6” «x & KIT 
tern that covers all SK-37, with chrome plated metal grill (Fig. B). 
channels 2-83. Fea- iL : A specially designed 5” Tweeter 
tures great power, - MM cdi testss atts fie .- thet will assure high frequency when used 
minimizing or elimi- with any speaker you now possess ou oan new make 
nating interference and ghosts, your present speaker inte « 2-way system in- 
high front-to-back ratio: UHF creasing the high frequene et ee up lo 1s, See cr cyeles 
and VHF lobe patterns in line Diagram ine included Ww 
off front of antenna. Tubular the experimenter, student or dealer. An STOCK NO. BY-14........ : 

extremely sensitive and small (1)5 al [pun 7 
microphone used in hearing aids and ULARS WEVER BEFORE AT THIS PRICE 

built seamed sluminum ele- 

other small apparatus. Can be used as 

IMPORTED DIRECT 

ments, seamless boom, fibre 
glass and low dielectric loss 
insulation, zero loss impedance lapel mike—miniature tranemitter mike 
matching transformer between for a locations, et< jis size 

performance gives it joint ver 
satility. Brand new. Size only 1%” Prism-Cooted Lenses 

@ All-Metel Construction 
, @ individual Focus peepeccesoosccooses @ lect Cc as 

antennas, All hardware 

a VO-0—Gete ber—Gies. we Diam. « 5/16” deep. Imported w save 

RADIO RECEPTOR DUAL STYLUS F-105, @ x 30 with cose....NET 18-25) with order 

UHF CAVITUNER - 6-15, 7235 with cose....NET 19.95 Add 10% 
f-103, 7 x 50 with cose....NET 21.95 

Fed. Tax 
Complete with 6 AF4, 

68Z7 and IN82 

Tunes al! UNF channels 14- 
82. Most advanced engineer- 
ing. . used 

Here's « typical Lafayette special for 

Net—Lots of 3, ea 11.96 Singly, each.....12.45 

F-104, 12 x 50 with cose... .NET 32.50 

Cartridges! 
wer 11.95 as bandpass pre-selector, one Stock Me. K-29 - 

controlling 1 oseillator. if NEWYORK Y. 100 Sith Ave 

waitornty roed "bandwidth ESTERN ELECTRIC HEARING AID ji/* BRONKNY 542 E Fordham Re 
high selectivity, low —- Jaf =— pam WS 
Bem gaia. Ce pletely shielded rand new. in origings Gap. Come Ae NEWARK) 24CentralAve 
Ideal Ssstee, Meelis ies few lev? at - . : 
we, Aise Se” a ae  - ive pueord. ‘bellery cord ee PLAINFIELD NS 139 West 2nd St 

ry lee, we 
hee Act 

ow whi cy Ieet ines OSTOM MASS 10 derais TL-26...Lote of 3, os. “as Scape re ee $14.95 | ON MA Federal St 
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Here’s how to 
GET MORE WORK 
OUT OF YOUR 

Oscilloscope! 

A complete, easily understood guide to 
using the handiest, most profitable 

service instrument of all 

MODERN OSCILLOSCOPES 
AND THEIR USES 

By Jacob H. Ruiter, Jr. 

of Allen B. Da Mont Laboratories, Inc. 
526 pages, 370 illustrations. Price $6, 

Oncilloecopes are 
ervicemen 

gold 
who 

; be 

LAST 18 BOOK 
REALLY SHOWS YOU HOW 

nm clear, easily under- 
stood terms, it teaches you 

when, where and exactly 
how to use the oscilloseope 

how to interpret pat 
how to 

"SCOPE EXPERTS 
get better jobs 

» +» bigger pay! rp 
mathemat 

terns use your 
"scope to handle tough jobea 

and better 
no involved 

easier, faster 
contains 

ited discussions 
brase tacks in explaining how « 

ate. Then you learn exactly how 
work and on all types of AM 
loe———from loeating troubles to handling tough realign 
ment jobs 

WORK EASIER—BETTER—FASTER! 

Each oporation is clearly explained step by 
step. You learn to determine just where and 

how to use the ‘scope on a specific job; how 
to make connections and adjust the circuit 

components; how to set the controls; and 
HOW TO ANALYZE OSCILLOSCOPE PAT- 
TERNS fast and accurately. 370 illustrations 
including dosens of pattern photos make 
things doubly clear 

Ne other type of 
specific service train- 
ing can mean so much 
te you in beostin 
yeur efficiency | 
ea wert! 
coupon NOW for 10- 
day FREE examina- 
tion! 

Instead, it @ 

PRACTICE 
10-DAYS 

B boot. RN.45, RINEHART & Company, Inc, ' 
If 232 Madison Ave., New York 16, N. Y. { 

t Bena MODERN OBCILLOSCOPES AND THEIA uses § 
” ‘ If hook fe dey FREER EXAMINATION ie sats 

‘ 
' t 

" and owe u nothing 4 

8 pom om | 

crry Fane STAT? | 

OUTSIDE U.S.A. $6.50, cash only 

Gus return beok within 40 days 

Money back "" 

veloped with any transformer, and 

still have a low-voltage supply! 

In actual operating tests these cir- 
cuits give outputs which are very close 

to calculated values. For scope sup- 

plies, the ripple will be satisfactory 

when all capacitors are 5 microfarad. 

Another application of this circuit 
is for a bias su»ply, using 1N34 crystal 

diodes in the circuit of Fig. 2B. The 

transformer makes use of two 6.3 volt 

windings, with filament power also 

taken from both windings. There is 

considerable leeway in the matter of 
filament transformers. Two trans- 
formers can be used, a unit with two 

windings can be employed, or a regular 

power transformer having two fila- 

ment windings could be used after the 

high voltage windings are iaped for 

safety’s sake. Output voltage is ap- 

proximately 45 volts maximum. The 

capacitors should be 50 microfarads 

for good filtering and be rated at 50 

volts. A combination of a 6.3 volt and 

a 5 volt winding can also be used for 

slightly less output. Proper phasing 
of the windings is necessary, and re- 
versal of the leads of one winding may 
be needed —- 

IMPROVED 10-METER SIGNAL 
By G. R. ANGLADO 

HEN a 10-meter whip antenna is used 
for receiving 10-meter band signals 

on an auto set, a great loss of signal 
strength usually occurs. The antenna is 
usually mounted on the rear bumper 
and connected to the receiver with co- 
axial cable. This decrease of sensitivity 
is caused by the shunt capacitance of the 
lead-in and it is impossible in most cases 
to peak the signal from the whip with 
the antenna trimmer on the set. 

The auto set is designed so that the 
antenna trimmer can adjust the total 
stray capacitance across the tuned coil to 
the value that permits the circuit to track 
properly. The range of the trimmer is 
selected to compensate for nominal val- 
ues of antenna and lead-in capacitance 
resulting from using a standard auto- 
mobile broadcast antenna and 3 or 4 
feet of lead-in. When a longer antenna 
is used, a dozen or more feet of coaxial 
cable increases the stray capacitance val- 
ues to a point where the antenna trim- 
mer cannot compensate for them. 

This makes it impossible to resonate 
the antenna circuit of the receiver, caus- 
ing a loss of sensitivity. It is possible to 
compensate for the added stray capaci- 
tance by simply connecting a capacitor 
of 200-4+fd. in series with the lead-in 
at the receiver's input terminal. The 
added capacitor will reduce the lead-in 
capacitance because it is in series with it. 

Circuit showing the antenna-to-ground ca- 
pacitance “C lead-in” and “C-ant.” in series 
with antenna trimmer across antenna coil. 

® for fastest 

service! ARROW 
® lowest shipping 

costs! SALES 
® 3 locations’ 

i. New Spring FREE FLYER! i::.: 
Listing great variety of newly released U. 8. Govern- 

ment surplus equipment! Get en our mailing list. 

Write for your copy TODAY! 
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to-reach sales-showroom! Wide Visit our eas 
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Radio Receiver RO/APN-& Unit in 
cludes one 5 ope tube, crystal con 
trolled standar d ecillator, swee, 
cults marker Ju lses Uiood 

Weight 40 ibe 

LESS TUBES & CRYSTAL 
With 27 tubes, crystal and 
matic . . 

WHAT A BARGAIN! 
APX (FF EQUIPMENT. This transceiver is o 
treasure-house of tube sockets elay coaxial fit 

cond 

4.95 
ache 
19.95 

tings, resistors, condensers, microswitches, amphenol 
conductors, and a raft of other parts Lees tubes, 
with 24 V. blower motor and 24 V. gear train motor 

Wt. approx. 30 Ibs 

A HOT VALUE ONLY 

TRANSMITTER- RECEIVER 
Complete unit with 9 VDC input dynamotor to supply 
the necessary 450 VDC @ 75 ma Fr ‘ane 160 
Zi Me Set has 13 tubes, high ge power 
supply In like-new condition "§ q 
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Rack $3.8 
' Control Box.. 1.50 

UHF TRANSMITTER 
l tube. Frequency range: 397 M¢ For remote con 
trol of = Odel boats, planes ete, Ww vr ‘a antenna 

Size of transm a: * 95 

New. Wt., approx 

All shpts. F.0.8. whee., N. Hollywood or Chicago. 
Calif. or tilinois residents add sales tax, 25% 
—— r e C.0.D ify Crd 

ructions and. avo ) SHIPPING CosTs To EACH 
open. All items subject to prior sale and change 
of price without notice. 

ARROW SALES, INC. 
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Cable Address: ARROWSALES, N. HOLLYWOOD 
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International Short-Wave 
(Continued from page 70) 

announced is “HJLV.” Also announces 
“HJLA,” 950 ke., “HJLV,” 93 mc. (FM), 
all 10 kw. (Churchill, Va.) Radio Libertad, 

Medellin, noted from 2340 to 0028 sign-off on 
measured 5.979. (Parsons, Pa.) 

Cuba—Radio Salas, 9.026A, Havana, broad- 

casting to Cubans abroad, closes 0500 with 
Cuban National Anthem. (Garrigo, Cuba) 
Havana, 9.710A, noted at excellent level clos 

ing O530A. (Chamberlayne, Va.) COBL, 
0. A, Havana, noted in clear 1800-2000, 
then has QRM from Madrid, 9.363AV. (Diaz, 

Ind.) COCQ, 9.670A, Havana, is very strong 
level around 0100; verifies by QSL card by 
return mail from Circuito CMQ, Habana, 
Cuba. (Kelly, Mass.) 

Ccechoslovakia—‘The Voice of Peace,” 
9.504, Prague, noted with news 1215A. (Sut 
ton, Ohio; Pearce, England) Heard on 9.550 
at 30 and on 7.255 at 0400 (by now may 
be 0300 instead) with English for North 
America; answers listeners’ letters Mon 
043A. (Young, N. Y.:; Marsh, Pa.; Cencer, 

Mich.;: Weaver, Va., others) Heard on 6.115A 

with music 1840, identified in French 1900 
Dutch New Guinea—RONG, 6.145A, Hol 

india, noted opening 0930; world news in 
Dutch 0945; carrier of VOA, Okinawa, starts 

0510 and ends readability of Radio Hollan- 
dia; closedown is probably 1040A. (Balbi, 

Calif.) Heard on 4.745A at 0930-1040 sign-on 
and sign-off, respectively; may be parallel 
6.145A; often has both man, woman an 

nouncers; following opening, usually has 
sacred singing with organ accompaniment 

then news in Dutch, and popular and classical 
recordings until closedown; at tim is 

high as 59 in signal strength; QRN, at times 
also some QRM. Announces “Outsender 
Radio Hollandia.” (Saylor, Va.) 

Ecuador—HCJB, 6048A (listed « 
noted again parallel 9.745A at good level 
0700-0815 sign-off in English Twe.-Sat., in 
clusive. (Balbi, Calif.) Heard ending Enelish 

O405A on 11.915, excellent signal in Va 
(Chamberlayne) Radio Iris, 6.215A, Esmeral 
das, noted 0200-0315 in Spanish. (Pozo G., 
Cuba) 

France—Paris-Inter, 6.200, noted from 
after 0700 to 0900; news in French 0815; 
7.220 heard after 0800, but is “cut to pieces” 
by ham QRM: is not then parallel with 
6.200. (Balbi, Calif.) Paris, 6.045, announced 
parallel 7.255, 9.625 (mot heard), noted 0630 
0700; news 0645, fairly good level in Ohio 

(Sutton) Paris, 15.240, strong with American 

tunes 1742. (Bromley, Ont.) 

Germany—RIAS, 6.006, Berlin, noted 0725 
with organ music; news in German hy man 

0730; S9® level: music 0740; jammed by 

0750; incidentally, at that time, 

jamming was noted from 6085 through 

6.110! (Cox, Dela.) “Voice of Germany,” 

5.980, Cologne, noted with news to North 

America 0230-0240, then music to 0: Sut 

ton, Lennon, Ohio, others) Has DX session 
in German and English every second Monday 

of the month at 1100, 9.640, 11.795, 15.275; 
at 1500, 1830 on 7.290, 9.640, 11.795; at ' 

5.980, 7.290, 9.630; on second Tuesday at 

0200 (in North American beam) on 5.98 
(Continued on page 134) 

“continuous’ 

TURRET SOCKET PROBLEM 
BY CAPT. ROY E. PAFENBERG 

OW often have you had a tough wiring 
or assembly job where even a shoe 

horn would not work? Perhaps the an- 
swer was a turret socket, but none were 
available or those available were not just 
right for the job on hand. 

Well, there is an easy answer to the 
problem. All you need is a 7- or 9-pin 
tube socket with center shield and an- 
other socket of the same type, either 
7- or 9-pin, depending on the number 
of parts to be mounted. 

To assemble the turret, snip off the 
mounting shell from one of the sockets. 

Then, take a short piece of number 10 
or 12 solid copper wire of such a length 
as to space the two sockets the desired 
distance. Insert the wire in the center 
shields and solder as shown in the inset 
photo below, grounding the center pin 
of the tube socket. 

That's all there is to it! Just look at 
photo and imagine those parts spread 
all over the chassis if point to point wir- 
ing had been used. There is no doubt 
about it, turret wiring has its advan- 
tages. 

SO 

Construction project in which turret sockets were used to provide a compact and 

inexpensive assembly. (Inset) Details on using tube sockets to make the turret. 

: MM > 4 

; <— 
‘ye ae 

‘ > 

; 

~~ a 

April, 1955 

tality Pedlines 

TUNG-SOL | 
PICTURE TUBES 

Gun made of best grade non-magnetic 
steel 

Glass bead type assembly is stronger 
both mechanically and electrically —gives 

greater protection against electrical leak 
age. 

Rolled edges in gun minimize corona 

Custom built stem with greater spacing 
between leads assures minimum leakaye 

Lew resistance of outside conductive 

coating minimizes radiation of horizontal 

oscillator sweep frequency 

Double cathode tab provides double 
protection against cathode circuit failure 

Selected screen composition resists burn 
ing (X pattern) 

Rigid control of internal conductive coat 
ing provides utmost service reliability 

for use with single or double 

field ion trap designs 

One-piece construction of parts assures 
better alignment 

Maximum dispersion of screen coating 
assures uniform screen distribution 

Tung-Sel makes All-Cilass Sealed Beam 

Lamps, Miniature Lamps, Signal Flashers, 
Picture Tubes, Radio, TV and Special Pur 
pose Electron Tubes and Semiconductor 
Products 

TUNG-SOL ELECTRIC INC., Newark 4 

N. J. Sales Offices: Atlanta, Chicagr 
Columbus, Culver City (Los Angeles) 
Dallas, Denver, Detroit, Newark, Seattle 

TUNG-SOL 
RADIO AND TV TUBES 

You Can Build o Reputation On Tung-Sel Quality 
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Write today fer free brochure. Dealer inquiries invited 

INTERNATIONAL RADIO & ELECTRONICS CORP., Elkhart 34, Ind. 
Builders of Broadcast Equipment Since 1938 

w= HERE 1S LATE INFORMATION IN A 
HANDY FORM FOR RADIO AND TELEVISION 
REPAIRMEN, SERVICEMEN AND STUDENTS 

eee * Norris y nanro 
DELs Te i TELEY) 
af | 

"NUL j 

Highly Endorsed —1001 
Facts Over 1552 Pages — 
625 Illustrations, Diagrams 
of Parts, Presents Impor- 
tant Subjects of Modern 
Radio, Television, Indus- 
trial Electronics, F.M., Pub- 
lie Address Systems, Auto, 
Marine & Aircraft Radio, 
Phonograph Pick-Ups, ete, 

iT PAYS TO KnNoW! 
The Basic Principles — 
Construction—Installation 

Operation — Repairs — 
Trouble Shooting. Shows 
liow to get Sharp, Clear 
T.V. Pictures, Install Aeri- 
als How to Test, Explains 
Color Systems, Methods of 
Conversion, Terms, ete 
cludes Ultra High Fre- 
quency (U.H.F.) Valu- 
able for Quick Ready Ref- 

erence & Home Study. Tells How to Solve T.V, 
& Radio Troubles——Answers Your Questions, 

Get this Information for Yourself. 
7 DAY TEST—ASK TO SEE IT! 

ew-------MAIL ORDER---------- 
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7.290, 9.735. (Radio Sweden) Heard on 
15.275 with news 1130-1135; announced 
11.795, 9.640 as in parallel. (Bates, Okinawa) 
Bayerischer Rundfunk, 6.160, heard in Ger- 
man 0600, fair level in N. Z. (Hardwick) 

Greece—A new Greek station in Athens 
operates on 6.075A, audible in France 1900 
at good level. (ISWC, London) Radio Ath 
ens, 9.607, noted with French 1730; English 
1745-1800 closedown. (Hardyman, Ohio, oth- 
ers) Larissa, 6.745A, fine level recently 0430 
0700 sign-off; all-native program, but played 
some Spanish recordings. (Saylor, Virginia) 

Guatemala—TGCQ, Radio Central, ap- 
pears to have moved from 9.705A to 6408A 
where is good level O300A, but with 
CWORN. (Niblack, Ind.) TGQA, Radio Na 
cional, has moved from 6.638 to 6.708A. good 
from tune-in 0030 to 0500 sign-off; all-Span- 
ish. (Saylor, Va.) 

Haiti—4VEH, announced 9.639 (measured 
9.640), has been testing recently with a ver- 
tical antenna; will experiment with several 
“V-beam” antennas this spring—on different 
frequencies and beamed in different direction 
(Saylor, Va.) 

Hong-Kong—ZBW 
around 1200 but soon faded out 
Idaho) Noted with news 110 
signal in Ohio. (Hardyman) 

India—AIR, 3.980, opens in French 1945, 
weak, CWQRM: good parallel on 6.290; fair 
on 7.065; is good opening 0730 in English on 
11.640A, news 0735. (Hardwick, N. Z.) AIR, 
9.755, Delhi, weak 0230-0245 with man read 
ing news, then went into native language 
(Cox, Dela.) Noted with news 0230 on 
7.285A, parallel 11.960A. (Hardwick) Heard 
on 5.990 with news 1530-1545. (Crocket, 
Calif.) Noted opening to West Indies 2330 
on 11.850 with flute-like interval signal, 
strong level in Ind. (Marutz 

Indo-China—Radio France-Asie, Saigon, is 

being heard in Australia on 9.695A at 1200 
(Radio Australia) Noted on 9.775 (moved 
from 9.765) with news in French 1115, clos 
ing 1130. (Balbi, Calif.) Heard with news 
1000 on 15.420. (Sanderson, Australia) “La 
Voix de Vietnam,” 9.625, Saigon, heard with 

3, 9.525, Victoria, noted 
(Hickman, 
very weak 

English Lesson 1140, fair level; the 7.263A 

outlet had separate program (in native) 
then, heard closing 1130A. (Balbi) 

lragq—Radio Baghdad, 11.702 
by Ferguson, N. C., recently), noted 0500 

with Arabic program of music, news. (San- 
derson, Australia) Noted on 3.297 at 1900 
with news in Arabic; at 1915 had Arabic 
music to closedown with National Anthem 
2000; seems to no longer have English 1015 
(Pearce, England) Heard in Sweden on 11.702 
around 1545. (DX-Club Tellus, Sweden) 

Israel—“V oice of Zion” relay from Jerusa- 
lem noted over Tel Aviv, 9.008, beginning 
2115 with news, S9 in N. H. (Parker, Her- 
mann) Received QSL card, looks like new 
design. (Lubell, N. Y.) Also sends form letter 
verification. (Hartle, Pa.) Noted with news 
2015. (Parsons, Pa.; Gay, Calif.; Krepper, 
N. J.) Has Hebrew Lesson for French listen 
ers at 2100, Mon., Wed.; for English listen- 
ers at 2145, Mon., Tue. (Austrian DX-Club) 

Italy—Rome, 15.320, noted with English 
1530-1600, news 1645. (Sutton, Ohio) Heard 
on 7.300A at 0230-0240, OSAS, R9 in Italian 

(Pozo G., Cuba) Noted parallel on 9.575A 
and 15.320 at 2255 asking for reports to 
Italian Broadcasting and TV System, P. O. 
Box 320, Milan, Italy. (O’Brien, N. Y.) When 
this was compiled, Rome was still noted with 
English to North America daily 0015A-0040A 
on 6.210, 9.575A, good level on both chan- 
nels. (Saylor, Va.; McCabe, Md., others) 

And 2100-2145A. Cox, Dela., notes Rome's 
Home Service on 9420 at 2104 in Italian, 
occasional classical music, good level, but with 

heavy CWQRM 
Ivory Coast—Radio Abidjan, 4.945, fair 

2000 when woman identified in French, then 
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Hughes, pioneer developer of Important new programs are 
under way in the Radar Re- 
search and Development Divi- 

leader in radar fire control, sion for the development of 

ground radar and data process- 
ing networks. In these projects, 

of ground radar and data Hughes engineers are drawing 

on their extensive experience in 

the successful development of 
radar fire control systems and 

airborne computers. 

The data gathering for these 

ground networks will be per- 

formed by very high power radar 
using advanced high-speed scan- 

ning techniques developed by 

Hughes under sponsorship of the 

U. S. Navy. The processing, 

transmission, and correlation of 
the great mass of data involved 

will be handled by large-scale 

digital systems. This equipment 

must be designed to meet strin- 

gent tactical requirements for re- 

liability and maintainability 

airborne digital computers, and 

now enters the field 

processing systems. 

SCANNING 

ANEW 

HORIZON 
~ ~ ~ . . . 

of the types of work included: 

TRANSISTOR CIRCUITS 

DIGITAL CIRCUITS 

MAGNETIC DRUM AND 

CORE MEMORIES 

LOGICAL DESIGN 

PROGRAMMING 

ADVANCED RADAR TECHNIQUES 

Engineers 

and Physicists 

Application of the techniques, 

special knowledges and individ- 

ual talents indicated here is 

creating positions at all levels in 

the Ground Systems Department 

Engineers and physicists with 

experience in the fields listed, or 

those with exceptional ability in 
these directions, are invited to 

consider joining our Staff. 

sine HUGHES 
and 

Engineering RESEARCH 

Staff AND DEVELOPMENT 

LABORATORIES 

Culver City, Los Angeles County, 

California 
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had piano musi dance music noted 210 

2138A when closed with “La Marseillaise 
Also noted with dance music, excellent signal, 
0650-070. (Cox, Dela.) Verifies promptly 

Japan—New channel of 3.620 noted 0800 
parallel JKI, 4.910, JKJ, 7.285, with NHK 
programs; however, these outlets have Eng 

lish news 0955-1000 sign-off on weekdays 
only, (Balbi, Calif.) 
Lebanon—Radio Beirut, 8036A, noted 

2000-2015 with popular instrumentals and 
Latin-American vocals, some CWQRM; an 
other day at 1814 with Arabic vocals by man 
(Cox, Dela.) Noted with two time pips at 

2100, then had Arabic to closedown 2135A, 
poor level and with ORM. (Niblack, Ind.) 
Has “English Hour” 1500-1600. (Pearce, Eng- 
land) 

Liberia—A new short-wave station is under 

construction in Monrovia, owned by Sudan 
Interior Mission, which already has ELWA, 
on medium-wave 710 kc., in operation; power 

of the short-wave outlet will be 10 kw. and 
breadcasts at first will be for listeners in 
Liberia, Nigeria (Natitugglan, Sweden) 

ELBC, 6.022A, Monrovia, 2345A. 
(Saylor, Va.) 

Malaya—BFEBS, 9.690, Singapore, opens 
0915 to Indonesia; at 1100 has Chinese; at 

1600 BBC news relay parallel 7.120, signing 

off 1635. (Balbi, Calif.) Strong on 11.820 

with BBC news relay 1300. (Cox, Dela.) At 
1030 with relay of BBC’s Ceneral Overseas 
Service. (Rosenauer, Calif.) Noted at 
level Sun 11.955 at 1400 with BBC's 
“Radio Newsreel” feature. (Sutton, Ohio) 

Radio Malaya, 4.780 and 6.135, Singapore, 

noted 1100, weak to fair; the 4.820 outlet is 

fair with church service—relayed by Kuala 
Lumpur, 6.025—heard at 1100. (Balbi, Calif.) 

Mexico—Radio Mil, XEOI, 6.010, Mexico 

City, level around 0500, usually with 
popular and music, Spanish vom- 
ments; requests reports by letter or post ud 

to Radio Mil, Ayuntamiento 101, Mexico 
City, Mexico, D.F.; heard closing 0710, Radi. 
Morelia, XEKW, 6.030, good level OOOOA: 

has Spanish and American music with new 
and commercials in Spanish. (Diaz, Ind.) 
XEOI noted on a Fri, 0415-0420 with Eng 
lish (probably recorded) and Spanish—dis 
cussed popular records and artists. (Niblack 

closes 

good 

on 

good 

Ind.) XEUW 6.020, Vera Cruz, good signal 

around 2100 with English comments, music 
(Diaz, Ind XEHH, 11.880, Mexico Cit 

powerful level around 1600 and after 2106 

(Behr, Ont XEBR, 11.820, Hermosillo, 

noted 2245 at good level with music, Spanish 
announcements. (McGerald, Conn.) 

M onaco—Radio Monte Carlo, 7.349, paral 
lel 6.035 (not heard), noted Mon. with Eng- 

lish (religious session, “The Hour of Re 
vival”) 2205-2305A closedown; announced 
Enelish for Mon., Wed., Thur. at that hour 
(Sutton, Ohio; Roemer, Ky., others) 

New Zealand—ZL3, 11.780, Wellington, ex- 
cellent with light music 0530, parallel with 
11.830, weaker. (Cox, Dela.) Z1L7, 6.080, good 

signal with musical session around 0945, but 

ORM bad from unmodulated carrier which 
readability to about 50 per-<2nt. (Rose- 

nauer, Calif Good 0815 with drama, but 

with QRM; parallel then with ZL18, 9.520, 

cuts 

poor level; latter px aks around 0930. (Zah 

ner Md ) 

Nigeria—Lagos, 4.800, weak to fair 2000 

with BBC news relay, good level by 2100 
when had music. (Cox, Dela.) And closing 
2200A with “God Save the Queen.” (Hardy 

man, Ohio; Mahajewski, N. Y.; Starry, Pa., 
others) Has news weekdays 2145. (Bromley, 

Ont.) North Regional Service of Radio Ni 

geria, 3.326, Kaduna, noted OS45A-0645A at 

poor to good level, with program summary, 

native chanting (prior to 0600), then BBC 
relay; morning worship service 0610; 

native music has considerable CWQRM 

QRM from CHU, Dominion Ob- 

news 

OO.4 

and some 

servatory time-signal stati Ottawa, Ont., 

Canada on 3.330A. (Morris, Ohi Reception 

reports will be welcomed by the Chief Engi 

neer, Broadcasting House, Lago Nigeria; 

verification is by letter; regional programs 

originate in Kaduna, Enugu, Ibadan; mobik 
recording waits are in the regional towns and 
at Lagos, programs are recorded and then 
relayed to the stations; wor/ commence 

shortly on a high-powered transmitter at 
Ibadan (West Region). (Foster, Il! 

North Korea—Radio Pyongyang noted on 
new 4.545, parallel 6.250, opening 0755; no 

English; signal much weaker on 4.545 than 

on 6.250. (Balbi, Calif.) Heard in Japan on 
6.250 in parallel with 4.530A, 2.872, with 
Japanese-language ions 1230-130 
(JSWC) 
Pakistan—Radio Pakistan, 7.01 Ka- 

rachi, fair level 1815 with native music 
CWORM,:; closed with identification in Eng 
lish 2045, then few bars of music. Heard on 
15.135, excellent when tuned 1 with na- 
tive musical program; woman identified in 

English 1329, and station closed. (PRB23 

Brazil, was in clear on that channel after 

1330A closedown of Radio Pakistan Ka 

rachi noted over the 7.010 outlet with news 
1445-1500 now. (Sutton, Ohi Heard on 
6.235 at strong level 2009 with classical mu 

sic, parallel 7010; “Pakistan Calling” 2015 
(Cox, Dela.) Noted with new 1445-1506 

on 3.955; on 11.725 with news 0206 15 

music. (Hardwick, N. Z.) Heard on 11.885 
at 2015 with news, music in Home Service 
with news 0030 on 11.850; on 11.940A at 
1200 with news, music. (Sanderson, Au 

stralia) 
Panama—Radio Altlantico, 9.505, Colon 

HOLA, QSAS, R8-9. in Spanish 1815-1845 
(Pozo G., Cuba) Noted with news by man 
2130-2135, followed with “Voice of Proph 

ecy,” in English. (Cox, Dela.) HPSK, 6.005A 

Colon, weak to fair 0353-04 with musical 
program in Spanish; QRM’'d RIJAS, Berlin 
heard well after 0400 there. HPSJ, 9.607 

Panama City, weak with Spanish session 
2145, with QRM from XERQ, 9.610, Mex 
ico; heard to 2200. HOJA, 9.645, Chitre, 

“Radio Provincias,” poor level with Spanish 
music 2145-2200, with QRM from TIFC, 

9.647, Costa Rica. (Cox) 

Peru-—OAX4R_ (some = sour: list call 
OAX4), 9.562A, Lima, Radio Nacional de 

Peru, noted with news 0406 
Mainwaring, N. Y.; Brooks, Kans.; 
Pa.; Buehler, Ohio, others) OAX4K, 9.522A 

Lima, Radio Central, good signal 01 
in to 0400 sign-off. (Saylor, Va 

Philip pines—DZH2, 9.64 Manila, noted 
in Melbourne from 1030 relaying 
of medium-wave DZRH. (Radio 
DZH7, 9.730, FEBC, Manila 
good level with religiou 

lish. (Rosenauer, Calif.) Can be 

(Kellogg, La 

tum 

program 

Australia 

noted 104 it 

Eng 
heard in Vir 

program in 

ginia some days uwround 0930-1200 fade-out 
news 1000. (Saylor) Noted in Idaho opening 
0930, good signal level. (McDaniel Has 1 

second 10 kw. Coliins transmitter on order 

from USA.—to operate in 19- or 25-m 

band upon delivery. (Radio Australia 
Poland—Radio Warsaw, 6.19 noted with 

English 1900 at fair level, parallel 7.145, weak 
and with CWQRM; weak 0¢ on 7.125, 
CWQRM. (Hardwick, N. Z.) Heard with 

news to North America 0030 on 6.025. (Par 

sons, Pa.) Noted on that channel with Polish 

recent letter the Director of 

Radio Warsaw said “We are especially inter 
2155; a rom 

ested in your comments on the content of our 

programs.” (Winch, Calif.) Heard at strong 
level on 7.205 at 0650-0700 sign-off in Eng 
lish. (Machajewski, N. Y.) Noted on 5.955A 
with English 0630, weak, CWQRM. (Hard- 

wick) 

Portuguese Guinea — Etersvep, Sweden, 

says COM4, Bissau, is now on new channel 
of 7.937. Look for this one around 2000-2100 

RADIO & TELEVISION NEWS 

a re Ry 



Puerto Rico Test transmission for circuit 

1djustment purposes noted from the Radio 
Corporation of Puerto Rico station in the 
i-m. band around 2234 (Young, N. Y., 

others) 

Roumania—Radio Bucharest, 6 210, noted 
with news, commentary, music 0430-0500. 

(Anderson, W. Va.; Sutton, Ohio) Still lists 
English for North America daily 0300-0330, 
0430-0500 on 9.570, 6.210. (Dexter, lowa, 

others) Heard over 6.210 at excellent level 
1937 when identified in English, then had 
“Listeners’ Mailbox” session; 9.252 outlet 
noted 2100, parallel 9.570, with interval sig 
nal, then language session. (Cox, Dela.) 
Heard with English 1930 on 9.570, poor level 
in Idaho. (McDaniel 

Surinam PAC, 15405A, Paramaribo, 
logged 2214-2245 with popular music. (Shear, 
Iowa) Heard lately on 4.750A at 2300-2400, 
some CWQRM. (Mathieu, Mass.) Commer 
cial phone station noted on 945A testing 
around 0100-000. (Edwards, Kans.) 
Sweden—Radio Sweden, 9.620, Stock 

holm, noted in English to North America 
0030-0100. (Parsons, Pa.) Goes into Swedish 
0100, then S9. (Jarvis, Va.) Has English 
again 0200-0245A. (Grant, Mass.) Widely re 
ported by West Coast listeners with English 
beamed there 1600-1615 on 9.535 

Switserland—Berne’s Home Service has 
been noted irregularly after 2100 to 2230 
sign-off over HER4, 9.535. (Balbi, Calif.) 
This outlet noted at excellent level 0428 tune- 
in with news for Western North America 
(Chamberlayne, Va.) Heard to Eastern 
North America 0130-0315, to Western North 
America 0415-0500 over HER2, 6.055, HER3, 
6.1665, HER4, 9.535. (Young, N. Y.; Len- 

non, Ohio, others) Beam to Great Britain 
Ireland noted closing 2030 over HER2, 6.055, 
Berne, fair level in N. Y. (Smith) Widely re- 
ported in USA parallel over 9.665 (best) 

Taiwan (Formosa) ‘Voice of Free 

China,’ Taipeh, has news 0305-0320 to North 
America over BED6, 11.736, BED4, 11.920; 

0735-0750 for Europe, same channels. ( Hard- 
wick, N. Z., others) Home Service noted on 

9.775, parallel 9.755, at 1200. (Balbi) A new 

channel has been heard, very strong on Oki 

nawa, on measured 3.2195, closing 1530; ac 

cording to announcement, is scheduled 2230 
200, 0355-0700, 0930-1530. BEC38, Taipeh 
Police Broadcasting Station, §.960, noted 

daily in Japan 0400-0600; 3.370, formerly 
parallel, is no longer operating. (JSWC 
Tangier—WTAN has moved from 7.175 to 

7.125 to avoid jamming: wants reports; re 

cently added new programs Sun. 2100-2130 

and Twe. 21% 0; has broadcast on 6.025 

daily 1300-1330. (Pearce, England) 
Thailand—HSK®, 11.670, Bangkok, Radio 

Thailand, is noted in Melbourne at excellent 
strength during the English session 1030 
1125A. (Radio Australia) Good in Thai 
transmission 1300-1400A or later. (Arthurs, 

Pa. others) Identifies in English 1300A, 
1400A. (Sutton, Ohio, others) Sent nice OSL 
card Cox, Dela 

Turkey—Radio Ankara’s TAP, 9.465 (at 

times may vary noted 2100 with news for 

Western Europe and Britain; good level but 
with considerable QSB and teletype 
CWORM. (Chamberlayne, Va., others) And 

parallel over TAS, 7.285, to 2145A close 

down. (Esser, Pa Buehler, Obio, others) 

Has “Mailbag” session now Sun. 2130. TAY, 
17.825, excellent level opening with music 

1300, followed by news by man. (Cox, Dela.) 

TAT, 9.515, noted to North Americe 2315 

2400, but usually is weak to inaudible in Il 
(Kleinhenz) Reported by many other ISW 

Dept. monitors 

USI (Indonesia)—An Indonesian, $.990A, 

opens 0900 with clock striking 5 p.m has 
Western songs and other music to 0935, then 

is In mative; at 1000 news in native men 

tior Diakarta” often; must be a neu 
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*For the complete illustrated Progressive Speaker Expansion charts, write 

Desk No. 70, University Loudspeakers, inc.,, White Plains, New York 

’ i VA * . 

SPEAKER 
/EXPAN'STOIN 

approach to pe: I listening... 

A modest budget need no longer lit the quality and 

caliber of your bi fi aspirations. University offers, for the 

first tome in audio history, a tremendous selection of uniquely 

designed speaker and network components so brilliantly 

conceived and executed that it 1s now possible to develop your 

loudspeaker system in successive, relatively mexpensive 

stages until what you have meets 

your listening requirements 

Progressive Speaker Expansion by University makes it possible 

for you to buy a speaker today in terms of the system 

you want tomorrow! You are thus able to devote your present 

budget primarily in the mitial selection of quality amplifying 

and program source equipment which cannot be economically 

altered or substituted at a later date. POE makes your 

speaker choice an easy one Depending upon your goal and space 

lmitations, there are numerous University speaker systems 

that can be started at minimum cost with 

a wmmediate listening satisfaction 

start planning teday .. . 

the way! 

@ Buy good amplifier and program source equipment which wi 

Go wstce to your eventual Unwersty speaker system 

and start with one of the versatile top quality 

speshers @ combinations recommended in the OBE chart 

@ Burd up to @ Geiuse speaker syiiem with University components 

$0 Gesigned thal speaker and network can be easily tegrated for better 

and betie: sound /epreduction without fear of obsolescence 

© Owns OBE speake: system whch meets bef quality standards 

from the very Degunning—and reach the highest standaré ef att YOUR OWN 

Do it with University P 6 E! Only University products can meet 
such flexibility of application and demanding performance requirements 

80 SOUTH KENSICO AVENUE, WHITE PLAINS. (NEW YORK 

MOVING: 

CIRCULATION DEPT. 

64 E. LAKE ST. CHICAGO 1, ILL. 

Include your old address as well as new—enclosing 

if possible 
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STYLE 3612-01 | 

YOUR 

(ONLY 

For Shop—Work 

Get 3 for $27.00 

ORDER 

325 N. 4th St. 

Reg. $17.50 Value 

Priced Less Lamps 

This Beautiful New 
| Two-Tube, 48 inch 

This 64:paye book shows you how to | FLUORESCENT FIXTURE 
Fi music syatem at lowest cost. | 

Tells you what to look for in each unit 
and shows many handsome, practical 
inatallation ideas. Offers you the world's 
largest selection of com systems and 
individual unite from which to make 
our money-saving choice. To understand 
i-Fi, to own the best for leas, you'll 

want this Free book. Write for it today. 

S FOR 

$995 

Bench— Office 
Better Sight—Speed—Safety 
Gray Baked Enamel, White Reficetor 
UL Approved for Your Sai~ty 
Long Life Ballast (HPF) 
Cord and Plug included 

Money Back Guarantee 

TODAY 
Priced F.O.B. Phoenix 

Ra-TONE 
ELECTRONICS 

Phoenix, Arizona 

AL 8-6793 

transmitter; signal fair to good. (Balbi, 
Calif.) YDF6, 9.710, Djakarta, noted with 
news, commentary, music 1430-1530. (Sut- 

ton, Ohio; Peterson, Texas; Gay, Calif.. oth- 
ers) Has news 0615. (Saylor, Va., others) 
Balbi, Calif., notes that the listed 9.710 chan- 
nel lately has been, instead, on 9.715, and is 
now used to India, opening 1615, parallel 
with YDF, 6.045; has French 1700-1800 
when fades out. Hardwick, N. Z., confirms 
that these channels are also now in use for 
English to Europe 1900-2000; also noted by 

Pearce, England. Balbi also hears YDB3, 
7.270, Dijakarta, in French 1530-1630 sign 
off, fair signal but with lots of ham QRM. 
Saylor, Va., notes YDQ3, 9.552A, Makassar, 
Celebes, fair level 1230-1310 sign-off: signal 
has improved greatly recently. A OSL lists 
Home Service transmitter YDB4, Djakarta, 
as now on 3.935. (Hardvick, N. Z.) A sta- 
tion on 5.060, believe? Jogjakarta. noted at 
good level 1400-1430 wien has clock chimes 
and news in Indonesian to 1445. (Rosenauer, 
Calif.) 
USSR—Baku, 4.956A, fair level with clas- 

sical music 2025, native language; noted an 
unidentified Home Service transmitter on 
4.940A, parallel Baku; Erivan, 4.740; Mos- 
cow, 5.920; Samarkand, 5.450; clock strikes 
12 midnight at 2100; Baku then signs off, but 
others remain on the air. Uzuho, Sakhalinsk, 
5.060A, noted 0915 with man and woman in 
Home Service, weak level, parallel on 3.965 
at strong level; gong at 0520; also found par 
allel on unlisted 6.120 which was strong sig- 
nal 

When this was compiled, Radio Moscow 
announced these frequencies as in use to 
North America (English) at 0230—9.830, 
9.660, 9.570, 9.550, 7.350, 7.290, 7.260, 7.250, 

7.240, 7.230, 7.200, 7.170, 7.150, 7.130, 6.240, 
6.070. (Kahan, Calif.) Some of these, of 

course, are satellite relays, actually. By this 
time may have changed from some of these 
channels to summer frequencies. Has “Mos- 
cow Mailbag” session Sun., Mon. at 0200 
(Himber, Calif.) Radio Moscow, 11 BS5A, 

noted 1415-1445 in English to Southeast 
Asia; then with Hindustani 

Vatican HVJ is noted in Melbourne at 

1230 on 9.646, slightly Setter parallel over 

11.685, with programs in Italian, Spanish. 
(Radio Australia) Has English daily 1500 on 
7.280, 9.646, 11.685, 15.126 and 1815 on 

6.190, 7.280, 9.6646, 11.685; on Tue. (espe 
cially for India, Pakistan, Ceylon) 1600 on 
9.646, 11.685. (Gasparik, Vatican Radio Cor- 
respondent, Cleveland, Ohio) 

Venezuela—Ondas del Lago, 4.305A, Ma- 
racaibo, good level in Spanish around 0330. 
(Dexter, Iowa) YVSC, 9.640A, Radio Naci- 
onal, noted 2245-2330 with music; on Mon 
has local news in English 2300-2330, QSA4, 
R7 in Ohio. (Sutton) YVLK, 4.970, Caracas, 
Radio Rumbos, noted in English (“Supper 
Club” session) 2300A-2400A. (Mann, Minn.) 
Some reporters say this is not every day 

Zanzibar—Nattugglan, Sweden, says Radio 

Zanzibar is heard on 4.795A at 1400-1500 
The 1955 Edition of WRH lists this channel 
on that schedule weekdays in Kiswahili. Says 
has English music every last Tue. of month 
1430-1500. Identifies in Kiswahili with “Hii 
ni Sauti va Unguia;” in Arabic, “Haatha 
Saut Zinjibar,” and in English, “This is Zan 
tibar calling.” Has “national” music week- 
days 1445-1500, chiefly Arabic. Transmissions 
open with the anthem of His Hichness, the 
Sultan of Zanzibar. Verifies by letter from 
Information Office, P.O. Box 344, Zanzibar 

> > . 

Last-Minute Flashes 
The Winward Islands Broadcasting Service 

noted on 3.395A closing around 0109; man 
gave schedule as 2200-0100; seems to have 
been dedicated or inaugurated by Princess 
Margaret of Britain during her recent visit 
to the West Indies. (Ferguson, N. C.) 
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LOW COST 
TV TEST 

INSTRUMENTS 

NIE 
Buy Now 

dnd be 

& WH. Service 

for COLOR 

for BI 

: ready 

COMPATIBLE FOR 

BLACK AND WHITE 
CHECK THESE FEATURES! 
V COMPATIBLE ADVANCED DESIGN PREVENTS OBSOLESCENCE. 

Vv LOW COST WITH HIGH QUALITY. 

Vv PORTABILITY. 

V STANDARD WARRANTY ON ALL INSTRUMENTS. 

SEE YOUR PARTS JOBBER! WRITE TODAY FOR LITERATURE! 

» WHITE-DOT and 

LINEARITY GENERATOR 

P COLOR CONVERGENCE — 
A must on every color service coll — 

gives large and small white dots. 

P BLACK & WHITE —Lincority & 
picture size adjustments. 

Model 160 $7995 

RAINBOW GENERATOR 
This Coler Pattern Generator produces 

New Linear Phase Sweep for foster 

color TV servicing. 

> APPLICATIONS: 
* All chroma circuit tests. 

Coler demod. phase alignment 

$4995 * Color gain adjustments. 
Model 150 Matrix test and alignment. 

PATENT PENDING 3.58 me traps and coils, 

SWEEP CIRCUIT ANALYZER 

NEW! The complete sweep circuit 

tester —takes the guesswork out of 

sweep circuit troubleshooting. 

TWO INSTRUMENTS IN 
ONE 
1. Horizontal and vertical sawtooth 

for signal substitution. (15KC and Model 820 

60 CPS.) $ 995 
2. Complete flyback and yoke : 

testers. 

FLYBACK and YOKE TESTER 

NEW ! Sensitive circuit checks one turn 

shorts in yokes as well os xfmrs. 

P Oscillating neon indicator more sen- 
sitive than a meter. 

PB Advanced design also tests color 
yokes and xfmrs. 

PB Saves time with fast test of — 

* Flyback transformers 

* Deflection yokes 

* Bypass and electrolytic condensers 
> 

Mode: 610 

129° i 
Continuity of coils, xfmrs 

COMPATIBLE FIELD STRENGTH METER 

VHF and UHF 

NEW ! Here is the FSM that won't be 

mode obsolete by color TV! 

For good antenne installations (color 

or bi. & wh.) YOU NEED: 

1. Microvolt testing 

2. Bandwidth testing 

FEATURES: 

P Tests for color performance on an- 

Model 330 

$12995 

y oN 
tennc installations. 

Tests for bandwidth for better bi. & 

wh. pictures. 

be 

P Reads microvolts directly on 5 scales. 

Channels 2-13; extra coils available 

for UHF channels. 

COMPATIBLE CRYSTAL CALIBRATOR 

NEW! Crystal controlled generator 
and crystal tester 

FOR: 
PB Color and bi. & wh. servicing 

BP Labs ond factories 

B& Amateurs and experimenters 

FEATURES: 
PB Accurate 3.579545MC color sub- 

carrier standard, foctory calibrated 
(crystal supplied). 

& Three external crystals* and a crys 
tal switch permit quick selection of 
precise frequencies. 

APPLICATIONS: 
* 3.579545MC color oscillator align- 

ment 
Crystal tester. 
RF and If marker and calibrator.” 
Coler TY 3.56MC generator. 
Microsecond time marker for 
scopes.” "These crystals avoilat 

Model 120 

$5995 
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transistors must know their characteristics and 

authoritative book, is one the sin tran 
sietor development = application, and his 
presentation covers hase everything you 

te knew about ‘oe electronic miracle! No 
written #0 complicated mathematice—cilearly 

everyone can understand! 
CHAPTERS: Basic Semi-conductor physics 
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Gilfer Associates, Box 239, Grand Central 
Station, New York 17, New York, is now 

| making immediate delivery of the 1955 Edi- 
tion of World Radio-Television Handbook, 
considered a “must” for the SWL. Price is 

| $2, postpaid. 
Radio Maroc, Rabat, French Morocco, is 

now on measured 6.089. (Mercier, France, 
via WRH) Revised spring schedules for Ra- 
dio Japan, Tokyo, are 0500-0600, 0700-0800, 
9.695, 11.725; 0900-1000, 11.725, 15.135; 

1030-1230, 7.180, 9.695; 1245-1345, 1400- 
1500, 1500-1600, 1615-1715, 1730-1830, 9.695, 

11,725; 1900-2000, 7.180, 9.695; 23GC-2000, 
9.675, 11.705. (WRH) Soon may have spe- 
cial beam for listeners in Eastern North 
America, according to advice direct from sta- 
tion officials. (Perkins, Ill.) 

aat0 Sarawak has changed frequency 
from 4 860A to 5.052A; now is scheduled 
0900-1445 (Sun. also 0430-0530); English 
0930-1000, 1300-1400 (and Sun. 0430-0530). 

(WRH) Radio Cairo, 9475, noted lately in 
Arabic 0035-0100 when announced in Span- 
ish and had program to South America (nevo) 
to around 0129. (Ferguson, N. C.) Rada: 
Pakistan, 6.225, Karachi, noted opening 0155, 
news 0200; YDF7, 11.770, Djakarta, USi 
(Indonesia), heard at dictation speed in na- 
tive language 0815-0900. (Balbi, Calif.) 

According to announcement, H12T, 9.737A, 
Ciudad Trujillo, Dominican Republic, now 
uses 100 kw. (Diaz, Ind.) Sutton, Ohio, 

flashes that OAX4Z, 6.082, Radio Nacional 
de Peru, Lima, now has news 1800-1815, good 
level. 

4VEH, Haiti, may test soon in the 49 mi. 
band (probably 6.175 at first). (Saylor, Va.) 
Watch for this one around 1400-1500. Ad- 
vance notice may be given over “regular” 
9.640 channel. 

Radio Andorra, now on 5.978A, seems to 
have extended schedule, at least some days; 
heard with time pips and gong 0100. (Cox, 
Dela.) At present, Radio Peking’s 11.300 is 
good level in West Virginia around 0000-0100 
or later; should have news on this channel 
0300; in many parts of the country should 
be audible as early as 2200. Radio Cadena 
Oriental, COKG, 8.950A, Santiago, was off 
the air for several months, reason unknown; 
however, has just been “found” on new 
9.750A on full schedule of 1200-0430; says 
now is broadcasting from studios in Havana; 
has comments in English just before close- 
down. (Diaz, Ind.) 

Radio Rumbos, YVLK, 4.970, Caracas, 
noted on Mon., Fri. with news 0445-0458A; 
English at that time is not daily. (Sutton, 
Ohio) A station heard on 6.400A with orien- 
tal language, closing 1945, is believed to be 
the Technical University of Istanbul, Tur- 
key. (Cox, Dela.) Balbi, Calif., flashes that 
Ridio France-Asie, Saigon, Indo-China, has 
lately been noted on 9.710 with all-French 
session 1030-1230; best after 1100. Radio 

ELECTRONICS HITS THE ROAD 
By HENRY C. SUTER 

HE men who guide the destinies of 
Leonard D. Allen, Inc. of Syracuse, 

N. Y., have long sought an effective way 
of displaying the various lines that they 
represent in the component, accessory, 
hi-fi, and phonograph fields. 

In addition, since the firm is also 
New York State representative for the 
V-M Corporation, they were seeking a 
sure-fire means of displaying that firm’s 
line to distributors and dealers. 

The answer to both of these problems 
was found in the adoption of a trailer— 
a veritable showroom on wheels! 

The trailer is equipped with a series 
of counters and shelves designed to dis- 
lay the merchandise most effectively. 
n addition, there is a comfortable “or- 

der taking” corner for the convenience 
of the salesmen and customers. The 
very nature of the electronics industry 
—with new products pouring out of the 
laboratories and off the production lines 
—makes it imperative that the custom- 
ers be kept abreast of these new devel- 
opments with as little delay as possible. 
The trailer permits the rapid coverage 
of the firm’s sales territory. 

The trailer also serves as a booth at 
state fairs and can make the rounds 
speedily and economically. 

According to Mr. Allen, one of the 

The Leonard D. Allen. Inc.'s “showroom on wheels” offers many uniq 

prime assets of the trailer is the fact 
that there are no telephones, clerks, or 
customers to interrupt a sale. 

Furthermore, he adds, “We have been 
very gratified with the results that we 
have obtained with our display unit 
since it was designed to take the distrib- 
utor away from the interruptions that 
are normally encountered in our con- 
tacts with them. We are now able to 
have the distributor in the trailer where 
he can concentrate on the advantage of 
the products shown. 

“It has meant additional volume for 
us and furthermore has made it possible 
to better train their salesmen and coun- 
termen in the salient features of these 
products. We feel that the future of this 
type of selling is positive since we are 
in a position now to actually demon- 
strate the models of phonographs, high- 
fidelity equipment, TV antennas, and 
many other allied components. We are 
proud to say that we have been a pio- 
neer of sorts in a type of sales that will 
reach all of our customers to both their 
advantage and ours.” 

This firm’s enthusiastic support of 
this new sales technique appears to be 
justified on the basis of cold cash and 
increased acceptance on the part of of its 
distributors. 
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lthens definitely is using new 7.142 for 

French 1730, English 1745-1800 closedown 

W RH) CE1200, Santiago, Chile, noted back 
on measured 12.000. (Ferguson, N. C 

Via airmail, we learn that Andrée Thomas- 
son, a co-editor of Nattugglan (“The Night 

Owl”), house organ of the Scandinavian DX- 
Club, has named the Swedish DX 
Champion, and was to receive a week's trip to 
Rome; has been DX-ing for 15 years, has 
125 countries verified, and uses an AGA-A, 
Swedish-made receiver. Stig Dahlberg, edi 
tor of Nattugglan, took third spot in the com- 
petition and was awarded a Hallicrafters 
$38-C receiver. (Dahlberg, Sweden) 

A novel session from SBC, Berne, Switzer 
land, is the “Penny A Song” broadcast; this 

request program has been placed at the serv 
ice of the Internacional Red Cross, Geneva; 
now, each request must be accompanied by 
a receipt for a donation “to your national 
Red Cross organization, or the amount may 
be sent direct to SBC by postal check, IRC 
money order, or in some other ‘international’ 
form; do not send bank notes or coin.” (Pet- 

tersson, Sweden) “Penny A Song” is fea- 
tured Sat. 0245 in the North American beam 

over 6.055, 6.165, 9.535. (Balbi, Calif.) 

Bennett, N. J., co-short-wave editor of 
NNRC, and Cox, Dela., report picking up a 
test transmission from the Leeward Islands 
on 3.395A and 5.980A at 0058-0106; man 

identified at 0101, 0104, merely saying was 
from the Leeward Islands; then had tone 
signal and signed off; no anthem; strong on 

while 5.980 was heard through heavy 
QRM. This may be Radio Montserrat, 
listed by WRH as on 3.255 with Home 
Service in English Sun. only 1300-1330. On 
the other hand, may be same station reported 
as first “Last-Minute Flash” herein, from 
Ferguson, N. C., who understood announce 
ment to say is located in the Winward 
Islands 

Vienna, Austria, Radio Oesterreich, is test- 

ing over a new 5 kw. transmitter to Europe 
in German, English, French at 0700-0900, 

1900-2200, with relay of the Second Home 

Program 0910-1900; frequency not given but 
most likely is in the 49-, 41-, or 31-m. band 
ut present. (Radio Australia; WRH) “Regu- 
lar” short-wave channels of Radio Ofvster 
reich, as listed by the 1955 Edition of WRH, 

bee n 

4.395, 

ure: OEFI21, 6.155; OF124, 11.785; OFI122, 

7.245: OEI32, 9.505: OEFI33, 9.615; OFT? 

9.665; OEI30, 5.985; EI31, 7.135; OEI34 
9.645; OEI35, 11.775, and OEI36, 11.935 

Recent alterations to Radio Australia 
chedules include for Pacific Islands, South 
und South East Asia 0255-0945 (Fri., Sat 

2315), 1000-1359, 15.320; 1000-1145, 
1400-1500, 1629-1730, 9.580; 0900- 

1359, 9 580, to Forces in Japan, Korea ; 0600 

645, 9.500, French for Tahiti, Europe; 2006 
300, 15.320. to Mid-Pacific Islands. ( Radio 

Australia) 
“Heard All-Pacific’” and “Broadcast Heard 

All-Continents” are additional (junior 
iwards being offered by the International DX 
League, Box 56, Kyoto Central Post Office 
Japan. Write to the club for details. —3} 

from 

7.215; 

Eprrorn's Nore “International Short- 

Wave" has been a monthly department of 

RADIO 4&4 TELEVISION NEWS for many 

years Recause short-wave latening, as 

a hobby. hase been somewhat replaced by 

ever reasing “graduation” to Nowiee 

ama ry activity, wour editors feel that 

th wweradge can be better aerved in ta 

sis publication POPULAR ELE 

TR VICS. Short-wave topics, of interna 

tional interest will henceforth be pub 

lished monthly in POPULAR ELEC 

TRONICS magacine 
concerning 

1/1 correspondence 

short-wave schedules ete 

should be addressed to the Short-Wave 

Editor, POPULAR BLECTRONICS, 466 
Madison Ave., New York 17, New York 
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BE YOUR OWN 
AUDIO ENGINEER 

MODEL 80 
MODEL 8112 

MODEL 8115 

CABINART 

H/ Fl 
EQUIPMENT 

CABINET 

SPEAKER| *° 
CABINET 

Medel 80 hes lift lid, remeveble panels. 

Bows refiex tuned for 12" or 15°" speakers 
Overall dimensions: 334%), 23° w, 16°°D. MBO tuner section, inside: 20°°H, 2)%°"W, 15%) °°D. mO112, MBIIS boMe 
volume: 6 cuble feet. 46” white pine 

equipment cobinet kit $27.00 

8112 12° specker cobinet kit 18.00 

8115 15° specker cabinet kit 18.00 

Ki rs 
ACOUSTICALLY ENGINEERED — ASSEMBLED WITH ONLY A SCREWDRIVER! 

FEATURING 

THE KLIPSCH-DESIGNED 

a 

/ DIRECT RADIATION OF HIGHS 

r BACK RADIATION OF Lows 

MODEL K-12 

MODEL K-15 

K.12 346.00 

K.15 42.00 

ready-to-finish- birch 

All kits precision-cut te size, boMes pre-cut for 

12” or 15° speckers, Kits include Soran plastic 
acousticioth, give, sandpaper, plostic wood, hard 

wore, assembly instructions and finishing instruc 

tions. Write for complete cotologs ond neorest 
Cabinart kit dealer. 

Model 61, Model 63 

corner horn 

KITFORMS BY CABINART 

4 
REBEL enclosure development entails a 
cavity and slot port, to form a resonant 
chamber, and a horn coupled to the 

slot, The slot is loaded by the horn; the 
proportioning of slot, cavity and horn 
provide bass response below 100 cy- 

cles which corresponds in efficiency 
to the front-of-cone direct radiator re- 

sponse above this critical 100-cycle 
point. There ore two ways one might 

consider the function of this horn. One 

is a bass reflex with a horn acting as 
a resistive load on the port. System 
resonances are damped by useful 

radiation resistance while the horn 

does not cost anything. It is already 

formed by the room corner, Again, if 
a full horn were added below the 
100-cycle point bass response would 
be boomy and unnatural. But, in the 
Rebel enclosures, the cavity-port com- 

bination acts as an acoustic low pass 
filter. And its design is such that low- 

end response will compare with re- 
sponse higher in the sound scale. 

12” speaker — $19.95 

15” speaker — $23.95 

oll prices slightly higher weet end south 

* Trade Mark 

75 North llth Street 

Brooklyn, N.Y. 



NEW MULTIPHASE 

“Rejuva- Tube” 
REJUVENATOR 

~ a se 

Pt 

t SENSATIONAL MONEY MAKER 
COMPLETE KIT $4950 

Factory Wired $5950 

aad 

Model RE! 

fe 

Fully 80% to 90% of tubes that have gone dim in service can be reactivated to 
furnish up to years of “bright as new” service. 

pave “Rejuva-Tube” isn’t just a gadget to give picture tubes a tem- 
BOOSTERS! porary shot in the arm — even most tubes that have gone “flat” 

using a booster can be rejuvenated. 

PORTABLE It’s compact, light weight and easy to use, Check and rejuvenate 
picture tubes right in the set in a few minutes. 

DEALERS! Now you can sell those “dim-out” trade-ins at a good profit. 
Sell rejuvenation service — it’s a real money maker, Test and 
quickly rejuvenate picture tubes in the customer’s home. An in- 
expensive instrument that protects your profit on service con- 
tracts. 

ViICEMEN! 

Tubes rejuvenated experimentally over three years ago are sii 
showing good pictures. 

* Restores cathode emission and brightness. 
* No guesswork — only device that meters cathode 

activity during rejuvenation. Tells you when to 
stop rejuvenation to prevent damage to cathode 
emitting surface. Built-in current limiter prevents 
accidental cathode ribbon burn-outs! 

* Complete tester — detects open or shorted cle- 
ments and leakage as high as 3 megohms between 
elements. High quality lab instrument style con- 
struction. 

* Has special metered circuit to remove “particle” 
shorts between heater and cathode. 

* Checks cathode emission and grid cut-off char- 
acteristics. 

* Predicts approximate life expectancy of tube — 
identifies gassy tubes. 

TESTS — REPAIRS 
TY PICTURE TUBES 

WITHOUT REMOVING 
TUBE FROM SET 

Condensed Instructions 
Printed Inside Case Lid 

*PATENT 
PE 

WRITE FOR MANUAL 
ON REJUVENATION 

- WITH THE 
“REJUVA-TUBE” 

{ranted 
- 

Ceatrah Ele 

What's New in Radio 
(Continued from page 109) 

which is designed to keep the mobile 

receiving antenna, or whip, in perpen- 

dicular position while the car is in 

motion. 

The problem of signa! fading caused 

by the swaying of the lower section of 

the mobile antenna is met by eliminat- 

ing the base spring and utilizing the 

“Whip Flexor” above the rigidly 

mounted loading coil. The new unit is 

also designed to permit the whip to be 

brought down in a horizontal plane for 

storage in a garage for passing 

through low, thickly wooded areas, etc. 

Additional information on this de- 

vice is available from the company. 

or 

CERAMICS FOR COLOR TV 
The “Hi-Q” Division of Aerovor 

Corporation, Olean, N. Y. has developed 

a new heavy-duty ribbed-case type of 

ceramic capacitor which is designed to 

meet the higher operating voltages of 

color TV receivers 

The special ribbed construction pro- 

vides an extra-long “creepage path” 

in a relatively smal! size. Rated at a 
| working voltage of 30 kv. or a test 

voltage of 50 kv. for one minute, the 

| new “Cartwheel” is incased in a cast 

insulating material, completely and 

permanently sealed in one operation. 

The company will supply full speci- 

fications upon letterhead request 

82-CHANNEL TUNER 
Anchor Radio Corp 2215 S. St. 

| Louis Ave., Chicago 23, Illinois has 

designed a new 82-channel TV tuner, 

the TY901. 

The new tuner is a single unit no 

larger than the average v.h.f. tuner 
and is operated without quengtientes 

drives or knobs. Channel! segments to 

| suit local TV station requirements are 

| snapped into the easily tur- 
ret and may be arrans any desired 

order. 

act essible 

red in 

The segments consist of simple cir- 

cuits which are factory tuned and need 

no further adjustment in the field. All 

channels, 2 to 83, are priced the same. 

If required, as many as 12 channels 

may be inserted. 

WIDE-BAND SCOPE 

The Supply Division of National 

| Radio Institute, 16th & You Streets, 

| N.W., Washington 9, D. C. has an- 

| nounced the availability of an inex- 

| pensive oscilloscope which incorporates 

several laboratory-quality features. 

| Designed especially for the TV serv- 
ice technician, the instrument may also 

be used for industrial applications 

where square-wave and pulse-type sig- 

nals must be observed 

Vertical amplifier response is flat 

from 10 cycles to 4.5 mc. (* 3 db). The 

four-step frequency-compensated ver- 

tical attenuator is calibrated for direct 
peak-to-peak voltage isurement. rr 

Sensitivity is .014 volt (r.ms.) per 

inch of deflection. Linear sweep range 

is 10 cycles to 100 k« The average 



vertical amplifier input impedance is 

2 megohms and 25 ss«fd. The instru- 

ment also offers positive and negative 

sync and incorporates a voltage-regu- 

lated power supply. 

A four-probe accessory kit is avail- 
able at extra cost for use with this 

instrument. The company will forward 

literature on this scope upon request 

“3-PI" TVi FILTER 

Federal Electronics, Federal Elec- 

tronics Building, Rockville Centre, N. 

Y. is in production on a new TVI filter 

which has been tradenamed the “3-Pi.” 

The unit features a precision-engi- 

neered printed circuit designed to 

effectively suppress TV interference 

caused by auto ignition systems, dia- 

thermy, x-ray equipment, neon signs, 

amateur radio transmitters, electrical 

appliances, and similar devices. The 

unit is mounted within a durable 

transparent polystyrene plastic case 

According to the company, the 0 to 

54 me. attenuation of the unit is in 
excess of 46 db 

CRT TESTER 

Authorized Manufacturers Service 

Co., Inc., 919 Wyckoff Ave., Brooklyn, 

N. Y. is currently in production on a 

lightweight, portable cathode-ray tube 

tester, the Mode! 101 

The unit is designed to provide a 
positive test indication for emission 

and continuity within 90 seconds. All 

phases of potential trouble and break- 

down are indicated on the front panel 

of the instrument. A turn of a dial 

and the pressing of a button provides 

either neon or meter indication 

The tester measures 8” x 9” x 3” and 
weighs only 5% pounds. The company 

will provide complete specifications on 

request. 

TWO-WAY PORTABLE RADIO 

Industrial Radio Corp., 428 N. Park- 

side Ave., Chicago 44, Illinois is now 

offering its Model A “Pak-Fone” which 

may be operated on its own self-con- 

tained batteries, from a 115 volt a.c 

source, or from a 6-volt storage 

battery 

The new unit is designed for use in 

Civil Defense, fire and police applica- 

tions, forestry services, engineering 

and heavy construction applications, 

etc. The unit carries both FCC and 

FCDA designations 

The “Pak-Fone”" may be operated as 

1 central control station when powered 

April, 1955 

DISTRIBUTION AMPLIFIER 

High goin S-tube cascode cir- 

cult with input noise figure of 

only 6db —approaching the- 

oreticaol minimum. Filet re- 

sponse for color 

move db per Dollar Bin 

JERROLD ELECTRONICS CORP. 
1401 SOUTH 26th ST., PHILADELPHIA 46, PA. 

Hit The BIG 
Multiple 
TV Market 

--- Sell the JERROLD 

TV Multi-Outlet SYSTEM 
The Jerrold TV Multi-Outlet System is not 
only the easiest, most profitable distribution 

system to sell... it is also your key to large 

TV set orders. 

For the Multi-Outlet System distributes 
snow-free pic tures to 5, 10, 20 or more rece'v- 

ers from a single antenna—with an increase 
in signal strength and with highest possible 
signal-to-noise ratios. 

Best of all, Jerrold supplies you with com- 

plete sales aids—brochures, cost-estimating 
data ... plus instructions that make installa- 

tion a breeze for any TV service technician. 
Find out how you can capture the grow- 

ing multiple-set market. Write to Jerrold 
for complete information. 

~s 
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“ 

~~ 
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LINE SPLITTER (i needed) 

Equolly divides amplifier ovt- 

pul 2 ot 4 woys to feed 

low-noise coax distribution 

“busses"’ In verious wings 

No tubes; connet overload 

“yo 
LINE TAP IMPEDANCE 
MATCHER 

One for each receiver. Com- 

pensetes for line response 

tilt, tsolotes receivers from 

each other. Matches coax te 

300 ohm set. Ne tubes 

IEAMOLL 



by 115 volt a.c., as a mobile unit when 
powered by an auto battery, or as a 

completely portable station using its 

self-contained batteries 

| Complete information may be ob- 

| tained from the manufacturer. 

PC REPAIR KIT 

General Cement Mfg. Co., 919 Tay- 

lor Avenue, Rockford, Illinois has in- 

troduced a new printed circuit repair 

—-————-- — 30 wer 
AMPLIFIER 

Re kit which is said to meet all printed 

. circuit servicing needs on virtually all 

‘ TV sets using that circuitry 

The new McIntosh power ¥ MC-30 $143.50 Developed in conjunction with one 
al Y ad ad %e . ™ . © € af 

amplifier MC-30 is unequalled for quality of the country’s foremost set manufac- 
turers, the kit includes the necessary 

silver print material and silicone resin 
for protecting the silver coating, plus 

the special tools that have been de- 

reproduction of high fidelity sound. The basically different, patented 

MelIntosh Circuit guarantees a new standard for low distortion — 4% 

harmonic, 20 - 20,000 cycles, even at full power output! Hum and noise 

level inaudible (90 db below full output). This outstanding per- signed to expedite this type of work 
formance assures new listening enjoyment without fatigue. Quality Full instructions are included in the 

crafted by amplification specialists for lifetime satisfaction. There’s kit. 

nothing like the McIntosh. Hear it at your dealer’s, | Further information on this kit is 
available from parts distributors or 

Write today for complete specifications from the company itself 

ROTATOR CONTROL CASES 

Trio Manufacturing Company 

Griggsville, Illinois has recently an- 

nounced a novel plan which enables 

the dealer or jobber to carry a com- 

plete stock of its new “Aristocrat’ 

rotator control cases in all four of the 

new colcrs. 
The cases are now available sepa- 

rately in cartons of four cases (one of 

each color) at a nominal cost. Besides 

SELL MORE 

TUBES...SAVE 

SERVICE 

| RADIOS ee 
AWAY! : omen 

Here's the data you need | call. 
to fix them FAST and r-i-g-h-t! | ) me Tues 

There's a eoret”’ to repairing old radios fast and CADDY 
profitabl nd thi bia RADIO TROUBLE 

BHOOTER SS HANDBOOK in it 
$ 95 

just look up the old make and model you want to 
f his - ) . j manual-aisze pound hirardi 

handbook tella what the trouble is ; SLIGHTLY 
and shows you exactly how te fx ft. No pleas test } HIGHER 
ing! N wasted tire Even begingere can handle , . eq 

jobe “slick as @ whistle ; i WES 

THE ONLY GUIDE OF ITS KIND! 
Cuts service time in half! 

PORTABLE 
GRID CIRCUIT 

having extra cases on hand to provide 

TUBE for breakage, the purchaser has a 

TESTER choice of colors to match and the 

“works” can be changed in a moment 

* MODEL GCT-5, EQUIPPED WITH A 3 since there are no knobs or switches 

. 
t are cor m trouble symptome and their 

remedt for over 4,500 models of home and saute 
* - 1 

vin, Atwater Kent 
‘tr nley ere 

Motorola Phile« ihe 

tromberg end desens mer Give 
on BPRCIFIC jobe—-NOT general th des = FILAMENT VOLTAGE SELECTOR! : to remove in exchanging cases 
humdred f page f invaluable tube anc component . » 
d fe rt ne Now, quickly and positively check the Complete information on this new 

r grids of over 40 tubes in the critical AGC, plan is available from the company. 
reewTRY IT TO DAYS .. . at our risk!" RF, IF and Sync. circuits... performing a 

Dept. AN-48, RINEHART & CO., Ine service no other tester can perform! 
252 Madieen Ave., New VYors 16, N.Y ’ P PANEL INSTRUMENTS 

polit’ Ghiardi's RADIO TROUBLESHOOTER'S HAND Speed Check "Foresees” Tube Trouble 4 Ways: Phaostron Company, 151 Pasadena 
“nM? fom i ] ree eee treatin ih ' . te ~ . 

beep beck, I will then remit the tyull price — 1. Control grid emission (Raclusive Feature!) Avenue, South Pasadena, California is 
s “ tu ‘ few . ‘ iuretag titherw tee wh e 

return book postpaid and owe you nothing 2. Grid to cathode shorts now offering an extensive line of panel 
3. Gaseous condition ir. tube. , 4 ~ 

4. Cathode to heater shorts. instruments, ranging in size from 2% 
NAMPE oo“ 

See your Jobber or write for information to 6 
ADDRESS All of the units in the line are de- 

s MFG. / S015 _ ave hs signed to conform to applicable MIL 
. MINNEAPOLIS. MIN - . 

aes, Ee Gea and JAN specifications, all are housed 
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METERS: 
WESTON AC AMMETER: 

(Pietored) in portable leather case, 
with Test Leads, 2%", 0-15 $5.95 
AC and 0-3 AC Scale 

portable DC AMMETER HOYT: In 
metal case, with Test Leads, 444", Fan, 
Mirrored Seale 0-15 ADC $4.95 
6-3 RF AMMETER 18-128: 2%" Ra NEW: 2.95 
6-500 MICROAMMETER: TRIPLET, 2%" Sa... 4.95 
0-5 MA DC WESTINGHOUSE: 2% Sq. 
DB METER: 10 to Plus 6—G. E. 3%" Rd. ‘ 
TS-291/U VOLTOHMMETER NEW: 7 
0-8 Amp RF w/Thermocouple 18-89; 242" Rd... A! 
0-15 rT re Tet, " Rd.; 18-122 : 4 
0-500 A DC—2% ” Rd.; 1S- 

RECEIVER—TRANSMITTER: 
BC-229/429—RECEIVER TRF—With 3 Plug in 
Coils for Freq. 201 te 398; 2500-7700 KC; Six 
Tubes: 1/37—1/38-—-3/39. Size: 16" x 

With Schematic. Price. USED: “$6. 95 

“<1 

8” x 7” 

BC-230 TRANSMITTER—Veoice modulated, with 
5 Plug in Coils for Freq. 2500 to 7700 KC. Four 
Tubes: 2/10y—2/45 & 0-1.5 RF Meter. Size 
is’ x 8’ x 7”. With Schematic $ 

oF USED: 
PLUGS to fit BC-229 or BC-230..... Each: 
CONTROL BOX F/BC-229 or BC-230..Ea.: 75< 
TUNING KNOBS F BC-229 or BC-429. Ea.: 65x 
COILS F/Rec. 201-398; meateme~ < 7700 

ach: $1.75 
COILS F/Trans.—2500-3200; 3200-4000; 4000- 

5000; 5000-6210; 6210-7700 KC.Ea. Coll: $1.50 
GET GF B GOR. co cccccscvccccocucosece 

TG-34A KEYER 
NEW—$16.95 

TG-34A KEVER—115 or 230 V. @ 50 to 60 cycles— 
an automatic unit for reproducing audible code prac- 
tice signals previously recorded in ink on paper tape 
By use of the self contained speaker, the unit will 
provide code practice signals to one or more persons— 
or provide a keying oscillator for use with a hand key 
Unit is compact, in portable carrying case, and com- 
plete with tubes, photo cell, aad operating manual. 
Size: 16-9/16" x 10%” x 15-13 te" Shipping weight: 
45 ibe. NEW—While pana Last— b 95 

GHEY ccccccece ee ® 

TG-10 Keyer: 
Same function as TG-34A 
(described below) only 
larger — using 2/6N7 — 
2/6L6—2/68)7-—1, 5U4G 
Tubes and 1/923 Phote 
Cell. Housed in standard 
Metal Cabinet, can be pees for 19° rack mtg. Size: 
it” Hx 24" We 18% le 
PRICE—USED, TESTED.......... Only: 17.95 

TRANSFORMERS—115 V. 60 CYCLE PRI.: 
600 VCT/100 MA—6.3 V/S A.: 5 V/D A +S 
656 VCT/S0 MA—4.3 V/2.5 A; 6.3 V/.6 (Rect. 6x5) 1.95 
$50 VCT/40 MA—6.3 V/2.4 A: 6.5 V/.6 (Reet. 6x5) 1.75 
2500 V/.015 A; 2.5 V/175 A: 6.3 V/.6A 5.05 
18900 V 12.6 MA Tappe 25 V.2A., 
1100 V/80 MA.; 7.5 VCT/S.25A 5 

5 Volt CT.25 A: 10,000 V. tne. Open Frame $7 
Tapped 4.5 V . 7.05 

te windings—4 Amp each 5.9 

SV2ZA:S5V/2A:5V A:4&5 6 
600-0 -600V AC—200 MA iby 2 A. i28 v a: 

2 ;5Vv.@ —ZH-t 9 
250-0-250 VAC—S0 MA. 24 V. lA: and 6.3 V. 

1 A. 2H-109-—Price e 3.95 

CURRENT TRANSFORMER—Ratio 150 to 5; 25 te 
60 cycle. West. Style 81 R60! $s 

CONSTANT VOLTAGE REGULATOR—I15 Volt 60 
cycle, 6 VA. Sola #30726 $12.05 

Choke 12.5 Hy/100 MA. $1.95 
Choke 12Hy/250 MA., 180 Ohm ‘ 

if 

1 
Choke 15 Hy/165 MA., 125 Ohm 
Choke 5 Hy/150 MA.. 85 Ohm 

SOUND POWERED HEAD | TS-10 
AND CHEST SET Hendest 

Navy Type—No Batteries Required— Powered 

ideal tor TV Antenna tnestatiations Used, 
and many other uses. 20 Ft. Cord, Tested 

Terness eee $3.95 EA. 

FAIR RADIO SALES ‘iix.: 
April, 1955 

DUAL IFF $ 
RECEIVER 
BC-966—Two separate receivers in one 
—160 to 211 MC with 13 Tubes: 7/6SH7, 
3/6H6, 3/7193—voltage regulator, re- 
lays, etc., less dynamotor, (UNUSED) 

BC-375 TRANSMITTER 
And TUNING UNITS 

BC.375 100 Watt TRANSMITTER—Voice CW—f rea. 
200-500 KC., 1500-12500 KC. by use of plug in Tuning 
Units. Uses t/i0y & 4/VT-4C vote Size: 23° L. x 
21” H. x 8° W. Complete wit ubes, 

less Tuning Unite—Price useo $29.95 
TUNING UNITS For BC-375 & BC-I8! 

NEW USED 

TU-5—i1.5 me * 3mc $4.05 
TU-6—3 to mc 8.05 
TU- ae tay e2 mc 2.06 
he ae PEAR 2.96 
TU-$—7.7 to 10 MC a) 2.95 
TU-16—10 te "os mc 2.05 
BC.306 Antenna Tuner , 295 
CABLES PL-64-61 of PL-50 Each End Each: 2.75 

ANTENNA MATCHER 
VARIABLE inductance Tuner with Calibrated 
Veneer Lock Dial, 100 Watt Cap. (shown upper 
hy 9 of BC-375 picture above). Size: 7\,” x 

.. USED: $9.95 
vai with 0-8 RF Meter and Panel. USED: $12.95 

Ss: 

24 VDC REVERSIBLE MOTOR—8 7 RPM, 40 tb. 
Torque. Motor Size: 52" x 41/32" «x 35/16". 
Shaft Size: 21/32” x 5/16". Also operates 24 
VAC. Phileo No, 441-1008 ° Price: $5.05 

27 VDC GEAR HEAD MOTOR—960 RPM; 1/75 
HP; 1.75 A. Size: 5” x 3”. Shaft: \4" x %” 
Air Assoc. SEEI20MI Price: $7.95 

27.5 VOC GEAR HEAD MOTOR—324-! Ratio; 
4050 RPM; Right Angle Drive Motor—Size: 5” x 

Shaft Size: 5/16” x %’ Bodine Type 
R Price: $7.95 

24 V. GENEVA LOC ACTUATOR MOTOR ASS'Y 
—1/25 HP.; 15000 RPM, w be 4 Head & Limit 
Switches Motor Size: 5 By": Angle Drive 
Shaft: 4" x Ve". Bendix tum 106524 

Price: $7.95 

27 VDC MOTOR—1I.5 A.; 1/50 HP.; 3000 RPM 
Shunt Motor Motor Size: 3” x 24" 
5/16” x 44”. Oster 208-1 or WEVS.5876 

Shaft: 

Price: $2.95 

27.5 VDOC MOTOR—1i/100 HP.; 7000 RPM; Motor 
Size: 3° x 194”; Shaft: %” x %” Oster 
2C2BP-IA Price: $2.95 

27.5 PERMANENT “MAGNET ALNICO FIELD 
MOTOR—.03 A.; 10000 RPM; Size: 1” x tle" x 
2”. Shaft: Ve” x Ve". Delco 25068571 

Price: $7.95 

110 VOC 1/70 HP. 1550 RPM. Motor size: 4” °, 
Shaft size: i” = 3/16". Redmond #167 $4 5 

6 VDC 1/20 HP. 4000 RPM. Motor size: 5” x 3” 
Shaft size: %" x ‘% Price: $4.95 

12 VDC 1/30 HP. 4500 RPM. Motor size: 3” x 2% 
Shaft size: i” x 3/16". Delee #5047520 $4.05 

A.C. INDUCTION MOTOR—1I5 Volts 60 cyoles 1.6 
RPM—Torque Oz in. 75 atte—@: with variable 
Multiple Dise Coder Wheel and Micro Switch mount- 
os ee Bracket Assy. Holtzer Cabot Motor Type phys | 

yg? HEAD MOTOR—Heavy aril” 24 yee 8 
tb ™. 2% orque: 100/200 Shaft size 

Hy Ae x 1". Right Angle Drive $4.95 

8C-45 R-27 ARC-5 oo 
RECEIVER $45 RECEIVER ‘3 
6 te 8 MC. Used w/Tubes 6 te § MC. Used, Less 

Tubes 

COAXIAL CABLE & CONNECTORS 
CD.1071 CORD—With PL-250 Plugs each end. 60 ohm 
yh, es tong. Prices: S0¢ Each.-Or in Lots of 10 

PL-250—Piug, Ee. End & 32°—RG 4/U—58 ohm Se 
80-239 Chassis Conn. f/PL.259 (Removed) 5 for $1.00 
UG-21/U—Plug ea. end & 32°—RG-11/U—75 ohm. woe 
UG .22/U—With 4” Coaxial Cable fg 
COAXIAL CABLE: Price Per Ft. 100 ee 
RG-8/U 51.5 Ohm (Special? O% 
RG-34 71 Ohme—i45 FL Length $15.00 Per tein, 

SOUTH MAIN ST 

OoHnIO 

BLOWERS: 
115 VAC 60 CYCLE SINGLE 
TYPE—100 CFM; 24" In- 
take; 2” outtet Complete 
Size: 3” x 6”. Ne. 10988 $8.95 
115 VAC 60 CYCLE DUAL 
TYPE—i100 CFM; 4” intake; 
2?” Dis. Each Side. Complete 
Size: 8” x @. 
No. 1Ca80 $13.95 

115 VAC 60 eyele COMPACT TYPE-—108 CFM: Cates 
bullt inside squirrel cage; 4%" intake; 3%” & 

Dis. Complete size: 444" W x8%” Hx $14.50 
8%" O-—Ne, 20067 

TYPE—i40 CFM: 3%" 115 VAC 60 cycle hn a oy BY nS 
intake; 24)” Dis Complete « 7%" x 

7%" H x 6%” O-—Ne. 10807 $13.95 
115 VAC 60 cycle FLANGE TWIN-—275 CFM: * 
intake; 34" = 3° Dis, Complete size: 11%" 
= "HW « 6-1/16" O— 

. 20080 $21.95 
ne Volt 400 cycle—10 CFM. Eastern Air Devices 
Moter J31A—7200 RPM; 1/100 HP. LR & 
Blower Assy. Overall Size: 45" x $ No. 3110 5.95 
be SINGLE—100 CFM—No. 6100 zl 
6 VOC FLANGE—!50 CF M—WNo. 6150 tr 
12 VOC SINGLE—I0 CF M—Min.—Ne. 1210 ; 
24 VOC SINGLE—i0 CF M—Min.—No. 2410 ‘ 

3” intake: 2° outlet. Shunt Meter 4" «x 2 

3000 RPM @ 24 VOC TT $5.95 

CLASSIFIED ITEMS: 
BC-212G Amplifier 2/605 Tubes—N 
BC-216A Amplifier 6F7 & 30/44 vou t 

BC-347 Amplifier 1/6F8G Tube—N: f t 

BC-357 Marker Beacon Receiver t 
8C-367 Amplifier 2/6V6GT Tubes—N: f4 t 

BC-453 Receiver 190 to 550 KC t 

BC-455 Receiver 6 to § MC ! 

BC-459 Transmitter 7 te © MC t 

BC-463 Transmitter & Modulator 6) to 74 MO. | 

1 
t 

N 

1 

t 
t 

BC-605 Amplifier 2/1619 Tubes 

BC-620 FM Transceiver 20 to 28 MK 

BC-645 Transceiver—Converts 420 to 500 MC 

BC-654 Transceiver 3800 to 5800 KI 

BC.700 Amplifier Batt. Op. | Tube—N: & 

BC-745 Transceiver 3 to 6 MC 

BC-745 Transceiver Chassle Only N 

BC-791 Code Tape Recorder I 

BC-1206 Reesiver 200 te 400 KO-—Less Tubes. | 

R-25/ARC-5 Reew. 1.5 to 3 MO—Lees Tubes | 

R-27/ARC-5 Reowr. 6 to © MO—Lees Tubes. .t 

R-1/ARK-1 Receiver—Converte 2 or 6 Meters. .N 

RT-7/APN-1 Altimeter Ni: SI0 t 

RT.34/APS.13 Transovr—Complete tees tubes [ 

BO.72 Switchboard —Portable t 

FL-BA Range Filter—$1.40; FL.5S Filter t 

T8-8 Carbon Hodect—U: $3.96; TS.13 Hadeet 

TS-10 Soundpwrd Handset or Head&Chest Bet 

TUNING SHAFTS F (Various Receivers. Specify Type 
& Minimum Length. Price Per Ft ihe 

TUNING KNOBS—Solined For Various Receivers 
Specify Type Receiver ta é 

12 Line 

SYMBOLS: N: Means MEW Mean LIKE NEW 
—U: Means US 

DYNAMOTORS: . 

input ouTPuT STOCK PRICES 
VOLTS: VOLTS: MA No USED: NEW 

“mvoc 230 "0 Om.21 04.05 
“4 1 150 80.87 ’ 
“4 250 50 Om.25 
4 1000 150 80.77 i4 
“4 500 0 80.500 12 
“4 600 100 - Bt I 
“4 1030 260 

516 215 Oma. 80 I 
28 350 PE.7) 6.05 
12 or 24 ‘0 USA /0615 4 
12 or 24 7 10 USA 0616 ‘ 
2 2 90 PE.is8 4o ‘ 

4 voc 375 150 60-83 : 4” 

ANTENNA EQUIPMENT 
MAST BASES—INSULATED: 

MP.22 BASE — (iiustrated) ine 
spring action: direction of acket can 

be raised or towered $2 95 
. easily 

~tneuwlated type with MP.8.3) BASE 
heavy coll apring and 6 dia. ine 
Requires 2 

ing welehes @ then — $5.95 

MP.37 BASE—tneulated type with 
heavy coll spring 7” dia. insulator 
requires 1%” hete for mounting 
Weieht: Approx 

a 10 the $8. 95 

MAST SECTIONS FOR ABOVE Bases: 
Tubutar steel, copper coated, painted in 3 
tlens, strew-in type. 5.53 can be weed to As any 
fength with MS-52-51-50-48 for taper Any oe 
ton 
Larger Diameter Section: MB-54 

Address Dept 
Deposit on 

RN © $5.00 Order Minimum, & 25% 
0.0.'s. © Prices ave F.0.8., Lima, Obie 
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DEPENDABLE 
IN EMERGENCY 

REMARKABLE 
IN geet onepempy” 

ing or: pa nat — 
power fa ‘a v 

a munications with ith Fl M hla arity and 
Vir dependabil dependability. New, highly effi- 

cient circuit provides service coverage. 
Pak- fomee are widely used in Civil Defense com- 
munications, police and fire i pee ee 
services, plant protection, utilities, geodetic and 
heavy construction operations and other applica- 
tions where instant communication is required 
for safety or time saving. 

Pak-Fone 

Model A 

The Model A Pak-Fone is the newest design in 
portable 2-way radio. It may be operated with 
self-contained batteries, from 115 V.A.C., or from 
a 6 or 12 volt storage battery. It is ready for any 
emergency—any time, any place. 

Receiver: 15 Tube dual conversion super- 
heterodyne, crystal controlled. Battery-saving 
relay type squelch. Built-in loudspeaker. .5 uv 
sensitivity. 

Transmitter: 8 Tubes, crystal controlled. 
High efficiency output. 2-Channel circuit op- 
tional. 

Accessories: Push-to-talk microphone, % 
wave antenna and batteries included. Weather 
resistant canvas carrying case, car window and 
fixed station antennas optional. 

Standard Model D ft 
Pak-Fone 

Same as Model A but without 
HS VAC. and 6 volt D.C. power 
= ae pen Medel 
exter power sup 
PP6-117, Smaller ory iigher 
weight than Model A 

INDUSTRIAL RADIO CORP. 
278 WN ; keid 

fa Coneda, RESEARCH INDUSTRIES, LTD. 

1777 W. 3rd Ave. Vancouver, 8. C. 

in cases with anti-magnetic shielding, 

and provide insulated zero adjust- 

ments. The design is such as to pro- 
vide environment free operation any- 
where in the world. All of the instru- 
ments are calibrated to within + 1% 

of full-scale deflection with controlled, 
certified standards. 

Complete specifications on the vari- 
ous types of panel instruments cur- 

| rently available are included in a series 

of data sheets available from the 

company. 

DELAY CABLE FOR COLOR 

Columbia Technical Corporation, 5 
E. 57th Street, New York 22, N. Y. is 
currently marketing a new delay cable, 

the Type HH-4000. 
The new component is an ultra-high 

impedance compact delay element 

which opens new design possibilities 
in amplifier circuits because of the 

higher possible gain and higher avail- 

able voltage output from a given tube. 

According to the company, the use 

of the delay lines in advanced color 

TV receiver models makes it possible 

to eliminate one stage in the conven- 

tional two-stage video amplifier. 
The cable has a nominal character- 

istic impedance of 4000 ohms and a 

time delay of 1 microsecond per foot. 
The attenuation for a delay of 1 ssec. 

is .2 db at 1 mce., 1.2 db at 4 mc., and 
3 db at 6 mc., resulting in a bandwidth 

(3 db down) of 6.2 mc. 

Complete specifications on this delay 
cable are available from the company. 

TOOL HOLDER 

Of interest to service technicians as 
well as home builders and experi- 
menters is the new tool holder being 

introduced by Searle of Chicago, 216 
W. Jackson Blvd., Chicago 6, Illinois. 

Tradenamed the “Grip-R,” the unit 
will hold drill bits of any size, pliers, 

screwdrivers, probes, etc., with or 

without a handle, without magnetizing 

the tools. Sliding ring clips make the 

holding spaces adjustable. Spring ten- 

sion holds tools securely. Any tool can 
be easily inserted or removed with one 

hand. i 

MUSIC 

A-V Tape Libraries, Inc. 
730 Fitth Avenue 
New York 19. New York 
Symphonic and popular music, educational, 
language tapes. 

Audiosphere 
Livingston, N. J. 

Classical and semi-classical, monaural and 
binaural. 

Tape-Toons 
Box 397 
Smithtown, N. Y. 
Organ recordings of popular tune classics. 

Hack Swain Productions 
P. O. Box No. 2834 

Sarasota, Florida 
“Musikon” tapes, popular and semi-classi- 
cal selections—-organ, electric piano, multi- 
track. Also Dixieland jazz and “custom” 
tapes with person's name. 

Webcor 
Chicago 39, Ill. 
Choral, chamber music, symphonic, and 

RCA Victor 
Jazz, popular, + —? . symphonic— 
all from Victo: q and 
binaural. 

Celestial 
Morrison Studios 
2128 Westlake Avenue 
Seattle, Washington 
Dance and popular music; also square 
dancing. 

Livingston Electronic Corporation 
Livingston, N. J. 
= = and - tapes of output of five disc 

Tru-Fidelity ae 
Paducah, Ky. 
Johnny Mack at Hammond organ. Novelty 
tunes. 

Tempo Tapes 
8540 Sunset Bivd. 
Hollywood 46, Calif. 

Popular and dance tunes. 

Web Music Publishing Co. 
149 West 49th Street 
New York 36, New York 
Background organ music for the home. 

DIRECTORY OF COMPANIES ISSUING PRE-RECORDED TAPE 

Courtesy Minnesota Mining @ Mfg. Co. 

Console Recordings, Inc. 
1652 W. 100th Place 
Chicago, Illinois 

Taped popular music. 

Omega Tapes 
International Pacific Recording Corp. 
7511 Santa Monica Bivd. 
Hollywood 46, California 
Symphonic, classical. 

Storyville Records 
Magnetic Sound Recording Co. 
Des Moines. lowa 
Semi-popular and popular. 

SPECIAL, EDUCATIONAL, RELIGIOUS 

Folkways Records 
117 West 46th Street 
New York, New York 

Folk music from the Folkways catalogue, 
and other educational selections. 

Shakespeare Tape Library 
1818 M. Street, Northwest 
Washington 6, D. C. 
German, French, Italian language teaching 
tapes. Also drama and poetry. 

Spiritual Recordings, Unlimited 
1425 N. W. 39th Street 
Oklahoma 3, Okla. 

Tapes of spiritual leaders of our time. Non- 
profit organization. 

Fort Orange Distributing Co. 

Has catalogue of “Tapes for Teacing” 
lections. 

Charles G. Reigner Library of Reccrded 
Sermons and Worship Services 

Great sermons of past and present by lead- 
theologians and severa! actors. Cata- 

logue sent on request. 

St. Paul 1, Minnesota 
Living Language Library — educational 
tapes in many fields. 

Phonotapes, Inc. 
853 Ninth Avenue 
New York, New York 

Poetry, drama, cnd other literary readings. 

RADIO & TELEVISION NEWS 



Double Troubles 
(Continued from page 55) 

vertical section and the incorrect posi- 
tioning was simply caused by an incor- 

rectly adjusted centering lever on the 
focus magnet ring. 

The picture had good stability de- 

spite the snow, which eliminated the 

video if. stages as the trouble source, 

since a lowering of gain would also af- 

fect stability. The a.g.c. system also 
showed evidences of functioning prop- 

erly since the picture had fairly good 

contrast as well as the stability afore- 

mentioned. The antenna system was 

checked and found to be all right. The 

trouble was finally localized to a de- 

fective 6BZ7 tube in the cascode r-f. 
amplifier section of the tuner. This 

tube had an abnormally high noise 

level but still provided fairly good am- 

plification. 

The snow which appears on the 

screen of a picture tube actually does 
not originate outside of the receiver 

but is produced by the amplified tube 
noises which exist in the first r.f. am- 
plifier stage and others to a lesser de- 
gree. When the tube is defective, or if 

the signal is weak, the signal-to-noise 

ratio is poor. 

Some tube noises are always present 

but, in a normal signal area, the high 

signal-to-noise ratio minimizes the 

tendency for the tube noises to ride 

through the video stages and appear at 
the grid of the picture tube. Some ra- 

dio frequency amplifier tubes have a 

greater inherent noise factor than 

others and in weak signal areas it is 

advisable to try several tubes to find 

one which produces less snow effect. In 

a strong signal area slight differences 

in the noise levels of various tubes will 

not be noticeable unless the tube is de- 

fective and has a noise level which is 

abnormal. 

The foregoing represent examples 

where a primary trouble is accompa- 

nied by a secondary symptom. A sec- 

ondary symptom in most instances 

might escape notice because it is over- 

shadowed by the more evident primary 

symptom. These illustrations serve to 

point out the need for a more careful 

analysis of the symptoms so that de- 

fects other than the primary one can 

also be corrected during a service call 

to the custome’. home or when the 

set is brought } or bench servicing. 

On occasion e or four troubles 

may be evident « .1 all should be cor- 

rected even though some of the trou- 

bles may be so minor that the customer 

would not notice them and hence would 

not complain. A correction of such fac- 

tors as linearity, focus, definition, and 

a slight hum from the speaker even 

though the service call was initiated 

because of picture pull or keystoning, 

will result in a more professional job 

and ultimateiy greater customer satis- 

faction. It is a mark of professional 

distinction to do a thorough job and the 

results are always rewarded by in- 

creased business and an enhanced rep- 
utation. -- 

April, 1955 
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PRICE SMASHING VALUES AT AIREX| 

@ Up to 200 Miles Reception @ Hi Gain 
Cascode Tuner @ 4 Microvolt Sensitivity 

The Perfect Chassis for Fringe Areas 

New Exclusive Advancements 

@ Pictures always in focus @ Hi & Low syne 
Amplifier @ Channeloc——Locks picture & sound to 
gether @ Drift free sqqreties © Automatic 
contro! @ Gated A.G. @ Full 4 MC 
Bandwidth @ Phono EE on & Switch @ 
cient Retrace Blanking @ Automatic Brightness Con- 
trol @ Pull Focus Cosine Yoke @ Fused HV Power 
Supply @ Molded Piastic condensers © 6CR6 
Tubes in Video LF. @ Handles up to 24° Rad 
@ improved Syne System 
© Improved Video amplifi- 
cation @ Heavy Duty Power 
Transformer ©@ Improved 
Horizontal sweep @ Ful 

@ Autoformer Fly Back 

149° 
range 12° Loudspeaker @ 4 
Microvolt Seasitivity o ’ 
@ Ready for UHF Stations WF, *2 \ 
@ Size 22" x 22° x 24” with ey c ube 
21° tube mounted Brackets 

Detailed Service Manuel & Schemetic $1.00 

Airex's New Auto-Focus 30-Tube 1955 Channeloc 630FA4 
ACCLAIMED BY THOUSANDS AS THE WORLD'S FINEST TV RECEIVER 

3 MONTHS 
RMA 

Sensational Cabinet Bargain 
FOR 630 CHASSIS 
Beautiful lustrous hand 
rubbed, mahogany fin- 
ished cabinet for 21” 
tube size. Price in- 
cludes mask, glass & 
wees mounting brack- 

- — 
finish .. $49.95 
Blond Mah. 
finish $59.95 

For 24” & 27” tubes 
Mahogany finish $74.95 
Blond Mah 

finish -.. $84.05 

OVER 100 BARGAIN PRICED CA 
S$ FOR TV & AUDIO INSTALLATIONS 

Send for free folder and price ‘ist. Full line 
table models, consoles, consolettes and TV- 
Radio-Phono Combinations. Many atyles, 
mahogany, blonde, etc. 

Combinativa Seving 

4 Oe a a0” and BA"... 

$2248 Sade 

630-9 TV Chassis for 24” & 27” Tube 
. nelee—Picture & sound tecked together « Me 
drift « Seception up te 200 miles « GO degree Ge 
fection « 
24° & 27" reet. tubes « con 
on chassis « Adaptable for color « 

With 12” | Tube Mtg. 
$1797? wr 2 HI-FI RCA | Brockets 

$9.95 

TV PICTURE TUBES 
Nationally Known Brands. Aluminiaed 

TV Tubes 

Full & Year Guarantee 

> BS ee B23 
Send For Hi-Fidelity Ports Catalog 

12” CO-AXIAL SPEAKER 
Newly designed 1955 Model to give 
wider range and better all around 
performance. 12 watts output. 35 to 
15,000 eps respense +6 db 8 ohm 

impedance, Crossover——2000 cps, 6.0 oz. Alnico 
5 aenet in woofer 5” tweeter reproduces the 
highest of notes with utmost clar- 
ity. Aluminum moisture-proof voice e- .. 95 
coils for better heat —_— 

8” CO-AXIAL 
Same ations = above. 

REGAL 

FM-AM 

RECEIVER 

x 
Mi-Fi 10 Tubes Covers full PM-AM 
band 10 watt Push-pull audio output 
Separate base & treble controle. Built 
in antenna. With 12° Hi-Fi epeaker, 85 
additional. Preamp, $7.95 additional 

*49* 
We have in stock the largest selection of Hi 
fidelity equipment at low, low prices Send us 
your requirements. Immediate reply. 

RECORD CHANGER BASES & BOARDS 
Bases—$3.95 Mounting Boords—$1.95 
For VM, Webster & Garrard changers. Give model 

when ordering. 

THREE LENS 
TURRET 

MICROSCOPE 
impo tted ’ achre 

‘ 
100%-200% -300X 

‘ 
Precision 

ortected and cali 

thoral. 

Lowest Prices on Record Changers 
Webster or VM 3-Speed Changer : 2a 

126” ih. 
Latest Medel 4121 type Weteter or 
corame a. cartridge 2 

shut-off feat 

WEBSTER WITH 6 

vw pie ices 
sepehire etyti 

-E. 
RPXOSO RELUCTANCE CART....... 129°5 

HEAVY DUTY 4-POLE MOTOR 

GARRARD RC80 3-SPEED CHANGER 
ne of the finest Gritieh change 

142° qutematte shut off Weighted Curatante 
Complete with 2 siug-ia 

48 RPM Spindic for Garrard Changers $3.37 

ote w7LE PLAY CARTRIDOS seg 

heads 

aC 90O--Geme as above «© » adjustable speed 
meteor manuel gestion ree - - recerd play 
or. Complete with 2 siug-in 

Type GE RPXOSO 

Reluctance triple play cartridge compiete with dual sep 
prire needles An exelent repiecement cartridge tor 
all tygee of changers and pickups 

Nationally Known Recording Tape 
12650 ft. Finest professional quality obtain- 

sble. Higher performance for thousende of playings 

Ned 

Uniform 

* reel, 

onide plastic base Greater «ignal 

40-16,000 ope 

$1.75 
Lets of 3 

strength 

response from 

$1.59 
poy b- 

LP 7” rest ft) 

All merchandise is 

Check or MO of 20 or tommp G2 & aepeets 
Subject te change wi 

brand new. factory fresh & Ener... Mel & ne ror filled on roosts EOF et vend 

\ AIREX RADIO CORP., 171 Washington St., NW. Y.7 CO 7-5218 a 

S., 0.8. sv. Prices & 
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MAKE 
YOUR 
OWN , 
HIGH ,/ 
FIDELITY 
RECORDS 
33's, 45 or 78 rpm 

= 

— ee as aa eae 

“— 

i ! ! ! ! | 

LIVE, OFF-THE-AIR 
OR FROM YOUR FAVORITE 

TAPE RECORDINGS 

! 
! 
! 
| 
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! 
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i 
i 
' 
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WITH T 

REK-0-KUT 

Chilnyer 
AND PLAY THEM BACK 

ON ANY PHONO SYSTEM 

' ' ! ! ! ! ' 1 ! 1 I ! a) 

REK-O-KUT Company Dept. DD-12 
38-01 Queens Boulevard 
Long Island City 1, N. Y. 

Send me complete details about the 
Challenger professional type, portable 
Recorder and Playback Phonograph. Also 
include literature covering: 

(C) Rondine 12-inch Turntables 

[_] Portable Phonograph Units 

Nome 

Address 

City 

My Deoler is 

Leeman wom ww own mee eww 
2! HERE’S HOW... 

New Turret Tuner 
(Continued from page 43) 

ment. One, giving the greater range, 

is the slug-tuned oscillator coil, L,. The 

second adjustment is the fine-tuning 

control mounted on a concentric shaft; 

the same type as used in previous 

models 

Before discussing the u.h.f. operation 
of this tuner, a few features used in 

the cascode version should be men- 

tioned. In most models, the 

u.hf. crystal clips are located at the 

number 1 terminal of the coil board 

rather than at the number 9 and 11 

terminals. In Fig. 5, both locations are 

shown, but in actual practice only one 

is used 

Cascode tuners use a 6J6 or its se- 

ries-heater version, the 5J6, as com- 

bination mixer and local oscillator. The 

circuitry is practically the same as in 

earlier turret tuners 

U.H.F. Operation 

new 

cascode 

The turret tuner described in 

this article has the facilities for receiv- 

ing any u.h.f. station by means of a 

simply-installed adapter segment. A 

typical u.h.f. segment for the new tuner 

is shown in Fig. 6. Note that it con- 

sists of two portions. The u.h.f. portion 

at the right connects to spring clip 

terminals 1, 2, 3, and 4, in Fig. 5, and 

constitutes the r.f. bandpass and the 

mixer network. The u.h.f. signal ap- 

pears between terminals 2 and 3, and 

the mixer crystal mounted at the top 

of the tuner chassis mixes the incom- 

ing u.h.f. signal with a harmonic of the 

local oscillator to produce a v.h.f. sig- 

nal which is applied across terminals 

3 and 4 

The v.h.f. coils mounted on the coil 

form at the left of the conversion strip 

| of Fig. 6 are tuned to the unused v.h.f 

channel which serves as if. for the 

Fig. 5. 
strip in place. 

Fig. 6. A u.h.f. coil strip used with the 
new turret tuner. The crystal shown 
is used to generate a u.h.t. oscillator 

signal as a harmonic of the v.h.f. one. 

u.h.f. first mixing process 

diode shown in Fig. 6 s« har- 

monic generator and produces the nec- 

essary u.h.f. oscillator frequency which 

is coupled through a smal! wire loop to 

the u.h.f. mixer crystal circuit. In som« 

models of the new turret tuner this 

harmonic generator crystal as well as 

the mixer crystal are mounted above 

the chassis and serve for all u.h.f 

nels 

When purchasing a u.h.f. adapter 
segment for any of the new turret 

tuners the same information is required 

as for the previous models. The u.h-f. 

channel and an unused v.h.f. channel 

as well as the exact model turret tuner 

must be known to obtain the 

u.h.f. adapter segment. Adjustment of 

the u.h.f. segment consists of oscillator 

tuning and the insertion of the mixer 

crystal into the clips provided at the 

top of the tuner chassis. In 

instances, the u.h.f.-r.f. circuit 

v.h.f. section of the adapter strip will 

not need any touch up whatever and 

only the oscillator tuning slug will be 

adjusted, after warm-up, for best pic- 

ture and sound 

In conclusion, the main improve- 
ments of the new Standard Coil turret 

tuner include the new 300-ohm bal- 

anced input coil which maintains good 

impedance match over all v.h.t 

nels, and the use of a single 

ment instead of the two previously used 

for each channel. Part of the drum 

assembly doubles as r.f. shield and as 

The ct 

rves as 

ystal 

chan- 

correct 

most in- 

and the 

chan- 

coil seg- 

Complete schematic diagram of the new turre. tuner showing a v.h.t. coil 

Two positions in the circuit are shown for the u.h.f. crystal 
clips although in actual practice only one position is used. An alternative tuner 

model uses a cascode circuit for the r.f. amplifier with the 6AT8 oscillator-mixer. 
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spring retained disc for the coil seg- 

ments. The new arrangement permits 

removing each coil segment without a 

screwdriver 

For u.h.f. operation, the new tuner 

can again be supplied with adapter coil 

segments. As an economy measure, a 

single mixer crystal is used for ali u.h.f 

segments, mounted from the top of the 

tuner chassis. And finally, a simpler 

and more logical layout of the chassis 

i1ids in troubleshooting YW 

“TALKING BOOK" FOR HAMS 

HE Division for the Blind of the Li- 
brary of Congress, Washington, D. C. 

has just published “The Radio Amateur’s 
Novice License, Questions and Answers,” 
in talking book form. 

This volume will be made available to 
registered blind readers through the 
twenty-cight regional circulating librar- 
ies which regularly distribute such ma- 
terial. 

This recorded book provides a source 
of information and means of access to 
an interesting and worthwhile hobby to 
the many persons without sight in this 
country who have time on their hands. 

We would appreciate it if our readers 
would call this service to the attention 
of any blind people they know or any 
organization leaders who work with the 
sightless through Boy and Girl Scout 
Troops, public and private institutions 
for the blind, “sight-saving™ classes in 
publie schools, ete. as well as hanr clubs 
desiring civic projects. wy 

LINE CORD HOLDER 
By HUGH LINEBACK 

Oklahoma A & M College 

ANGLING line cords are a nuisance, 
particularly when a piece of equip- 

ment is to be carried about. The cords 
ean be kept out of the way when not in 
use simply by attaching a scrap of wire 
to the case of the instrument and using 
it to hold the cord. Fasten the wire 
through ventilating holes, or under a 
serew in the cabinet. _ 

Avoid dangling cords on your portable gear 
by making a cord holder of scrap wire. 

April, 1955 

New orrasiz 

Money-Maker 

Size only 11° x 7% x 5 

Spots the Trouble and Quickly Corrects 
it— without removing tube from set! 

Now it’s easy to save thousands of 
weak and inoperative TV picture 
tubes. As much as 80% of the troubles 

which arise in picture tubes may easily 
be repaired with the CRT. This amaz- 

ing portable instrument creates new 
profitable picture tube repair business. 

Saves servicing time, speeds work. 
Assures more satisfied customers 
Eliminates tube transportation. Saves 
money on trade-in reconditioning. 

And at such low cost, the CRT quickly 
pays for itseif—and continues to make 
big profits for TV service-dealers. 

See Your Distributor, or 

Write for Bulletin No. 102-N 

AY AY TL 

REPAIRS 
PICTURE 
TUBES 

inany SHAY 
No extra accessories necessary 

RR suvenator 
Tester 

TESTS FOR Emission, 
Inter-Element Shorts, 
Leakage, Open Circuits, 
Grid Cut-Off, Gas Content, 
Probable Useful Life 

RESTORES Emission 
and Brightness 

REMOVES Shorts 

REPAIRS Open Circuits 

Less than one foot long. 
Weighs only five pounds. 

Bak MFG. CO. 3731 N. Southport - Chicago 13, Illinois 

for everything in Electronics 

Make rapid selections from one industry 
wide MASTER CATALOG complete with 
SPECIFICATIONS ILLUSTRATIONS 
DESCRIPTIONS, DIAGRAMS, PRICES on 
thousands of Radio-TV-Electronic parts 

and equipment 

+ Over 85.000 - Fully indexed 
stern 8" a1” 

* Over 8,500 
hs + Weighs 6 Ibs 

From leading parts distributors or write to 

UNITED CATALOG PUBLISHERS, INC. 
110 Lafayette Street, New York 13, H. ¥. 



A TOWER OF 

© CTREMGTH 
© Safe in gales up to 80 m.p.h. without 

ugly, hazardous guy wires 

@ Free-standing to 50 feet high 

Cxvledive /\WERai 
LOAD-BEARING JOINTS 
No dangerous rust. Arcow “X" shows 
open-joint section. Moisture cannot 
get in tubing to cause interior rust. 

No hazardous holes, Arrow “Y” 
shows lateral load bearers lifetime 
welded to side of each section leg 
with twin 14%” fillets. Sections 
are bolted vertically. Bear 100% 
of load! No load on joints. 
No horizontal bolts to tear through. 
Nothing stronger or safer. 
Only Kuehne has it! 

KUEHNE MFG. CO. 
TV TOWER DIVISION 
MATTOON, ILLINOIS 

ae Say Hee The” 
For catalog sheets, see your 

Nee" Man or write direct. 

"Kee 

| being most popular. 

| 

Hunting Harmonics | 
(Continued from page 51) | 

carries an antenna of less than 25-feet 

height, with something around 18-feet 

This means the 

radiation resistance will be in the 

| neighborhood of 1 ohm. 

It follows that if the loss resistance 
in the circuit is also 1 ohm, exactly 
50% of the very expensively-generated 

transmitter power goes up in smoke. 

Now, there are already losses which ex- 

||. BUY DIRECT 
|MANUFACTURER TO DEALER 

ANTENNAS-INSTALLATION 
HARDWARE AND ACCESSORIES 

WRITE FOR CATALOG 

ar 
P.O. BOX 68A 
McHENRY, ILL. 

ine. 

COMMUNICATIONS 
RECEIVER 

Fig. 2. Method of checking harmonic emis- 
sion by using a communications receiver 

equipped with S-meter. Soe article for details. 

ceed that figure in the usual installa- 

tion. So the design of a wavetrap must 

be such that it will not add too much 

more, or the station might as well stay 

off the air. 

Fig. 3A shows the circuit of the 

most-commonly-used trap arrange- 

ment. When L and C are resonant to 

the harmonic frequency, they offer 

maximum impedance to the flow of 
harmonic current from “X” to “Y.” The 

impedance will depend upon circuit 

“Q,” or the ratio of reactance to re- 

sistance. Satisfactory trapping thus 

depends a great deal upon the quality 

of the coil. 

Not all coils are as good as they look. 

The safest way to make a selection is 

with a “Q” meter. A kit job is per- 

| fectly adequate for this work, or, even 

| more inexpensively, direct “Q” read- 

ings may be obtained with “Q Box.” * 

In the absence of instruments, a fair 

coil selection may be made by using 

* Robberson, Elbert: “Q- Box,” CQ, April, 1964, 
page 44 

Fig. 3. (A) One commonly-used trap ar- 
rangement where L and C are resonant to 
the harmonic frequency. (B) Another trap- 
ping arrangement whereby trap is loaded 
by both transmitter and antenna permit- 
ting tapping across a portion of coil. This 
helps preserve trap “Q” and removes 
some coil resistance from transmitting cir- 
cult, resulting in lower fundamental ‘oss. 
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“Thar” TUNED TO $476KC 
(S@@ TExT) ‘s) 

ik la RADIO and TELEVISION ELECTRONICS 
| in all Technical Phases 
| New Classes (Day and 

Evening) Start Ist of 
ec., Mar., Jane, Sept. 

Free Piacement Service for Graduates 
For Free Catalog write Dept. RN5SS 

RCA INSTITUTES, INC. 
A Service of Radio Corporation of America 
350 WEST 4TH ST... NEW YORK 14, WN. Y. 

Say You Saw It in 

Radio & Television News 

Save time — Step up 

efficiency in 

ELECTRONICS 

DESIGN 
Here's a wealth of technical help 
for efficiently handling electronics de- 

| sign problems— gives you 
| anewers already worked out by the 
country's top electronics men!—-heip 
that can save you hours of research 
and experimentation’ 

You" find electronics mathematics 
and theory in concise form——design pr 
hundreds of pieces of electronics «¢ 
even the results of advanced electronic « perime nts 
Radio, television, facaimile, so nd, ane o 
other phases of electronics are covered— ond it’s all 

| condensed, classified, and indexed tc " qu ok, easy use 

| ELECTRONICS DESIGN LIBRARY 
Edited by Markus and Zeluff, Electronics Magazine 

for 
re nt—and 
ctices 

4 vols., 2151 pp., 9 « 12, 3534 illustrations 
Contains 1083 articles culled from recent issues 
of Electronics—the cream of information essential 
— EEE to design of « lectroni 

Special price i equipment Be 4 bie vol 
saves you $6.00 umes are ectr me s for 

‘ adbc o " 
Regular cata , ot E | Handboo a 
logue price of austria i ron Ltrewts 

P Electronics Manual for Ra- books totals 
$39.00: under dio Engineers, and Electron 

this offer, price > for Communication 

is only $33.00, pagencers 
| on easy terms EASY TERMS! 

10 DAYS’ FREE EXAMINATION 

MeGrow-Hill Book Co., inc. Dept. RTN-4 | 
| 320 West 42nd St., New York 36, N. Y. j 
i Send me for 19 days’ examination the ELECTRON- | 

ICS DESIGN LIBRARY In -10 days I will remit 
| $8.00. plus few cents delivery, then ps.ce 8 month 

until $33.00 is paid. If not satisfied will return 
| beoks postpaid (We pay delivery if you remit with | 

this coupon; same return privilege) | 

i] (PRINT) " 
Name . 

| 

| Address | 

l city Zor State os | 

| Company . | 

ge on | 
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the coil with the least extraneous mat- 

ter in its field, the largest conductor 

(#10 wire or heavier, or copper tub- 

ing), and with a length-to-diameter ra- 

tio of 1:1. To resonate at 5476 kc., 

SAVE!... BARGAINS GALORE!...SAVE! 

within the tuning range of a 100-asfd. COMMAND SETS PLATE TRANSFORMER 
variable capacitor, an inductance of American Trans. Co. Input: 115 V.A.C. 

10-zhy. is required. A coil of these NEVER BEFORE! . . . NEVER AGAIN! 60 Cycle. Sec. 2240 V.A.C. CT @ 600 

characteristics may be built specially. sé 9,27 190-550 $ 95 BRAND NEW sees $14.95 
Q”’5’rs ‘ic The author found that 15 turns of B Shipping Wt. 55 Ibs. 

LIKE NEW! XLNT COND. & W #3905 coil stock filled the bill, 

while presenting a loss resistance of 274N and ARC 5 

EQUIPMENT less than 1 ohm to signal currents. A 

self-supporting coil of copper tubing ppc £ PI & Type 

BC-455 40 Meter 

BC-357 

Radio Beacon Receiver 

80 Me. radio controlled re- 
Contains 10,000 ohm 

Power requirements 
AC @ 5 Amps. and 

@ 20 Ma. Swell for 
+ Door Opener, Receiver, 

other remote control ip 

with the same inductance would be bet- 

ter yet, due to its lower resistance. 

It is possible to obtain a fair approx- 

imation of trap operation by placing 

one in the antenna circuit of a receiver. 

Disregarding impedance matching, it 

can be seen that tuning the trap to the 

frequency to be rejected will reduce 

signal strength from 6 to more than 9 

S points, or 36 to over 54 db. Now, a 

db is a db whether it is measured at the 

transmitting or the receiving end, so it 

should theoretically be possible to drop 

our unwanted harmonic the same de- 

gree, simply by putting the trap in the 

transmitting-antenna lead 

However, the trap is “loaded” by 

both the transmitter and the antenna, 

so tapping across only a portion of the 

coil, as shown in Fig. 3B, will help pre- 
serve trap “Q” and at the same time 

remove some of the coil resistance from 

BC-454 Recvr. 3-6 Mc. Used 
with tubes. Like New $7.95 

Dynamotor for above Recvr. $1.00 ex. 
with each Recvr. 
ec-456 . ¥ ] . s 

ec 696 
ec.4s7 

ec-456 

ec-459 

sesssssss 
-_ oe ee mtr sed 

° armen fo ~~ above equip —~—a°* 3 10 Pri 
T @ 2 Amps. 

Command Sets— 
Combination Specials 

40 Meter Group 
1-BC-458 Xmtr.—5.3-7 Mc. Xint. Cond. 

stallations 

Brand New 

TRANSMITTERS 
GP-7 TRANSMITTER 

100-waett master oectilator type 
» 350 tw 8050 & 

ar 

veal be “ rv toting 
ple ; one Gates $13 .95 

Excellent condition unit and tubes 

MOBILE GENERATOR HASH AND HO! 
—8S amps. 

Por 6 or 12 V. care. New 

4500-6200 ke . TF 

6200-7700 ke 
7700-10000 ke ; 
10000-12500 ke 
200-500 ke 

Broadcast Band and Aero 
MN-26C Installation 

as tube remote om 

on find with Tubes. 
the transmitting circuit, resulting in 1-BC-456 Modulator, Xint. Cond. with 

u . less loss of the fundamental. These 

taps, as well as trap tuning, can then 

be adjusted to bring about the desired 

degree of harmonic attenuation. It will 

also be necessary to touch up the trans- 

mitter-antenna tuning, to counteract 

the small inductive reactance intro- 

duced by the trap at signal frequency. 

Making the fair assumption that a 

properly-adjusted transmitter should 

put out less than 5% second-harmonic 

power (amounting to approximately 

13-db reduction), the trap is only re- 
quired to drop the harmonic by 27-db 110 ¥. Sewer Sensty Are 6 or 

more. This is no tremendous feat, just 274N Command Receivers 

as the FCC says Rv ,* 

1-BC-455——-6-9 Mc. Recvr., Xint Cond. 
with Tubes. 

Speciat—Complete Group 

75 & 80 Meter Group 
1-BC-457 Xmtr., 4-5.3 Mc. Xint Cond. 
with Tubes. 

5-S5-en0 Modulator, Xint. Cond. with 

ri 
‘ 

‘Receiver , Brand New 014.08 
$12.95 MN-20E Rotatle Loop os 

% Astmuth Contre a 
New 2.96 

ARC4—VHF TRANSCEIVER 
Ideal putvetitute for @7..022. free. range 140 

crystal controtied, 10) watts. The rece 

“* ee. 454—s- 6 Mc. Recvr., Xint. Cond 

wine 4 “Dreamete w 12 

PHONE-CW FILTER 
MODEL FL-.6 

y eliminate 1020 cy- 
W signats when used on 

woes bands—or-—fiip « 
and ently 1020 cycle 

cw , R-4 come 
thrul New ea. 

$14.95 & 24 Volts 

only $a." os. . 6 & 12 Volt Dynamotor Specials 
PE-101C 

DYNAMOTOR 

This is the Dyna- 
moter the hame 
have been tatk- 

y 

erie 2 
5 ) ‘ 
2s oF ve PE-73 Dynamotor——24 V. t 

1 
m 2 

° “are “Fost, ye 
Aerove 

The trap circuit should be installed 

inside a non-ferrous shield or metal 

cabinet, so the harmonic current it has 

trapped doesn't get scattered again. Asser 

Leave plenty of clearance around the METERS—WESTON © SANGAMO 
coil (inches, that is) to preserve as All New. All ©.C. 2° Square. 

much “Q” as possible, and ground the 2 Me 

box with a short, heavy lead ois me $3.29 each CS) “ 
Then look about the boat to make Seo Me or ode d to supply on ae V. 7 

, re > » “ hanging Ma = fae me tan. und aise 32: sure there isn’t any wire hanging . Me 3 for $9.00 425 Ma. Brand New 

around with an electrical length that . Mao oad phe hace gh Vv. DC. ingut. 

would encourage shock excitation. The be vou METERsS—2" $9. | aay 425 V. OC. @ 3575 Ma By 
critical length would be around 43 feet ——- Srapaioomer Dynameter—i2 V. input. 
for a wire grounded at the bottom 3 tor $9.00 Output 440 V. DC. @ 220 Ma. arene 

(such as a shr * 85 fee rg BC-375 Mod. XFMR. Matches pair of New (suc h as @ shroud) or 85 feet for a mt a Party Ay me oo ba 8D-77 Dynamoter—12 V. input. Out- 
floating” wire, such as a halyard. J : : ~ put 1000 V. OC. @ 250 Brand 

With a trap, such as described, on a Bo. > ‘ ete & ete 
transmitter with the smallest common rim Pa “r A Output 220 v 

antenna it should be possible to obtain be @ 60 Ma. Brand New $0.06 
more than the required attenuation, 1006 V¥. DC. @ 350 ~? —_ 

and probably knock the harmonic all a mrp Rew 
the way off the air without lowering 4 MPo—cie, 666 V Used .. 
desired signa] volume enough to make 

All + te without notice 
any great difference to the ear. And include 4% epee gebtoct_- Caiteeaie orders——All orders F.0.8. Los Angeles. 
if the vessel has a good antenna system in Les Angeles visit our showroom and ask for Poul Keys—WsQoK, ‘ 

to begin with, there should be no loss SAM’S SURPLUS « (306 BOND ST. « LOS ANGELES (5, CALIF. 

worth mentioning. 3O- 
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these are the books that 

SAVE TV SERVICE TIME 

"Television Tube 
Location Guide” 

‘Pee eP eee EE SS SF 

FIND THE TROUBLE— REPLACE TUBES 

WITHOUT REMOVING THE CHASSIS 

Latest volume in the series used daily by 
thousands of TV technicians. It's the only book 

that shows the position and function of all tubes 
in hundreds of recent TV seta. Helps save your 
servicing time. Most often, an operational check 
of the set in the customer's home gives you the 
clue to the trouble, Generally, a tube failure is 
the This handy makes trouble 
diagnosis and tube replacement fast and easy, 

without removing the chassis! Rach TV model has 

its own clear, accurate tube placement diagram 

All new diagrama covering 1953 and 1954 TV 
models. Over 200 pages. Indexed for fast refer 
ence; 544" a 84%"; handy “open-flat” plastic 
binding. Paye for iteelf on just one job. 

ORDER TQL-5. Only 

caure Guide 

$2.00 

ager 

of) OWN THEM ALL — THEY 
HELP YOU EARN MORE 
1) VOL. 4. Shows location ond 
} function of all tubes in hundreds of 

1951-1952 TY models. 192 poges 
54" 284". Fully indexed for quick 

: ; reference 

; ORDER TOL-4, Only....... $2.00 

VOL. 3. Gives tube positions in hundreds of 1950-1951 
TV sets. Solves tube foilure troubles in minutes. 192 
poges; 5" « 8%" 

ORDER TGL-B. Only. occ ccc cc cece wenn $2.00 

VOL. 2. includes hundreds of tube plocement charts 
for 1949-1950 TV models. Big, legible cherts. 208 
poges; 54" « 8". 

ORDER TOL-2, Only..... $2.00 

VOL. 1. Shows location and function of tubes in TV 
models made in 1948.1949. Not duplicoted in other 
volumes, 208 poges; 54" « 8". 

ORDER TOL-1. Only... 

Carry Them ALL in Your Tube Caddy 

Order from your Parta Jobber today, or 
write to HOWARD W. SAMS & CO., INC. 
2203 FB. 46th St., Indianapolis 5, Ind 

My (check) (money order) for § 
enclosed. Send the following books 

O TGL-45 ($2.00) O TGOL-4 ($2.00) 

O TGL-3 ($2.00) O TGL-2 ($2.00) 

O TGL-1 ($2.00) 

CL POTVTTTTT TTT . 

AGGIO se cccccdcdreececesecsccepesses . 

GV occcncncccsserscs Zone... State...., 

HOWARD W. SAMS & CO., INC. 
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Manufacturers 
Literature ’ 

The bulletins reviewed 
section are for your conven- 
lence; unless otherwise indi- 
cated they are available to all 
our readers. For prompt atten 
tion write directly to the manu- 
facturer for literature described. 

in this 

ENCLOSURE BROCHURE 
Altec Lansing Corporation, 9356 San- 

ta Monica Boulevard, Beverly Hills, 

California or 161 Sixth Avenue, New 

York 13, N. Y. has compiled an 8-page 
brochure for audiophiles on the sub- 

ject of loudspeaker enclosures 

The publication discusses the advan- 

tages and disadvantages of the many 

types of enclosures for high-fidelity 

loudspeakers. Frequency response 

curves which may be expected from 

different cabinet types are reproduced 

to illustrate the characteristics of dif- 

ferent enclosure designs 

The literature also contains com- 

plete information on the design and 
construction of bass reflex enclosures 

and detailed drawings for the con- 

struction of a corner enclosure 

The company’s dealers will supply 

copies of the publication or it may be 

obtained from the company direct 

"VARIAC” BULLETIN 
General Radio Company, 275 Massa- 

chusetts Avenue, Cambridge 39, Mass 

has just published a 16-page catalogue 

covering its continuously adjustable 

autotransformer, the “Variac.” 

julletin N contains photographs of 

the various units in the line plus com- 

plete electrical and physical specifica- 

tions. A condensed table of all perti- 

nent data is included on the back of 

the catalogue to facilitate ordering the 

desired autotransformer 

TAPE GLOSSARY 
A glossary of tape recording terms 

for the amateur recording fan has 

been prepared by the manufacturers of 
“Scotch” brand magnetic tape 

The 8-page, mimeographed publica- 

tion contains easy-to-understand defi- 

nitions of 57 basic words and phrases 

commonly used in the tape-recording 

field 

This new publication is available 

without charge from Dept. M5-12 of 

Minnesota Mining and Manufacturing 

Co., 900 Fauquier St., St. Paul 6, Minn. 

TAPE RECORDER DIRECTORY 
Audio Devices, Inc 444 Madison 

Avenue, New York 22, New York has 

published a compact but comprehen- 

sive tape recorder directory which is 

available without charge as long as the 

supply lasts. 

The 20-page publication lists, in 
chart form, quick facts on the mag- 

netic tape recorders manufactured by 

some 36 companies. Each uni 

tured and described briefly. A record- 

ing time chart for various tape speeds 

and reel included. Four 

pages Audio Devices’ 

line of tape recording accessories and 

tape offerings. 

t is pic- 

sizes is also 

are devoted to 

ASA PUBLICATION 
American Standards Association, 70 

E. 45th Street, New York 17, N. Y. has 
released copies of the proceedings of 

its Fifth National Conference on 

Standards 

The volume, “Standards for a Strong 

America” contains 40 papers (100 

pages) on a wide range of subjects 

including color TV, purchasing, quality 
control, architecture 

tional electrical 

standardization 

safety, 
standards 

agricultural 

interna- 

company 

forecasts 

by technical and business paper edi- 

tors, etc. 

Copies of this report are available 

from the Association for $3.00 a vol- 

ume, 

MINIATURE TRANSFORMERS 
Microtran Company, 84-11 Rock- 

away Beach 3oulevard, Rockaway 

Beach 93, N. Y. has just issued a 12- 
page catalogue covering its line of 

miniature transformers 

The compact publication gives de- 

tailed specifications on 

miniature transformers 

applications in guided 

sistor circuitry, radio paging, airborne 

applications, etc. The units are avail- 

able in hermetically sealed, molded, en- 

capsulated, or impregnated 

hundreds of 

designed for 

missiles, tran- 

construc- 

tion 

For a copy of the new catalogue, 

make your request on your business 
letterhead. 

PRECISION WIREWOUNDS 
Shallcross Mfg. Co., Collingdale, Pa 

has recently published an engincering 

bulletin describing its line of .10- to 2- 

watt “Akra-Ohm” ceramic-bobbin pre- 

cision wirewound resistors from .1 ohm 

to 1000 megohms, 75 to 2000 volts 

Engineering Bulletin L-35 

in detail the various forms in which 

the resistors are available. The bul- 

letin is available on letterhead request 

as is a copy of the firm's Bulletin L-30 
covering encapsulated precision wire- 

wounds meeting MIL-R-93A specifica- 

tions 

describes 

CRYSTAL DIODE DATA 
The second edition of CBS-Hytron’s 

“Reference Guide for Crystal Diodes’ 

is now available at the company’s dis- 

tributors 

The new guide lists 185 
diodes, gives all the basic 

cerning them, and includes 

sional diagrams 

are constantly 
necessary 

types of 

data con- 

18 dimen- 

Because diode types 

multiplying, it was 
to revise a previous edition 

CERAMIC CAPACITOR DATA 
The “Hi-Q” Division of Acrovos Cor- 

poration, New Bedford, Mass., has is- 

sued a comprehensive 24-page booklet 

covering its line of ceramic capacitors. 
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Kemote volume Control 
By mere flick of your thumb FOR RADIO AND TELEVISION 

9 67 
CONTROLA-TONE is tested and proven... 

CONVENIENT SIZE EASY SELF INSTALLATION 

SIMPLE OPERATION 
PRICED FOR 

BETTER PROFITS 

Pot. Mo. 2,135,738 

Enjoy radio and T.V. broadcasts | 
in relaxed pleasure .. . talk on the phone 
uninterruptedly . . . eliminates needless = 
trips to and from receiver 

SOUND 

CONTROL 

Unusvo : THAT 

jobber, : HAS 
dealer, etc CHANGED NATIONAL 

TELETABLE 
CORPORATION 
Commenweelth Ave. 

?. ©. Bex 1289 

discounts : THE 

6°: 
NATION'S 

HABITS! 

High Point, N.C. | 

TIP NEVER REGROUND— 
“GOOD FOR ANOTHER 

FIFTEEN YEARS,” 
says third owner 

. While XCELITE screwdrivers aren't 
specifically designed to be run 

over, burned and used for 100! 

jobs besides screwdriving— 
this R-3164 has led this ad- 
venturous life for fifteen 
years of aircraft, garage 
and general shop work 
—and come out of it 
battle-scarred but 

still as usable as 
the day it left 
our factory. 

MORE PROOF 

IT PAYS TO 

BUY THE BEST! 

We hear cases like this 
often, and, doubtless, you 
do, too. While we don't ad- 
vise misuse of tools, we know 
you never have to baby an 
XCELITE nut driver, screwdriver or 
plier. For “lifetime” tools that will 
make your life easier, ask your supplier 
for XCELITE! 

XCELITE, INCORPORATED 
* ity 

formerly Park 
; walt 

con Co., Inc.) “For 0 ; 

Dept. E 

Orchord Pork, N.Y. LOOK TO XCELITE 

April, 1955 
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METERS with an ’ 

EXTRA MEASURE OF VALUE 
EMC VOMS AND VTVMS feature... 

@ LOWEST PRICES 

@ PRECISION CONSTRUCTION 

@ VERSATILE, ADVANCE DESIGNS 

@ WIDEST INSTRUMENT CHOICE 

EMC MODEL 102 VOLOMETER* 
© Sturdy, pocket-size case © Large, clear 
3”~1000 ohms per volt D’arsonval-type volt 

meter—2% accurate © 5 ACADC voltage 
renges, 0-3000V © 4 DC current ranges, 

0-1.2 amps. © 3 AC current ranges, 0-600 

ma. © Two resistance ranges with same 

EMC MODEL 104 VOLOMETER’ 
* 5 0C voltage ranges (20,000 ohms 
per ¥.), 0-3000 V. © 3 AC & DC current 

ranges © Extra large, easy-to-read 442”, 

50 micro amp. meter with ainicu magnet 

© 3 resistance ranges © 5 DB ranges —4 
to +67 © 3 AC current ranges, 0-600 ma. 

© 4 0C current ranges, 0-1.2 amps. © 5 AC 

voltage ranges (1000 ohms per’ V.), 0-3000V. 

MODEL 104 (with carrying strap).....$26.95 
*Reg. Trademark for volt-ohm milliameter 

» EMC MODEL 107 VTVM 
Directly measures capacity, resistance and 
complex waveforms peak to peak @ uses 
an electronic balanced push-pull circuit and 
peak to peak rectification © measures di- 
rectly in6 ranges.eall peak to peak voltages 
of complex waveforms « between .2 voit 
and 2800 voits-RMS valves of sine wave volt- 

ages @ between .1 volt and 1000 volts- 
capacity.of condensers between 50 MMFD to 
5000 MFD resistance from .2 ohms to 1000 
megohms. 

MODEL 107 (complete with leads) $48.90 

MODEL 107 (kit form) $34.50 
Accessory probes available 

“EYE LEVEL” INSTRUMENT STAND FOR ALL METERS §¢ , 96 

Extremely sensitive EMC meters give you sccurste “in 
service’ readings for easy servicing. Carefully designed for 
field and shop work these meters prove you save more .. 
service better with EMC precision instruments. 

FREE-complete catalog of instruments 

write Dept. RN-4 TODAY! 

ELECTRONIC 
ae 

200 LAFAYETTE STREET NEW YORK 12, 

EXPORT DEPT. FN.4 (96 LIBERTY ST N.Y. 6.N. ¥ 

Gun 



includes an intro- 

provides pertinent 

data on standard tubular and disc 
ceramics, temperature compensating 
types, JAN and RETMA types, bypass- 

coupling units, high-voltage capacitors 
of the cartwheel, tubular and disc 

types, and feed-throughs and stand- 
offs. 

Of interest to engineers, 

The publication ALL RADIO AND TV TYPES | Guatien ond then << 
BEST BUYS 
Full Year Guarentee 

SPECIAL INCENTIVES 
Offered Jobbers and Distributors. this publi- 
Get the Facts! cation is available from the distributor 

3 . aus 3 (36 | GLOGA oo 785 59 12880 60 635¢5 a7 | division of the firm 
Aa/varTs oF us 40 ~ es re 40 A2sa7e6T 6 36.667 456 

Rie B va ieee 0 aa a 
“4 v ths: AS : ae e 4 ‘Se 787 ‘Bo | igsrtot. ‘os | auz3 40 MAGNETIC TAPE BOOKLET 

v rvs “9 93 70 : es 7K? ‘20 «12307 7 35z50T 5° 
a/ve 4 7 od 20 «68A7 - 42 m7 77 «428H7 7 a6 38 The seven questions recording engi- 

z4 > 7 2 a Sc? . 7s yu? Ss? i28/7 5 7 36 
te 2 39 $5 O76y.. 38 747 57 i2sK7eT 14 44... 28 | neers have asked most frequently 
abet °: ag jae. cas 3) Seer... ‘a 87 $3 iashrer. 83 | 33; $3 | about th "s “Scotch” brand ans" $8 $s 37 gsr7 3 Iu a) iasgret: $3 dees $8 | a Ou e company 8 “Scotch” bran 

. sae Me ‘is sanret.: ‘80 | 76 Sy fees 313 ry Extra Play” magnetic tape No. 190 
Tey ; 6 " oo 38K? SS | faa “as | iaas $+ Sousa rs have been answered in a new, 8-page 

ra “ Star 3 SS Snver.. ae 3h os | isaby’ || ‘ee | povect 37 booklet recently released by Minnesota 
wea ‘a0 | Va 3 oe | Sear ae | isais |. 30 | tone $3 8? ‘3 Mining and Manufacturing Co., 900 
“eer ; v4 $-28 est? 48 are 36 acs ac se 56 . , . > . 
sae ; vse 9 «67 57 12AT7 62 14¢7 6s 7o.7er. 100 Fauquier Street, St. Paul 6, Minn 
+ ‘3 vee 44 sure 46 Aue 36 «1486 65 7iA $2 : : . 

) ¥30 38 a0 Ss 6us rt au? Se «1487 so 76 42 Discussed in the two-color, 5'2"'x 
a3 ; 23 6ces 42 66 Ave 44 «(1487 65 | 77 $3 Ps ; 
tes 7? gat ‘os | Shee? | "88 | Seer at | dancer’ “Sa | tant oe | at ute | 10%" booklet are such points as play- 
te8 ; nae rH see $8 | oxe 26 | t2ax? ee | 14N7 7 | 83 +; | ing time, tape strength, reel sizes, re- 
tes a Resor oe | oes $3 | 943 ae | Saea? $5 | iSecds’ ‘3:48 | be $3 | corder settings, and performance char- 

7 on . " 
tna 7s Sars... ae wee 33 | cas oe | teas as | seve 44 heer 1 i acteristics. 
Noor $i | sags 47 | Sie 38 | Far $0 ce. $a | aseuesT. (Ps | tivaseY. (33 When writing for a copy, please 
rear oe 00 r 0 7AaG7 $s Sor 360 «0 254.60T 40 117Zz607 70 “yan’’ 
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s a ass oz 6.66 Ad 7c7 66 12a76 87 32u70T os B66A 1.45 Leonard Radio, Inc., 69 Cortlandt 

Street, New York 7, New York, has 

just issued a 160-page catalogue which 

contains all essential details on the 

latest model high-fidelity components 

released by leading manufacturers 
In addition to picturing the various 

components, complete electrical and 

mechanical specifications are provided. 

An 18-page introduction contains val- 

uable information on the selection and 

assembling of home sound systems 

Dept. PR-9 of the company will for- 

oare’e your assurance of fine quality tubes .. . 
our bee hem exclusively for @ number of years 

re Tuee Vou “auy }. UNGONITIONALLY 6 GUARANTEED. Our tubes are obtained from government agencies, re- 
iver mf ener surpliue equipement sources Most are brand sew, the remainder is remeved from 

5 pe cautpme 
evitny reseived ip aseuretely checked in our new, fully equipped testing 

eleges ever 4&4 million eeeorted types and inciudes aimost every tube type Made during © past 20 
hy it's Laren tare te liet every type-—ao be sure to include AL your requirements in your order, 

with Sy 7 O.D. Inetude postage. Prices subject \ change without notice. MINIMUM OKDER: $10.00 

COLUMBIA ELECTRONICS CORP. 
5S Liberty Street New York 6, M. Y. 

STAV ON THE A(R (prick SMASH! 
WHEN POWER FAILS...with |] concome tlectrolytic Con 

labs, where your inspection is welcomed. 

ne 

years. That's w 
Terma: 25% 

den Then Whele- 

an ONAN Electric Plant | :='s:.« 0, 

Model 10H@,10KW A.C. 

W hen storms, floods, or fires interrupt 
electricity and force you off the air, you 
lose listeners and income. Guard 
against loss, assure vital public service 
during emergencies by inscalling an 
Onan Electric Plant. Onan Standby 
Electric plants serve many network and 
private stations. Gasoline driven auto- 
matic models to 75,000 watts. 

PORTABLE ELECTRIC PLANTS 
FOR MOBILE RADIO USES 
Supply A.C. power for broad- 
casting at scene of events. 
Light in oe ht. Can be car- 
ried or in trunk of 
car. AC.  qnoasiet 400 to 
4,500 watts. 

Write for FREE Folder 

3383 University 

Minneaneti«a 14, 

Avenue 

Minnesetea 

sale! Steck Up! Tubulers. 

lots of 10. ...45. 

MT-1520 
20mtd-150V. 

lots of 10... 

mT.1550 
SOmtd-150V 

lots of 10... 

MTD.1520 
20-20mid-150V.. 

lots of 10... 

MTD.301 
50-30mid-150V 

lots of 10. 

MT-4508 
Bmid-450V. 

lots of 10 

MT-4516 
lémfd-450V . 

lots of 10.. 

mMT-4520 
20 

lots of 10. ...... 

MT-4530 
3Omtd-450V_ 

lots of 10... 

MT-4540 
40mtd-450V 

lots of 10... 

MT-4550 
SOmtd-4 

lots of 10... 

39¢ 
35¢ each 

45¢ 
..39¢ each 

55¢ 
. 50¢ each 

59¢ 
55¢ each 

45¢ 
39¢ each 

53¢ 
49¢ each 

55¢ 
-50¢ each 

ALNICO-V 
By nga 

“ ong 1.49 

10" doop. 988 

“1K down. 98 
6” noond... 1.79 

a° noord... 2.49 

10° Round. 3.09 

12° Rownd.. 4.50 

“ 

SCOOP! 
10W Wire Wound 

Resistors aimost Vs 
pricel 10—50,000 

ohms, standard 

volves. eo 25« 

Write For Free FY! Bulletin 218 

HOLESALE 
RADIO PARTS CO.. Inc. 

ward a copy of this publication upon 
request. 

SHIELDED WIRE AND CABLE 
A new illustrated bulletin on shielded 

wire and cable for microphone and 

sound system use is now available 

from Whitney Blake Company, New 
Haven 14, Conn. 

The new publication, Bulletin SW-1, 

describes the firm’s new microphone 

cables with semi-conducting textile 

shield as well as the conventional type 

with braided copper shield. The com- 

pany’s new speech input and sound 

system cables are also included 

Copies of this 8-page publication are 

available without charge on request 

COLOR-CODE CHART 
A new plastic wall chart is now be- 

ing offered by the Electronic Compo- 

nents Division of Stackpole Carbon 
Company, St. Marys, Pa., to design 

engineers, electronics purchasing de- 
partments, radio-TV service techni- 

cians, and other users of fixed compo- 

sition resistors and capacitors 

One side of the 8x11" chart lists 

the company's ‘%%-, 1-, and 2-watt 

standard fixed composition resistors in 
all 269 RETMA preferred values from 

10 ohms to 22 megohms, with toler- 

ances of + 5%, + 10%, and + 20%. 
The other side, printed in different col- 
ors for easy identification, lists the 46 
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RETMA values for the company’s fixed composition capac- 

itors from .10 sefd. to 10 vefd., also in tolerances of + 5% 
© 10%, and + 20%. 
A copy of this chart is available from the company on 

letterhead request. 

NBS PUBLICATION 

The National Bureau of Standards has published a 39- 
page booklet entitled “Cheyenne Mountain Tropospheric 

Propagation Experiments” which is available from the 

Government Printing Office, Washington 25, D. C., for 

30 cents in cash. 

The NBS Circular 554 describes the Bureau's Central 

Radio Propagation Laboratory's facilities atop Cheyenne 

Mountain, Colorado, and gives some sample results of the 

tropospheric propagation research carried out using these 

facilities. 

WIRE CATALOGUE 
The Columbia Wire & Supply Company, 2850 Irving Park 

Road, Chicago 18, Illinois, is now offering copies of a sup- 

plement to its catalogue No. 104 which will be forwarded 

without charge upon written request. 

Among illustrated items appearing in the publication are 

the company’s “Permaline” TV transmission line, “Perma- 

line” rotor cables, “Permaline” intercom and telephone ° 

wire for outdoor use, a new hook-up wire display, new con- | 

nectors, cords, cables, etc. 

~ 

LOUDSPEAKER BULLETIN | 
Jensen Manufacturing Company, 6601 S. Laramie Ave., | a 

Chicago 38, LllL., has issued a new manufacturers’ 

which describes its new miniature loudspeaker. 

Bulletin No. 1001 provides full details on the new P275-Y | 

speaker which was designed for transistor radio receiver 

and other subminiature applications. 

Manufacturers may obtain a copy of this bulietin for | 

use by their ae agents and design engineers. —}} 

bulletin 

For SATISFIED CUSTOMERS 

and PROFITS too! 

INSTALL 

Wall-Thru 

Mosley 
TV ANTENNA 

RECESS Cures: Zs 
Cat. No. 625 

List Price $1.95 

oa 

New, improved tube is semi-flexible — bends with- 

out breaking for easy insertion into wall openings 
drilled out of linel 

Neat, 

Owners becouse it's Practical! 

A Sure—Fire Profit Maker For TV installers! 

Convenient, Efficient! Appeals to ALL TV 

Ask your Parts Jobber or write direct for your 

Free copy of the new MOSLEY Catalog 54-55. 

MOSLEY ELECTRONICS, inc. 
$622 St. Charles Rock Rd., St. Louis 14, Missouri 

COYNE offers 
LOW COST 

The future is YOURS in TV-RADIO! 
A fabulous field—good pay—fascinating work— 
a prosperous future! Good jobs galore, or inde- 
pendence in your own business! 

Coyne brings you the first truly lower cost, MODERN—QUALITY 
Television Home Training; training designed to meet Coyne stand- 
ards. Not an old Radio r, iawn with Television ‘‘tacked on’’. Here 
is MODERN TELEVISION TRAINING including working know! 
edge of Radio. Includes UHF AND COLOR TV. No Radio background 
or previous experience needed. Personal guidance by Coyne Staff 
Practical Job Guides to show you how to do actual servicing jobs 
make money early in course. 

With Coyne Television Home Training you pay only for your 
training, No Costly “Put together kits". 

oS 2XNE.."* § . 
A TECHNICAL TRADE INSTITUTE OPERATED 

NOT FOR PROFIT ng the — aides “Cet ore re 
500 S. Paulina Street, Chicago 12, Dept. 45-TRS 

April, 

largeat 
jal echo ’ bb iahe d 

1509 dend coupon for > dutatle 

1955 

FREE DETAILS 
including 

information about 

easy Payment Plan. 

No obligation, 
no salesman will call. © 

COYNE ELECTRICAL SCHOOL ils 
Television Home Training Div. 
500 S. Paulina St., Chicago 12, I11., 

Dept. 45-TR5 

Send Free Picture Folder and CGetails on Tele- 
vision Home Training. This does not obligate 
me and no salesman will call 

Name 

Address 

City State 

Check here if interested in Resident School 
Training in Chicago 
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eter. neal 

Reference-Shift Modulator 
(Continued from page 47) 

zB W PRECISION 

N ELECTRONICS 

| According to the results obtained SIGNAL TRACERS 

with the class K modulator and refer- 

| ence-shift modulator, and according to 

the testimony of Bill Orr in his bias- 

shift story, an efficiency of about 50 

| per-cent can be obtained with any of | 

| these circuits. However, if the modu- | 
| lator is overdriven so that its output | 

. | flattens at t ativ the positive and negative 

| peaks, the resulting waveform inher- 
MODEL T-100 | ently contains more power than a cor- 

FOR ANY TY & FM RADIO responding sine wave, and the efficien- 

| ¢y wf the modulator can therefore ex- 

ceed 50 per-cent. This peak flattening 
also results in a kind of high-level clip- 

NEW ELECTRONIC | | cs.wich jncreeses the averace mot 
The fly in the Vaseline is the fact 

that a waveform distorted by clipping 

| contains harmonics which broaden an 

AM signal. Ther ; Therefore if the reference- 

OPERATES INDEPENDENTLY — ee oo “tes a 
ator * ) 4 gh-level c g Ss 

AS AN INDOOR ANTENNA OR IN ne used to modulate a medium- or high- 

CONJUNCTION WITH ROOF OR ANY power transmitter which might disturb 

EXISTING ANTENNA neighboring stations, a high-level, low- Write for literature and 

pass filter should be used nome of your nearest Jobber 

Scope patterns obtained with the 

reference-shift modulator and tests PRECISION 

conducted on the air indicated that the ELECTRONICS. INC. 

audio quality is beyond reproach. O101-Re King St., Franklin Park, tt. 

Design Considerations 

None of the circuit values in the ref- SIGNAL TRACER SPECIALISTS 

erence-shift modulator is critical and $$ ___——__----— - 

placement of components on the chas- 
sis is not critical. ST RO BO S Cc oO PI Cc 

The speech amplifier employs three PHOTO-FLASH {00 W. SEC. 
cascaded triode amplifiers and provides Rare Se.ctarate Grom: 0/12 ov 13/34 Yoo-BRaND 
sufficient gain for use with a crystal ao oe picture a full $29.95 
microphone. The cathode V.. was a 1O7s Sumter to. syiv. 4390) but has Pyrex 

3%" x 2%’ q : left unbypassed in the hope that the re- ndyeuetion ks a as ee Ht ++4 
suiting degeneration would reduce any Has self-contained oscillator for } keying « 

ELIMINATES distortion which might occur at maxi- | mala’ tn "aamanet aaveing ase” 
GHOSTS - FUZZ - FLUTTER & | mum speech-amplifier output. If more | . Ane LL While they, last | 
ELECTRICAL INTERFERENCES | | gain is required, however, this cathode a P08 NT Sit = Bie 

You'll be amazed at the im- | may be bypassed. ey ey av tar 
proved television reception you One 
will receive with this new engi- $795 

The plate-voltage decoupling net- 

work consisting of R; and C, is neces- 
re i ‘pyNAmoron_ i2V¥ @ 3 \wp i 

) ma output 
eicor oY NaMOTOR” tape ut; 110 VIC 

ut Oo VIK > me neering development sary only if the same power supply is Outs ‘ ; 
| 7 

| used for both modulator and speech- 19.4 a 1 Aims Piltor Cho se a | 

NO NEED FOR | amplifier plate voltage. 89 he 8 Ae ee he A PC aS 
The 807 will easily modulate any | | 33 da¥rWScutatidn taansronmen ft | NTENN S3'os : +7 . s driver xfmr. matching t sir GLM's . power input to the final up to 60 watts, salah tune woth alm ebore 

2 Vix it 
CALIBRATED VISUAL INDICATOR although it can probably do better. A é 30 mag 1.4 V @ 350 + ex 11M 

, - ains a vibe tia et * ut ex 

0 VARIABLE TUNING CIRCUITS class K 807, for example, does a fair ecltins ‘Auble’ cuteut sled ‘tone’ Neek See 

YET SO SMALL IT/CAN BE HIDDEN job of modulating 90 watts. At any | >, ewes See, 5S, 5 cS, 200 aan 

" rate, a given tube in the reference- st a glee SS 

FROM SIGHT ANYWHERE | shift modulator will safely modulate | Permeability “Tuners has yy Ag Fe Hp ~: 
| ube superhet Schematic tagrew enclosed 

° another tube of the same type oper- | fae . 69¢ ca.) @ tor $3.86 
| 4-49" Jeveararn KEY New ove «- S ter $4.50 

is ao reseach devel-} | ated at maximum power input 26-222 BANYAL—New. Prepaid 91-28 ea; $/88.09 
| ono me ”) ntt tla . 

NO GHOST oped electronic in- | | Several different power  tetrodes aelieht io Ginnie.’ id Weisrice 32-88 

strument designed tof | were tried as the modulator. The first | | © Pete 8 Pos-cswiten Ans'y—compl. wired w ‘all volt 
operate as a ghost and interference elim- | tube tried was 6L6, which proved to | wesTingnouse ey yy ae ree 

inator, It's ten position circuit is intended, have the wrong £,-I, characteristics | coil.008 ohmensas. mete a face av a 3, mt he by o proccess of matching, srnty sty lop for use as * reference-shift modulator. | Rear Aa porter 
’ oO se ' to resonate > on . on 4 = 4 Flange face w/2\4 rd 
oF COMING 90 ie vesenere — cent! The 1614, a .ouped-up” version of the bedy—000° ohms per Arsonval “movement. 
circuit to bring in the strongest, clearest 6L6, was also unsatisfactory. oak oA ON aren i. New $3.28 , ’ p signal and to trap out unwanted electrical wheel : S200 Be UA me rr ripiett round, New. . $4.08 
interferences A 6V6 worked fairly well with a 701-4 saamell yw THE Agr 1 KW. see 

At Your Lecel Deoler plate voltage of about 375 volts and a | ee $ amp =—Piate: 300 V @ 500 
| a SeTee.; a) @ 50 ust 10 te drive pelr 

Monufactured By maximum plate current of 70 ma. A sake Wieh Kaen’ bar’ Thos Sialvied’ Cae 

Dynamic Electronics-New York, Inc 6V6 will modulate 25 watts Sussect to. chaos wittouy Pe lta 
NATIONAL SALES OFFICE An 807 also worked and proved to —~Aamee fn RaPneaen GAA ft 

TENtenna INC. 122 E. 42nd St... N.Y.C AARON ELECTRONIC SALES 
: . a be the idea! ~hoice for a wide range of 3830 CHENE STREET DETROIT 7, MICHIGAN 
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power ievels. It was used to modulate 

an 807 final amplifier operated at 

power inputs from 20 to /0 watts and 

at plate voltages from 350 to 700 volts. 

The coupling choke, CH,, should have 

an inductance of at least 5 hy., and its 

resistance should be as low as pos- 

sible, although neither value is espe- 

cially critical. The choke should be 

capable of carrying the final amplifier 

plate current plus the maximum mod- 

ulator plate current. 

In Fig. 3, the values shown for com- 

ponents in the final amplifier are not 

necessarily correct for all operating 

conditions. The voltage rating of the 

plate-circuit bypass capacitor need be 

only twice the plate voltage used; and 

the exact value of the screen drop- 

ping resistor will depend not only on 

the plate voltage and power input but 

on the loading of the final 

Note that the value of the final 

screen bypass capacitor is only 500 

pufd. It was found that the lower the 

value of this capacitor the less dis- 

tortion is introduced in the final. This 

may not be true of any final amplifier, 

but in general the screen bypass ce- 

pacitor should be as small] as possible 

consistent with stable operation. 

Several methods may be employed 

to couple the modulator to the final. In 

the circuit of Fig. 3, a common power 

supply is used for the modulator and 

final amplifier. Sometimes, however, it 

is desirable to modulate a c. w. rig 

whose power supply can handle only 

the final amplifier. In this case, the 

parallel-feed system circuit shown in 

Fig. 2 should be used. Two chokes 

coupled by a capacitor, are used, one 

in the modulator plate circuit and the 

other in the final plate circuit. By this 

means separate power supplies can be 

used for the modulator and final. With 

this system the modulator and final 

plate voltages should be about equal 

for a high modulation level. Inciden- 

tally, th: cost of two 10-hy., 100-ma 

chokes is not much more than the cost 

of one 5-hy., 200-ma. choke. 

A modulation transformer can of 

course be used to couple the modula- 

tor to the final. Howe, *-r, modulation 

ransformers are usually more expen- 

sive than equivalent chokes, and if you 

hr ve a raodulatior transformer you 

are possibly as wel: off with a push 

pull class AR, modulator 

Perhaps the author is unduly enth 
istic apout the reference-shift modu- 

lator as a means of eliminating the 

need for modulation transformers in 

low-power rigs, but then perhaps the 

enthusiasm is justified. It is also hoped 

that the reference-shift system can be 

apuiied with equai suc’ ss to high- 
power transmitters. The author wishes 

to thank Henry Keen and Bill Orr 

without whose help an inspiration the 

reference-shift modulator would not 

have been possible. 
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Dont : 

overlook 
this | 
new 

business! 
a me ee oe oe 

You don’t have to search far afield to find prospects for sound systems. Wherever people work of play, 
sound amplification is needed. And whatever the purpose of the installation, you can do the job right 

the first time by specifying and installing 

RCA SOUND EQUIPMENT 
Your RCA Distributor’s experience and inventory will help you do the kind of installation that will bring 
you more repeat business. hie can supply you with RCA components and matched sound equipment for 

Night Clubs. . . s Arenas .. . Baseboll Perks . . . Athletic Fields .. . Parking Lots and Gerages 
Concert Dence Helis .. . Airports and Bus Terminals .. . Auditoriums . . . Schools 

Churches . . . Retell Stores . . . Playgrounds . . . Motels 

Your RCA Distributor—Ready with Everything—No need (> shop around, One stop .. . ome quality 
RC A—known the world over for performance and value. 

we 

SOUND PRODUCTS 

RADIC CORPORATION 
of AMERICA 

Engineering Products Division, Camden, N. J. 

In Canada: RCA VICTOR Company Limited, Montreal 

“CA” BUMPER MOUNTING 
REMA FITS ANY Car! 

without DRILLING or MARRING! 
Even the massive bumpers of new 1955 cars can be out- 
fitted with Premax’s newly improved “CA” mobile antenna. 
No drilling of bumper or splash-pan necessary. Fully 
adjustable with 9 links of chain. Braided copper wire 
ground lead included. Ask your dealer or jobber—or write 

PREMAX PRODUCTS 
Division Chisholm-Ryder Co. Inc. 

5587 Highland Ave., Niagara Falls, N. Y. 
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THE EASY 

Over 25000 Navy trainees have already 
learneé Basic Electricity and Basic Elec- 
tronics this easy, “Picture Book” 

he first time 

tures actually make up more 
the entire course! No other Basic 

course in 
this 

technique! You learn faster 
you'd ever dream possible! 

Here's how this 

that make it even easier for you to under- 
stand, Then, at the end of section, 
you U find review pages that the 

tant topics you've . You 
id a thorough, step knowledge 

at your own pace — as fast or as slow as 
you your want to go! 
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ourse Basic Electricity and Basic 
Electronics in a simple way everyone 
can gr of lous education! 
Every instantly © 
ained in to earth English— 
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Volume 1 of “Basic Electronics” 
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that time, you're ome satisfied, 
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ORDER TODAY! 
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| JOHN F. RIDER PUBLISHER, INC. i 
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Please RUSH me sets of “Basic Elec- 
$9.00 per set, and sets 
Electronics” @ $9.00 per set, I 

| may return the books ] 
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Electronic Lock 
(Continued from page 53) 

even be used to sound a central sta- 
tion alarm at the same time that the 

local alarm buzzer is sounded. 
Providing Stand-by Power: In most 

installations, it is necessary to provide 

for emergency operation of the lock 

even if there should be a _ general 
power failure. This may be accom- 
plished quite easily by using the cir- 
cuit arrangement shown in Fig. 6. 

The original circuit (Fig. 2) is broken 
at points “X” and “Y” and 7; con- 
nected as shown in Fig. 6. Two addi- 
tional parts are required, a d.p.d.t. 117- 
volt relay (RL,) and a 6-volt storage 
battery or dry cell source. If a stor- 
age battery is used, it may be desir- 
able to add a “trickle” charger. 

Sometimes it will be necessary to 
replace RL, with an a.c.-d.c. relay. The 
time delay relay, RL,, will work equally 
well on both a.c. and d.c. 

In operation, RL, will automatically 
switch the combination lock circuit 
from line to battery operation in event 

of a power failure, and back again to 
line operation when power is restored. 

Construction Hints 

Construction of the basic combina- 

tion lock circuit is simple and straight- 
forward. The average technician should 

have little or no difficulty in assem- 
bling and wiring a similar unit. Stand- 

ard parts are used throughout. 

Neither parts layout nor lead dress 
is critical. However, there are two 
special] points of interest. 

First, the time delay relay RL, is a 
standard “plug-in” unit. The time de- 

lay period depends on the relay chosen. 

If the relay specified in the parts list 
is used, a delay of 10 seconds is ob- 
tained. In order to facilitate chang- 

ing the time delay, a standard octal 
socket is wired for Rly. Then, to 
change the time delay interval, it is 

only necessary to plug in a relay hav- 

ing the time delay desired. 

Secondly, R, should be chosen ex- 

perimentally to match the alarm relay 
(RL,) used. This resistor should be 
large enough so that RL, does not 

close accidentally, even when line 
surges occur, yet small enough so the 

relay holds once it is closed. This will 

provide a “latching relay” action with- 
out the need for a special relay. 

Installation 

The actual installation of the elec- 

tronic combination lock in a specific 

SHOT OR 
6 STORAGE BATTERY ‘sronas 

1 

ame 
} TO LOCK CimCUT 
' 

} s. 

papers. Atieeaanls 

power from a 6v. battery can be obtained 
should regular 117-volt power source {ail, 

*—— CONTROL BOX 

*— ALARM SWITCH 

Fig. 7. How alarm is mounted on door. 

location is so much of a “custom” job 
that only general suggestions may be 
given. One type of installation is 

shown in Figs. 5 and 7. 
In general, the “control box” con- 

taining the switches, relays, and wir- 

ing, will be mounted behind or to one 
side of the door to the protected area. 

The dial switch shafts are left long 

and project through the wall or door. 
Such an arrangement will make it im- 

possible for a potential intruder to 
reach the control box proper. 

The “Alarm Release” switch (S;) 

may be mounted either on the control 

box or in a hidden location. The 

“Guard’s Release” switch (S;) may be 

mounted either at the guard's table or 

at the receptionist’s desk. The alarm 
bell or buzzer is generally mounted 

outside the protected area in a tam- 
perproof case or cabinet. 

If the control box is mounted on a 

door, a standard flexible “jump cord” 

is required. See Fig. 5. 
In general, the electronic combina- 

tion lock will be used to protect the 

entrance door to a closed working 

area, such as a laboratory, drafting or 

engineering office, or a classified file 

room. However, it may be used equally 

well to protect a storage area, such as 

a warehouse, store room, or vault. In 

the latter type of installation, the 

“Guard’s Release” switch may either 

be omitted or used as an emergency 

Fig. 5. The details of the actual installation of the electronic combination lock. 

TO POWER SOURCE 

DOOR je 

TO GUARD'S RELEASE BUTTON 

CONTROL BOX 
(COMBINATION) 
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lock release switch, in case a worker is 

accidentally trapped in the area. 

In any case, the lock is only effec- 

tive where all entrances to the area, 

including windows, air-conditioning 

vents, skylights, and fire doors, are 

adequately protected by a good intru- 

sion or burglar alarm system. 

Once the lock is installed and checked 

out, a “standard operating procedure” 

should be set up. Specific individuals 

should be entrusted with the combi- 

nation and charged with the responsi- 

bility of “opening” and “closing” the 

protected area each day. 
In many cases, the “opening” 

cedure will be as follows: 

The individua! responsible for 

pro- 

“open- 

ing” the area will arrive ahead of the 
other workers. He sets the combina- 

tion and waits until the time delay 

expires and the latch releases (or the 

solenoid pulls the bolt open). He then 

opens the door and switches the 

“Alarm Release” switch to its “off” 

position. After this he resets the com- 

bination dials to their normal “off” 
positions and turns the “Alarm Re- 

lease” switch back “on”. 

If the area is normally left “wide 

open” during working hours, he sim- 

ply leaves the door open. If the area 

is to be kept “closed,” he closes the 

door, locking it, and admits later ar- 

rivals by pressing the “Guard's Re- 

lease”’ switch 

The same, or another, individual 

should be responsible for seeing that 

the lock is set up at the end of the 

working period 

In addition, it is considered good 

practice for the lock and alarm sys- 

tem to receive a periodic test. An incor- 

rect combination is deliberately set and 

the system “put through its paces.” In 

critical installations, the test may be a 

daily affair. ij 

ION TRAP MAGNET 

By H. LEEPER 

ON trap magnets sometimes become 

jarred out of position or otherwise re- 
quire adjustment. 

The type shown has a thumb screw to 
tighten the mounting strap while others 
are held around the neck of the tube 
with a coiled spring. 

The magnet is moved slightly back- 
ward or forward, or rotated for maxi- 
mum brightness of the picture tube, with 
no shadows at the picture edges. 

A final adjustment may be required 
of the trap, after checking and moving 
the focus shaft, at normal viewing bright- 
ness. -Y) » 

Check for correct location of trap magnet. 

April, 
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CHEST MICROPHONE AND HEADSET 

GE Complore and 

Model 627 

» Combines direct radiating cone with dual horn loading, and 

affords distortion-free bass reproduction heretofore possible only 
with much larger enclosures, Exclusive with the Cavalcade are 

|) two curved exponential horns. Each ports to the front, permit- 

») ting Cavalcade to be used either as a corner or wall enclosure. 

Beautifully crafted in blonde or mahogany, choice of beige, 

bronze or luxuriant random gold grille illustrated, ) 

© Complements famous Stephens 206AXA 15” coaxial speaker 

_ shown below. True multicellular horns provide even wide-angle 
dispersion of high frequencies. 

Model 627 Cavalcade enclosure with 206AXA 15” coaxial 

206AXA coaxial speaker $133.50 net. 

for complete information and name ol dealer nearest you, 

CTEPHE 

STEPHENS MANUFACTURING CORP. 

8538 Warner Drive * Culver City, Cal, 

Cable Address ‘'Merhanex"’ 
Export Address: 

496 broodwar.) New York 13, N. Y. 

ENS 

$A 95 
Worth$24.95 "4 4 

Standard Equipment for any TELEPHONE SwiTCH 
— Complete with cable and dual telephone 

Western Electric Type 396A Chest-Phone 

Stock Wo. 88-A-0142083 . oach$4.95 
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PLETE STOCKS ON HAND 

FOR IMMEDIATE DELIVERIES 

Here Is a Partial Listing of 

POPULAR UNITS 
Preferred by Most of Our Customers 

BR W 5100 
Collins 32V3 

Collins 75A4 less speaker 
Central Electronics 20A kit 

factory wired 
Central Electronics 108 kit 

factory wired 

$4472.50 
775.00 
595.00 
199.50 
249.50 
129.50 
179.50 

Central Electronics Sideband Slicer 
kit. 

factory wired 
Eldico TR-1 TV kit 

factory wired 

VFO for above, kit 

VFO for above, factory wired 
Elmac PMR6A or PMRI2A 
Elmac AF67 

Gonset Super-6 
Gonset Super-Ceiver 

Gonset Communicator 11 
Hallicrafters SX88 

Hollicrafters $76 
Hallicrafters $85 or 386 

Hommerlund HQ140X 

Johnson Viking 240-1000 
KW power omplifier 

Morrow SBR 

Morrow SBRF 
Morrow FTR 
National NC98 

National NC88 
National NC125 

National NC183D 

National HRO60 

Sonar SRT-120 kit 

Sonar SRT-120 factory wired 
Viking 1 kit 
Viking || factory wired 
Viking Ronger kit 
Viking Ranger factory wired 

49.50 
74.50 

379.95 
499.95 
24.95 
29.95 

134.50 
177.00 
52.50 

119.59 
229.50 
675.00 
199.95 
119.95 
264.50 

1595.00 
74.95 
67.95 

128.40 
149.95 
119.95 
199.95 
383.50 
533.50 
159.50 
198.50 
279.50 
337.00 
179.50 
258.00 
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[ Loudspeaker Distortion 
/ (Continued from page 50) 

SS 

tative damping factor of +30, or about 

40 db harder than is possible with a 

low positive damping factor as at- 

tained by negative current feedback 
In fact it is reasonable to assume that 
if high damping (positive current feed- 

back) will decrease speaker distortion 

then low damping (negative current 

feedback) will increase it. Theoretical 

considerations and actual tests bear 

thir out. A tabulation of the effects 

of ultimate damping and low damping 

on various characteristics of the speak- 

er system is given in Table 1. Fig 4 is 
a simplified explanation of low damp- 

ing as contrasted with ultimate damp- 

ing. 

The “variable damping factor con- 

trol” for the first time enables the lis- 

tener todetermine for himself the damp- 

ing factor which will result in opti- 

mum performance of his speaker sys- 

tem. Being continuously variable, it 

will allow the precise adjustment re- 

quired to attain ultimate damping. In- 

asmuch as the voice coil resistance 

may have a value between 1 and 8 

ohms, the contiruously variable fea- 

ture is essential. 

Non-technically 

shows itself best 

ultimate damping 

stated, the control 
when set to give 

The decreased low 
frequency distortion reduces “listener 

fatigue” and allows you to actually 

listen to music continuously for hours- 

on-end and still find it easy on your 

ears 
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Wilkins, C 1 Variable Damping 
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A BROKEN CIRCUIT 
By A. L. ALBRIGHT 

TABLE MODEL radio receiver using 
a printed wiring board was found to 

be dead as far as the signal was con- 
cerned, Testing tubes and voltages re- 
vealed nothing unusual, and the oscilla- 
tor was operating. All cireuit compo- 
nents tested well and close visual inspee- 
tion failed to reveal any fault. The set 
seemed to be perfeet, except that signal 
tracing indicated that the i.f. signal was 
not getting through. 

Accidentally, the Masonite board on 
which the circuit was printed was flexed. 
Lo and behold, there was a break of the 
signal cireuit just ahead of the second 
detector. The ohmmeter indicated con- 

| tinuity across this break until the board 
| was flexed. 

The soldering gun and a very small 
amount of solder was used to mend this 
break and the set was back in operating 

| condition. 
Apparently the set had fallen to the 

| floor and while the cabinet had not been 
damaged, the printed wiring board had 
eracked, Maybe we need flexible printed 
circuits! ——- 

USED RECORDING TAPE (PLASTIC BASE) 
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2 > 
1.79 for 7”°—1200 oat 

trial users: We have .99 for 5”°— 600 foot 

mil meiner 59 for 4”°— 300 foot 
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2 

USED “MYLAR” TAPE (1 Mil) 

n 1800 #. (7” reel) ....2.99 
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AUDIO LEAGUE REPORT 
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Special Trial Subscriptions (3 months) $1.00. 
P. 0. Box SEA PLEASANTVILLE, NEW YORK 

MORE JOBS 
than graduates 

Demand for our engineer 
ing graduates exceeds supply 
Effective piacement. Study in this world. famed 

college established 1884 Quarter start June, 
Sept., Jan., March. Approved for Korean 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 

ij Jean McCarthy, Director of Admissions 
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1645 College Avenue, Angoia, indiana 
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NEW AUDIC 
EQUIPMENT 

MAGNETIC CARTRIDGES 
Fairchild Recording Equipment Com- 

pany, 154th Street and 7th Avenue, 

Whitestone, N. Y. is now offering a 

new line of magnetic cartridges, the 

Series 220. 
Based on the high-compliance mov- 

ing coil principle, the new cartridge 

has high compliance and vastly im- 

proved characteristics. Frequency re- 

sponse is flat to 17,000 cps with a very 

gradual roll-off. A 4 to 6 db increase 

in signal level simplifies installation 

in any hi-fi system. Models are avail- 

able for either microgroove or 78 rpm 

records. 

TAPE RECORDER- PLAYBACKS 
Magnecord, Inc., 225 W. Ohio Street, 

Chicago 10, Illinois has introduced a 

new recorder-playback unit which 

meets professional specifications and is 

designed primarily for the small studio 

or laboratory installation. 

Frequency response is in 

15,000 Cathode 

excess of 

follower output cps 

permits long runs from the recorder 

without danger of noise High im- 

pedance microphone and unbalanced 

bridge inputs handle ordinary require- 

ments and with use of optional input 

transformers and low input micro- 

phone, balanced bridge inputs are in- 

cluded to provide additional flexibility. 

Solenoid - operated differential band 

brakes provide simpler, more positive 

braking than is usually available. The 

unit also has unusually low flutter and 
wow characteristics 

This recorder measures 19” long by 

12%” high by 8'4” deep. The weight 
is 50 pounds. The amplifier is 19” by 

by 8%” and weighs 15 pounds. 

SONOTONE CARTRIDGE 
A new single-needle, high-fidelity 

ceramic cartridge, the 1P, has been 

announced by Sonotone Corporation, 

Elmsford, N. Y. 
The unit features high compliance 

and an extended frequency response. 

April, 1955 

Air 
Force 
Surplus 

Merine or Airborne LOng RAnge Neovige- 
tione! equipment! Determine the exact geo- 
graphic position of your boct or airplane! 

AN APN 4 Loran set. Frequency range 1700-2000 
K with APN4 indicator, ROR 1 

erystal and plugs j 29 50 
. Brand New 

R-65 APN-@ LORAN Indicator. LATEST won 
UNIT. Complete in one light weight conse 

a maximum range of up to 1600 «statute 

within 1% of the distance fror 
itter The finest unit «a 

't BRAND 

NEW Only 

Amplifier, pre-amplifier, or 5 station intercon 
Up to input and output or Ke 

simple power supply for operation 

tubes in sturdy 

Excellent 

« 
APN 4 receiver, 

Complete 

plete with 

$1.95 metal case. 

3 ter $5.00 

25 watt phone—COW 5 tube tranemitt 
’ —— = 2-0 Me Two 815 tubes | 
s modulator and one as RF output 

Mobile 
Ibe 

Less tuning 

Excellent condition, 

unite 

Tuning Unite $4.95 ea 

Wavemeter. Containing a 105ME t« 7 Mé 
tuneable reentrant type resonant cavity an ‘4 0-200 
Micro Ammeter $ 5, 0 
Brand New 4 5 

Radio Receiver and 12 Volt V ibrapac 
sO0ke- dO00ke 7 tube super~he $ 95 

~— 12. 
li-tube UHF tunable 2494-258 Me $ 95 

receiver with schemati« Like new 7. 

Complete with tubes en. of GAKS $ 

ea. of 9001, 1 ea. of 12A6. Like ne 6.95 

Control Box, New $1.50 

Sprague Keootohm Resistor 50 Wait, 100 
ohm, brand new in original carte 49c 

“4e yd $4.00 

BC 1206 Rec. 200.100 KC. Like new $9.95 es. 

TS 258 X baod trea meter, power meter & signal 
generat ‘ neasuring bridge 5 eo CW 

freq. 8990 MC 901 MC. Excellent $195.00 

39c ea. Nationally Advertised 
Tubes—10 for $3.00 

eneo ose 1246 6rfaa 
163 67 fa 1632 

1268/7 oss 1°6 1635 
s4 9006 1625 53 

GAKS 2 1626 646 
o1 aii 1629 9004 
i2ne 4245 

Special Tubes 
Se 3718... 95e 
95< 72087 $9.95 
%5< 307A ; «Se 

TUBE BARGAIN 
SBP) 4AP10 $1.95 ec 
SAP! ee ea 
3FP7 3cP) 

scr! New $2.95 

4 tor $10.00 

A Sweet Oscilloscope Deal 
INDICATOR UNIT. For conversion to test scope, 
panadapter, analyser, ete Double deck chassl« 

5CP1 mounted in tube ehield Less emall tubes, 
but complete with $ scr vnc, $9.95 
i12v¥ DYNAMOTOR OUTPUT 375 V_@ 150 
MA; complete with filter 

bane used, ea . 

Brand New $4.96 

SOUND vow head and chest sets. ca. $3.06 
KE NEW 2 tor $7.00 

PE1I20. Used, exe ea. $4.96 

ALL (Temes £08. CHICAGO 
25% Deposit required with orders 

WRITE FOR NEW BULLETIN AND PRICES. 

R W ELECTRONICS 
%, 2430 6. Michigan Ave., Chieage 16, ti 

PHONE: CAlumet 6 1281-2-3 

Dept. 

Command aT atay 
ATA (274N-ARC 

aft for abe 

2s 2 ave acve 2 me 
f the BEST awathatrle 

a ‘ ’ 

it) tutes Bb xecellent 
7-23 ARCS Tranemitter iono-ise Me 
omplete with tubes, Used, Hx 

mdteator, plugs 
shafts, oper, & main 

loop tras 
manual 

MN@OC as ts for parte 

au 20 Por feld phene wee Includes tath 
. ‘ . f 

MIKES, HEADSETS & MICROPHONES 
7-26 Telephone chest enit with Fl Weeterr 
Trenemitter 
46-33 tow tmpedance Headset 

@xe new $5.45 
+ whet os se. new 4.90 
ore f Hs 24-59 
44 new 1.29 
“ hew ve 

thew oa 
os High Seneedance Meadeet 98e 

headband Used 
reaNebitren ne 
vs unin 
tue. yore 

APX-1 IFF EQUIPMENT 
’ * transceiver t¢ « Weesure-house of tube 

axial Meth resistors, combensers, mcr 
Phenol conduct i @ raft of other part 
viaine 1M 8 ~/ gear tral easily 

vertiile te 110 VAC. La tubes. ONLY ' 

APH-2 complete with 44 twhes.... 

HIGH VOLTAGE 
Can be easily converted 
tren, comalete with 

tubes 

POWER 
110 VAC 

instructions, brand new 

tee 
100 KC crystal NNW 
RL-42 BEAM ROTATOR. Uvod 

s eum. SCALE PANEL 
and 0-10MA 

guod 
1 

weaver © i 

ort 
$22.95 

~w $29.50 

SUPPLY 
cycle opera 

"54.08 a 

iS on; 5 for $4.25 
KY 

Versatile 

5.95 

s Plex 

s 

$5.95 

$1.95 

SURPRISE PACKAGE 
20 Ibe. of MISCELLANEOUS ELECTRONIC 
MENT.WORTH MUCH MORE THAN 
this low price of ONLY . 

rQuir 

1-70 "S" METER..New 

59-06 Apna LORAN tndicetor, Ue “Prt 
Rasily cnn a 

omPt 

tc oe TRANSMITTER. aeceiven 

beids r: me — 
PEios 5 

PT) with 

$18.95 

4 for *1900 
2 Meter Converter actly converted to two 
A “d—Excellent, complete with out 

. waren OUTBOARD AMPLIFIER Fa 
erted t neters Used —P scetlent 
Ov er slow 

wT 34 APG 15 Thangenrven Used « 
verniog rade mc Comtaining @ oto 

t he : ’ ’ 

an excellent ' uf enty ter ‘porta and 
Used 
BC 1035, 75 Me SECEIVER, ice tahoe 

BC-455, Ree , 6 OME an in 

MOBILE HEAVY DUTY DYHAMOTOR 
output: 1040 VIC 260 4 oer sis ¥ 

nPt i7 MA ue @ 6 
While they lest—DM A 4 meer Comdity 

NAVY ARB RECEIVER 
105 KC Gru © Mm Inctudes ty te mot 
bend. bacellent 
Complete with lubes end dynametor, 

BROADCAST BAND RECEIVER 
. made ty ROA. C 

te 

power supply 

“4 Y 
2 

interconnee 

i “is, geartrein tun 
‘ aA ' 
‘ 
~ oot 

2 Beeutifully tullt with : gong re 
thie sees tubes end coils 

2 i-4 plete with tubes, wee $24.95 

a» a7 % 

161 



best in sound! 
FAIRCHILD 240 
BALANCED-BAK 
PREAMPLIFIER 

Smart and fashion-wise in a 
new type cabinet styled by 

Raymond Loewy, Fairchild’s 240 
Balanced-Bar Preamplifier not only 
offers the finest sound equalization 

possible, but attractiveness that will 
flatter any home hi-fi system. 

And, the beauty goes deep. 
Fairchild’s Balanced Bar Control 

makes it possible for you to custom 
tailor sound to the exact acoustical 

characteristics of your listening 
room. And, Listening Level Control 

assures you full sparkle and 
concert-hall clarity at any level. 
At last you can hear your records 

in all their tonal color and beauty. 

$98.50 

Fairchild 280 
Transcription 

7 ine groove rec ords 

demand the excellent 
tracking ability that 
Fairchild’s 280 Tran- 
scription Arm guarantees. 

Superbly engineered with low 
vertical mass and precision balance, 
the Fairchild 280 virtually eliminates 
arm resonance and always tracks 
accurately. The 280 makes a 
perfect mote with the Fairchild 22 
cartridge, but brings the best out 
of any standard cartridge! 

$29.50 

RECORDING 
AAIRGHILD focontens 

th AVE. end 184th STREET, WHITESTONE, NEW YORK 

It is available in two versions—one 
for microgroove 33's and 45's and the 

other for standard groove 78’s. 

The 1P does not require equalizers 

nor preamplifiers and is unaffected by 

moisture or temperature. Because of 

its small size, it will fit into an un- 

usually large number of tone arms. 

STROBOSCOPIC TURNTABLE 

A new type of turntable, designed 
for broadcast and home high-fidelity 

installations, has been introduced by 

Hermon Hosmer Scott, Inc., 385 Put- 
nam Avenue, Cambridge 39, Mass. 

The Type 710-A provides push-but- 

ton selection of 33%, 45, and 78 rpm 
speeds. Each speed is adjustable by 

+ 5% to allow matching the pitch of 

1 

an accompanying musical instrument. 

The built-in expanded scale optical 

stroboscope, with electronic peak puls- 
ing for extreme clarity, insures preci- 

sion speed adjustment even while a 

record is being played, according to 

the company 
Special mechanical design reduces 

motor rumble by more than 60 db be- 
low the recording level. Wow and flut- 

ter have been reduced to less than 
1%, well below audibility and vir- 
tually unmeasurable. 

The turntable board can be mounted 
directly to a cabinet without addi- 
tional vibration isolation or an acces- 

sory mahogany base is available if 

cabinet mounting is not desired. A free 

technical bulletin on the Type 710-A is 

available on request. 

ALTEC AMPLIFIER 

Altec Lansing Corporation, 161 Sixth 

Avenue, New York 13, N. Y. has pre- 

viewed the newest preamplifier control 

unit and power amplifier in its line, 

the A-440A 
The new unit has two low-level and 

three high-level inputs with individual 

; 

gain controls, selection for either con- 

ventional volume or loudness control, 

choice of 25 recording characteristics, 

separate wide-range bass and treble 

controls, and a special tape monitor- 

ing facility 

The A-440A is housed in a furniture- 

WAR TERMINATION 
INVENTORY 

BIG SAVINGS uP TO 85% 

RADAR SCOPE 

INDICATOR 

Type 1D-11/APS4 

Complete scope indicator 
unit. Contains 3FF7 tube, 

and two 6/6 tubes. Equipment totally enclosed by 
tube shieid mounted on chassis. includes capaci- 
tors, scope regulator and 3 ft. Amphenol lead 
connector. 

TERMINATION PRICE... $3.95 

SIMPLEX TIME CLOCKS 
A heovy-duty time clock for efficient 
time recording in shops, industrial 

nts... any place where time stamp- 
ing on work sheets and job tickets ore 
necessary. Accurate, ing wound op- 
eration, with pound- n time stomp 
of clock dial showing 24 hr. time. Orig- 
inal Cost $95.00. 

SPECIAL CLEARANCE 
Used, Good Only $9.95 eo. 

ENCLOSE CHECK WITH ORDER 
PRICES F. O. B. 

C & H SALES CO. 

Record Changer ©@ Wire Recorder 
Tape Recorder 

MECHANISM PARTS 
Over 50,000 Parts IN STOCK 
Send us your broken parts and machine model 
number (if possible), and we will quote you on 
the cost of replacements (post-war only). If we 
can't, we'll return your perts promptly. 

RECORD CHANGER-WIRE & TAPE PARTS CO. 
Dept. T, 97 Reade Street, New York 13, N. Y. 

SAVE $$$ 
THOUSANDS OF BARGAINS 

Send Stamp for our 

GIANT CATALOG 
UNITED RADIO CO. 

586A MARKET ST. NEWARK, N. J. 

SCHEMATICS— CONVERSIONS 
FOR SURPLUS GEAR 

NEW LIST! MANY ADDITIONS! 
Send stamped, self addressed envelope fer 
List ©. Add 28¢ for chart explaining AN 
nomenc! . 

R. E. 
GOODHEART 

BOX 1220 
BEVERLY HILLS, CAL. 

MN RRADIG "5277 HONTHS 
Radio engineering ls a big Geld. There's room for you 
in it--if you're good Get first-class training at Indiana 
Tech Intensive, specialized course including strong 

electrical engineering, ad 
television, electronics 

Also 86.8. DEGREE 
1% 27 MONTHS in Aeronautical, Chemical, Civil, Elec 
trical and Mechanical Engineering G.1, Government 
approved Enter June, September, December, March 
You can earn part of your expenses rigitt here in Fort 
Wayne while you are studring 

INDIANA TECHNICAL COLLEGE 
045 E. Washington Bivd., Fort Wayne 2, Indiana 

Piease send me free information on B.S. Engineering 
Degree in 27 months as checked 

Radio-Television C) Aeronautical 
) Civil C) Mechanical ©) Electrical 

Name 

Address 
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type cabinet with a hinged door that 
hides all controls except the “on-off- 

volume” control. With the door open, 

all controls are accessible and the in- 

side of the door contains complete in- 

formation for the selection of the 

proper recording characteristic. 

NEW CABINET LINE 
Regency, a division of 1.D.B.A., Inc., 

7900 Pendleton Pike, Indianapolis 25, 

Ind., has introduced a new line of cab- 

inets designed especially for people 

who lack space to make custom instal- 

lations or who live in rented homes 

where its is impractical to make per- 

manent installations 

Three cabinets are currently avail- 

able in the line. The Model TM is a 

table model which has pre-cut and pre- 

drilled panels. It is designed to be 

used with the Regency HF 80 or HF 

150 amplifiers. 

The Model TMC is designed to ac- 

commodate the HF 80 or HF 150 am- 

plifier or the AF 220 tuner with any 

standard record changer. It is avail- 

able with optional wrought iron legs 

which converts it to a _ consolette 

model. 

The most versatile of the line is the 

Model CTC which is adaptable to any 

Regency amplifier or tuner and any 

standard record changer. All of th 

r 

aii 
cabinets come in mahogany or blonde 

oak wood veneer. Other finishes o1 

woods are available on special order 

MATCHING TRANSFORMERS 
Electronic Communication Equip- 

ment Co., 1249 W Loyola Ave., Chi- 

cago 26, Illinois, has developed a new 

series of line-to-speaker matching 

transformers for commercial sound 

systems using 70-volt distribution tech- 

niques 

Three sizes are available for feeding 

individual loudspeakers or banks of 

loudspeakers requiring up to 5, 15, or 

590 watts. Transformers are available 

for indoor or outdoor applications. The 
outdoor types, being hermetically 

sealed, require no additional weather 

protection 

Information on this new 70-volt line- 

to-speaker matching transformer se- 

ries is availab!e from the company. 

COMPACT RECORDER 
Amplifier Corp. of America, 398 

Broadway, New York 13, N. Y. is in 

April, 1955 

ae - ee a 

THREE OF THE BEST!!! 
if you have not seen them as yet, your 
jobber is waiting to show them to you 
along with the more than 20 other quality- 
engineered Precise instruments. 

Jobbers everywhere are finding these 3 
Precise engineering 
achievements topping 
all theirkitsales. (Also 
available as wired 
units.) 

7” COLOR SCOPE MODEL 2300 
Kit $ 94.95 

Wired 199.50 
84” COLOR SCOPE MODEL 2308 
Kit $129.50 
Wired 229.50 

EM AND GM TUBE CHECKER 
MOL #1) 

a 4 my ———~ OTHER PRECISE TEST INSTRUMENTS AVAILABLE 
— in kit and wired form 

9071 —7 VTVM with VR — Kit $35.95 e Wired $49.95 
f RF G GEN Kit ¢ ‘6 W 4 $39.9 

ULTRA PREAMPLIFIER f RF-AF TV MARKER — Kit 1.95 « Wired $53.9 
MODEL UPA r AF NE Q., PULSE GEN Kit $33.50 © Wired $52.50 

with 468 RE TANCE DECADE BOX — Kit $18.95 © Wired $24.95 
TRANSFORMER POWER SUPPLY 47a CAPACITY DECADE BOX Kit $18.95 «© Wired $24.95 

UPA.1PK $25.95 109 4 VTVM Kit $25.98 « Wired $37.50 
UPA-1PW 39.95 TI TRANSISTOR KIT $17.9" 

j LA ‘ Ww $5.95 LESS POWER SUPPLY ore PROG ’ 
UPA-1NK $19.95 

UPA-INW 34.95 SEND FOR FREE 1955 CATALOG... RN-4 

VOLUME fr CLEANS! . . - rt ond 
CONTROL NOISE! 4 ocmccres: om 

drop eliminates scratch 
hum and noise STOP 

CONTAINS THE PERFECT p+, 
AMAZING NEW CONTACT formance 

PERMA-FILM! RESTORER... 
f 

Cleans @ restores 

volume controls 

bend switches 

' oe 

semblies, electri 

al contacts. NO 

NOISE t& not « 2 o«. bottle. Net to 
corvon tet sole Rervice $i 00 

toe men . 
ter 6 os. Sprevy Can 

Servieemen... S2020 

ELECTRONIC CHEMICAL CORP. 
813 Communipew Ave. Jersey City 4, NH. J. 
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KESTER * 
LI IN 
rive 

SOLDER 

KESTER SOLDER COMPANY 
4235 Wrightwoed Avenue + Chicage 37, Illinois 

Newark 5, New Jersey * Brantford, Coneda 

STAN-BURN 
G-fPP-B- ho fe 

— 

CATHODE RAY TUBE SPECIALS: 
One Vear Guarantee 

ee STAN- BURN 

PRICES SUBJECT TO CHANGE WITHOUT 
NOTICE 

AUTHORIZED DISTRIBUTORS tor aen- 
ere! Gieetric, Kenred, Tung-Sel, Netiera! Union, 

Waid, Rege!, Automatic and General Motors 

CustermGuilt Radios fer Piymeuth, Ford 
and many ethers. siweye in stock 

carry a Complete tine of HI-FIDELITY * 
sound equipment. Send us your requests. * 

a 

1OBP4A $14.05 100F4 s10.20% 

iepsa $48 bese 13.95 
bhabaa Biciea ore HH sot Damen as. t0. 14.50% : e+ | is.60% | 17.50% 

26 76 i7 hee 
: 54.25 a” 17.60 

; 39 28 A 17 80” 
: 24.20 . iv.000 

a0.96 a7 as 

27.66 | 17.80 

26.50 23.00% 
27.60 19.00% 
33.05 23-504 
27 50 a 21.00 

5.28 rset ia so% 
38.50 23.00% 
30.76 24.00% 
30 00 23.90 
37 go a4 00% 
50.76 23.05% 
3180 25.50 
36.35 21a 26.507 
89.75 24aPr4 49.008 

» 
_ 

a 

» 

oo 
» 

» 
+ 

* 

REE ERE REET EE 2 2 2 27 

: e 

& complete tine of popular makes se we “ © ¥ 
Radio Tubes at BO 10 discount. Aise many © 

. All eriees® 

e intmum erder © + 
Write fer eur tetest price tiet and Hi-Fi catalog to 

Beet. an-4 > 

STAN-BURN RADIO ord 
*ritiw yore ’ 
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| elack timer unit inetalled in sa eahinet 

Absolutely non-corrosive and 
non-conductive, KESTER 
“RESIN-FIVE” CORE SOLDER 
contains an activated type of 

resin that gives you that fast, 
positive action on all your 

jobs . . . including the most 
difficult. 

130/580 | 
| oe | 

INSIST ON 
THE GENUINE 

#2 

ONLY 

O\O¢ 
© 

98° 

Only the INCA “Quickie” W. of Miss 

has all the features as listed below: 
® Looks like the picture below. Has “INCA,” 

and “Made in Switzerland” imprints! Accept 

no substitutes 

the 10 WAY WRENCH 
WITH 1,001 USES! 

Pits and holds firmly, no rounded corners, 
all squared and precision manutlactured—- 
only, this wrench has designed small head 
to fit into inaccessible places 

® Has 44” Hexagon size. Nickel and 
chrome finished 

hard 

(This picture is now being used 
by ‘‘Merchants" who misrepresent 
the product they are selling. They 
remove INCA and “Made in 
Switzeriand” trom their ittustra- 
tions, and sell interior items with 
none of the above features) 

Some 

miare cnen cull your 

Rach INCA Quick 

4x 
overall 

“AT YOUR JOBBER 
if he cannot supply, write to 

5.8.3. CO. 
11-51 Lefferts Bivd 

S. Ozone Park 20, L. 1, N 

production on a battery-operated mag- 

netic tape recorder that is housed in 

an average-sized leather briefcase 

The new “Secret Recorder” is de- 

signed for all kinds of investigative 

work and may be opened, carried, or 

put down without showing the re- 

corder in operation 

The unit weighs only 11% 

and measures 16” long, 12% 

pounds 

tall, and 

442” wide. It is extremely simple to 

operate. After the volume control has 

been preset, no further adjustments 

are needed The recorder 

continuous recording for 1% 

provides 

hours at a 

tape speed of 1% ips using long-play 

4%” magnetic tape. A 5” reel of this 

tape will hold three hours of dual- 

track recorded material. The recorder 

incorporates a built-in preamplifier for 

earphone playback. The o 

fed into any external amplifier 

speaker for greater playback 

itput can be 

with 

volume 

ELECTRODYNAMIC CARTRIDGE 
Electro-Sonic Laboratories, Inc 

Long Island City, N. Y., is in pro- 

duction on a new electrodynamic car 

tridge which is said to offer smooth 

above 20 

intermodulation dis 

tortion; a minimum compliance of 4.43 

x10-" dyne/cm.*; an equivalent mass of 

003 gram; no inherent resonances over 

response from 20 cycles to 

ke.: less than 1% 

the entire audio range; and good dy- 

namic range and transient response 

The new cartridge is readily adapt- 

professional 

with diamond 

dealers 

able to changers and 

arms and is available 

or sapphire stylii, at audio 

throughout the country 

FM TUNER TIMER 
Browning Laboratories, Winchester, 

Mass., is now offering a new timer unit 

for use with that firm's line of 

“Brownie” tuners. A G-E ‘Telechron” 

RADIO & TELEVISION NEWS 
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BUILD 15 RADIOS 
ONLY 

Rad-Jel tor Wala 
FULL YEAR Bas 

qiing 

"*gO8--KRIT* 

st AT HOME $4@95: 
. _———4 

Guaranteed With the New Improved 1955 " 
: : ” c 

© Progressive Radio “EDU-KIT ° 
MAGNAVOX 12” SPEAKER CAN CONDENSER KIT o NOW INCLUDES - 
oa ‘3. 95 {| : ap |. 5 - High Fidelity, 

5 Magnet. sstd. kit of b> 

w Signal Tracer, and 4 
“Type Price Fie Type '’ - 
OZ4M 65 bAUSGT 7C6 5 | * Code Oscillator x 
1AX2 62 | 6AU6 46 7F7 ” ie ° 
1B3GT .73 | 6AVSGT 83 | 7H7 59 ” «© ATTRACTIVELY GIFT PACKED ue 
1&7 .29 | 6AV6 40 | 7N7 49 “ © FREE SOLDERING IRON 
1H4 -30 | 6AX4G6T 65 | 797 .66 “ © NO ADDITIONAL PARTS NEEDED = 
TLA6 69 | 6BA6 49 774 69 ™ © EXCELLENT BACKGROUND FOR TV < 
1LH4 .69 | 6BCS 54 | 12A4 .60 © © 30 DAY MONEY-BACK GUARANTEE 
1LNS .59 | 6BC7 82 | 12AL5 37 © * SCHOOL INQUIRIES INVITED oe 
ms 62 A a a en a mx * ABSOLUTELY NO KNOWLEDGE OF RADIO NECESSARY 
1$5 51 ; - 
1u4 57 sans 53 12AUs as * WHAT THE PROGRESSIVE RADIO _ 
1Uu5 50 6 49 d " " 

1X2A -68 6BKS -80 12AV6 39 Our Kit le EDU-KIT™ OFFERS YOU tacte ot meas ‘o = 

3A3 80 | 6BK7 80 | 12AV7 73 pnt Ty Ny Ee 
3AL5 .42 | 6BL7GT .91 | 12AK4 67 Pr mission ‘and Audio Amel Stasis ly Basie Syme ene Sinarare, how to wile 

3AU6 46 6BN6 74 12AX7 -63 =z Tae ) manner oA, wilt (ato. lee a. 
38C5 .54 | 6BO6GT 98 | 1284 .60 pot radion. ‘Vou will learh cade. You will reenive training for 5 
JBN6 .74 6B97 .90 | 12BA6 49 a = — aC viet, you wilt resswe 6 practical basic education in Radic, worth many O 

3CB6 .54 | 6827 .90 | 12BE6 51 o 
394 59 | 6C4 40 | 128F6 39 od THE KIT FOR EVERYONS ~ 
395G6T 69 | 6086 54 | 12BH7 63 ee Pyprserine Satie caso U rs, spnpinantey erevered for my torees om 
334 .58 | 6CD6 1.11 | 128Y7 65 SS and old is ail parts of the worl. it ie net necessary that you have even the 4 
3v4 58 | 6CF6 64 | 12006 ‘98 2 ae 5 sats tee oe i “ 
4897 .90 | 6CS6 51 | 12SA7GT 45 ° pepatipe fat pene ey mom ors |. oe nme 
4827 96 | 6HOGT 41 | 12837 47 & Sion ‘Sed Slaarom 6 Re hae 
5SAW4 .59 | 6J5GT 48 | 12SK7GT 43 plained. You cannot make a mistane - 
546 64 | 656 52 | 12SL7GT 57 
sT4 79 | 6K6GT As|issuvey = | | _,, FROCRESSIVE gence tt semen ey 
5U4G .55 | 6L6 .84 | 128Q7GT 56 ve arran eenive manner The theory 2 
sus .78 | 697 45 | 12V6GT Ab ° ° 
5V4 71 | 684 48 | 12x4 38 = - 
5Y3GT .37 | 6SA7GT 55 | 14A7 43 o ° 
6AB4 46 | 6SH7GT 49 | 1486 63 < a ran ng. ment set that you bulls ve Slightly ; 
sacri 06 | 655707 80 | 1687 44 irre edeanens gee icbe ada St antag sees keg, womans 
re 00 | 6SK7OT 53 | 19866 1.39 “Eien bist aaededoe reso 
6AG5 56 | 6SL7GT .67 | 19T8 69 = ones —e ° 
6AG7M .99 | 6SN7GT 59 | 25AVSGT 83 THE PROGRESSIVE RADIO “EDU-KIT” I$ COMPLETE c 
6AH4 .67 | 6SQ7GT A6 | 258966T 98 © nay Rit contains te See, tales emcucte, ghassie, variable sonacteer, icctrsiytie | 
6AH6 .73 6T4 9 25L6GT 51 <a ve ' stores, tine cord, seleniom veett fer, tie strips = 

6AKS .75 | 678 80 | 3585 52 w 4 lo inciuded. Vhose parte are individually pachaped, am 
bAK6 59 | 6u8 .78 | 35C5 51 of Th'tee be med bat lost oa ey | dpocenetp- 
6AL5 42 6V6GT 50 35L6GT 51 « Preer ae Se yon ta hn vc c i ructs fons. Guisses, is igh i idet thy wy - S-- 

6AM8 78 ove 86 | 35W4 AT ~— 
6AN8 .78 | 6W4GT .47| 3574 54 
$AQ5 ‘50 | 6WGT ‘57 | 3523 1) * mee SUES oe 
6AQ6 Ab | 6X4 .37 | 35Z5G6T AT u ey Oy 
6A97 .70 | 6X5GT .37| SOAS 55 ° % harge fees shih wilt o. 
6ARS 45 | 6x8 .75 | 5085 52 | wd 1 Sess aAe tee Sly Wve Seek say Herta” Veer eowertamily te tearm 
6AS5 50 | 7A7 69 | 50C5 51 “ 
6AS6 1.49 | 7A8 68 | SOL6GT 41] | - FREE EXTRAS ° 
6ATé 41 | 787 Ad | 80 43 | | ~ © ELECTRICAL & RADIO TESTER © ELECTRIC SOLDERING © 
6AU4GT .68 | 7C5 69 | 117Z3 AS | < IRON © TY BOOK © QUIZZES > 

Progressive "Edu-Kits’’ Inc., 497 Union Ave., Brooklyn ti, N.Y Send for Free Over 400 Tube Type List & Parts Catalog | ltettetettet ttt. 
CATHODE RAY Assortment of Home, Auto and MAIL TODAY—Order shipped same day received i 

TUBE REJUVENATOR TV KNOB KIT i 30-Day Money-Back Guarantee ide ALL FREE EXTRAS 
s ame Qa 12 Send ‘Edu-Kit" Postpaid. | enclose full payment of $19.96 (USA only) | 
allel cireurts ost ize t Send “Edu-Kit’ Postpaid. | enclose full payment of $20.9 (Outside U.S.A.) ' 
sess rrae uw? i: > ot 45 210-250 V. Adapter for ‘Edu-Kit''—$2.50 

ust accompan a orders—belance ie a . - _ a Sa rs nee (ve A one? ' 
* All shi Roweaate FO8 Irvington warehouse ORDERS UNDER i. L, oeente a. 4i STV Serv » meng on “" Obie t — | 

$10—$1,00 wantin CHARGE Gelteat ap weler ante per ae ee ee Sy ney vee wane , 
e n wll remitt S llow vi 

PLEASE: COD charges! “We calendo as, - - > ate ‘ 

Rad-Tel ian ! - ~~ wayecerty ” / t 

q e TUBE CO. Beg : PROGRESSIVE “EDU-KITS” INC. ' 
i iota = g 177 UNION AVE. = Room 40, Progressive Bldg. = BROOKLYN 11, H. Y.g 

On shipment t « Hew VYor® City address, a@d B06 salen tax 
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ALL- PURPOSE 
VIDEO GENERATOR 

The first 
accurately and rapidly solve your TV 
servicing problems with the necessary 
tests to visually identify trouble in any 
section of a TV receiver. 

instrument of its kind to 

% Provides electronically accurate pat- 
terns for Black & White or Color... 
(Independent of station operation 

*% “%F Output is directly calibrated in 
\Microvolts for sensitivity measure- 
meonta, 

% Crystal controlled timer for greater 
accuracy. 

%*% Acclaimed by TV Service Experts 
as... “The Greatest Single Test 
Equipment Accomplishment Ever 
Meade”. 

*% Ask for a demonstration of the 650C 
from your TV Parts Jobber Today! 

% Write for the HICKOK Test Equip- 
ment catalog showing the Latest 
Servicing Instruments. 

THE HICKOK ELECTRICAL INSTRUMENT CO. 
10524 Dupent Avenve + Cleveland 8, Ohio 
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clock-timer unit installed in a cabinet 

complete with three-way a.c. outlet 

makes it possible to preset the tuner 

to automatically turn a complete high- 

fidelity system on or off. 
The new unit, Model CL, is avail- 

able in either blonde or mahogany fin- 

1 
can be in- 

using just a 

ishes. The “Brownie” 

serted in the 

screwdriver. 

The timer units are available with 
or without the companion FM tuner. 

A free descriptive booklet is available 

from the company on request. 

tuner 

cabinet 

NEW-DESIGN RECORDER 

Tape Recorders Incorporated, 1501 
W. Congress St., Chicago 7, Illinois, is 

now offering a two-speed, dual-track 

magnetic tape recorder of radically 

new design 

Known as the “Tri-Fy Carousel,” 

the unit is a continuous-play recorder 

which is designed to accommodate all 

reels up to 104%”, mounted coaxially in 

a vertical position, and will play up to 

8 continuous hours before repeating it- 

self automatically and endlessly while 

the set is in operation 

A finger-tip control varies playing 

and recording speed from 3 to 8 ips., 

and provides perfect pitch control for 

speech and voice training. Other fea- 

tures include high-speed differential 

2-way wind, 8” speaker, and all-triode 

amplifier 

A data sheet giving complete speci- 

fications is available on request. 

PC AMPLIFIER ASSEMBLY 
Photocircuits Corporation, Glen 

Cove, New York is now offering a low- 

cost, compact printed-wire audio am- 
plifier assembly which is designed to 

be used as an amplifier alone or in- 

corporated into equipment as a sub- 

assembly. 

Measuring only 2%” wide x 4%” 
long x 1%” deep, exclusive of control 

shafts, this two-stage unit produces up 

to 2 watts output, sufficient for many 

audio applications. 

The amplifier is complete, including 

volume and tone controls, except for 

3 J.J. SPRING SPECIALS! 
“HAVE YOU GOT $1.95?” 

If so ou can afford to buy this MINIATURE 
STOREF OUSE of, _ SEFt L PARTS, regularly valued 
up to $99.50! re’s what you get: over 20 the 
of ASSORTED Eat IPMENT in EX CELL ENT — 
DITION! Each pac kage GUARANTEED to conts 

7-prong miniature tube sockets 10 
6 potentiometers, 134 GOLD BANITD 

» to 1 W.), 4 ea. condensers 3X .1 
MP e 600 V., MANY OTHER tubule 
lytic condensers @ 600 V. rati 
plug, transformer choke, relay icro-switches, 
all mounted on ALUMINI M CHASSIS, encased in 
ALUMINUM BOX. $i 95 

. ALL for low 

10,000 MC. MICROWAVE 
TRANSCEIVER UNITS 

Consists of traneceiv n 
and = in arabe site + 

Unit 4 ghoo Me APs ry Radar 
minor _~ a a te on 10,000 MC a 

lent condition. Less tubes Tritt? 

3-4 Mc TRANSMITTER. COMMAND = 3 
EQUIPMNT. = 2.% LMC THANSMITTER 

6-9 MC RECV’R, witn ayn NE 
0-1 2-INCH MILIAMP METER 
pass shunt end edd scale. Only 

NEW! FREE CATALOGUE! 
For borgains in surplus thet con't be beot 

'w 
270 imdication 

J. J. GLASS ELECTRONICS CO. 
1615 S. Main St. Los Angeles 15, Calif. 

110V, AC POWER SUPPLY 

FOR ANY 274-N RECEIVER 
Just plug it into the rear of your 

a> 

274-N RECEIVER any model 
Complete kit and bieck metal 
case, with ALL parte and dia 
grams. Simple and easy to build 

in a jiffy. Delivers 24 volts plus B voltage. No 
wiring changes to be made Designed especiaily 

for tLe 274-N receiver. Only $86.95. 

Filament trans. for 274N receivers Pri. 110V, 
60 oy. Af Sec. 24V @ 6A An excellent buy 
at $1.95 «a 

SPLINED TUNING KNOB 
FOR 274N RECEIVERS 

An exclusive O-R 
factured for us. Fite BC-4 
BC-454 and other 274N_ re 
ceivers. This is a really hard 
to-obtain item. Only Bc « 

OFFENBACH-REIMUS 
1564 Market Street, San Francisco, Calif. 

item manu 

TELEVISION jes 
PREPARE FOR A GOOD JOB! 

BROADCAST ENGINEER 

ELECTRONICS RADIO SERVICING 

Television Servicing | 

(Approved for Veterans) 

SEND FOR FREE LITERATURE 

BALTIMORE TECHNICAL INSTITUTE 
1425 EUTAW PLACE, BALT. 17, MPD. 

EXTREMELY SENSITIVE MCROAMMETER 
Weston 901-34" Rad. Raketit eter—0-20 miecre 
amps—condensed scale—Brand New § Value —Never 
sold in surplus for less than $10.00 “Closeout $5.95 
MOLDED conecnease 1¢ Tolerance—1800 V Test 
600 VY Working. Less ee le don le wine Proven 
arcepte shy ye ympant op: t delivertes 

en. 100-—80¢ o00.8¢ 23 
4,5 aig’ on.—100-—19¢€— 1,000 yt 1—25¢; .25 

386¢ S0¢ os.—Semple orders by return mail 

GREENWICH SALES CO. 
S58 CORTLANDT S&T. nn. v. 7, &. Y- 

hundreds of exciting ELECTRONIC BUYS! 

Harjo Sales Co. 
Dept. "0, 4109 GURBANE BLVD, BURBANK, CALIF. 

®-243% 
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an output transformer which is usu- 

ally mounted on the speaker. Fre- 

quency response is flat to 8000 cycles. 

THE KEY TO EASY BUYING IS AT 
“The World's Most Personalized 
Radio Supply House” 

2 Top Trade-in Values 

2 90 Day Factory Guarantee 
On Reconditioned Eqpt. 

| Money-Saving Prices 

HALLICRAFTER SX-96 

Input voltage requirements are .2 volt. 

A 12AT6 is used as a voltage amplifier 

iriving a 50B5 pow tput tube. TI Pay Only Pay Only al ya. 3) power outpu re 1e 
‘ H PRICE: $149.9 : saints tainty Sek Gio aauiifier wen & CAS CE: $ 5 $15.00 Down CASH PRICE: $249.95 $25.00 Down 

selenium rectifier The smartly styled receiver with the 10 Selectable side band receiver with im 
1, 15, 20, 46 and 860 meter amateur proved stability through temperature 
bands and separate bandspread tuning compensation of the WF esciliater Ccir- 

a condenser. Was crystal filter, antenna cuits and use of the crystal contre! 
P.A.-SOUND CABLE trimmer, *'S’’ Meter, RF stage and two second conversion esciliaters. Precision 

Belden Manufac turing Company, Chi- if stages. Seven tubes plus rectifier gear drive dial system on main tuning 
igs! 1] 2 e . : Band selector, sensitivity, main tuning, and bandspread dials. includes 50 Ke 
cago, Ill., has announced a newly de- standby, noise limiter controls and others highly selective iF system, AVC-noise 
signed p.a and sound system cable Broadcast hand: 540-1680 Ke. Three short limiter and grey-black cabinet with 

a - - , wave bands: 1680 Kc - 34 Mc. Chrome brushed chrome trim. Ship. wt. 43 lbs 
which offers improved efficiency and trimmed, grey-Dlack steel cabinet. Ship 
economy of installation, according to wt; 36 Ibs. 

the manufacturer 

The No. 8790 is a balanced twisted 

pair which features a new spiral 

wrapped tinned copper shield. The spi- 

ral is easily unwrapped, twisted, and 

soldered 

R-46A Speaker $19.95 
We Carry All Of The 

a LATE MODEL HALLICRAFTERS 

In Stock! 
Immediate Delivery 

Here's Just A Sample! 

ies line bal ode a You Pay Only 10% Down On All Items 
viaes 17? Dalance and eliminates cross- , 

talk. It has a smooth surface and Model Pay Per Month Cash vies 1955 
measures just .225” o.d S-38D $ 3.97 $ 49.95 

S-93 7.95 99.95 CATALOG 

The color-coded twisted pair pro- 

FLUTTER AND WOW METER S-85 9.54 119.95 The Key To More 
D&R Limited, 402 East Gutierrez SX-62A 19.07 349 95 Than 15,000 

St., Santa Barbara, California is now SX-88 36.80 675.00 Top Bargains! 

marketing a new portable flutter and ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

wow eter e Mode -L-3B smpnpen Ge ce eee Geese esw es SS & = he 

sel cote - Se ae and Please rush me: [] FREE 1955 Catalog, and information on items 
wow at 3 kc. in tape, film, wire, and checked below! Quote your top-trade offer for my: 

disc recording and reproducing equip- 

ment, the instrument features an in- 
ternal 3 ke. oscillator which eliminates [) $X-99 [© SX-96 Other 

the need for additional equipment to C) Recon. Eqpt. List 1 Radio Map (25¢) 

initiate a measuring signal The sta- - LABORATORIES oO Other Hallicratter Models 

bility of this oscillator is factory- Name: 

adjusted to a secondary frequency = a 
on x ress: =: 

standard. The unit will give full limit- | (Ot Address 

ing with an input signal of .4 volt | _City and State:. 

BETTER TV RECEPTION 
In fringe and low signal areas 

(present equipment) | 

on your 
(New WAL Eqpt. Desired) 

r.m.s., thus permitting measurements 

to be taken from a standard 0 dbm 

program line 

The company will supply complete | 

specifications on the Model FL-3B 

upon request. ~- & iditortis and BF nginrers LTD 
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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 1 
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—July, September, January, April 

Paculty of specialists. 50,000 former stu- 
dents—annual enrolment § from 
states, 23 foreign countries. 

48 
Non-profit 

institution. 52nd year. Courses approved 
for veterans, Residence courses only. 

mS-6A 

MILWAUKEE 
SCHOOL OF ENGINEERING 

SCS SSeS See een aanaeay 

ILWAUKEE SCHOOL OF ENGINEERING 
Dept AV.88, [028 N. Milwaukee Street 

Send FREE illustrated booklets 
1) Career in Electrical Engineering, 

() Career in Radio-Television, 

I am interested in....... . — 
(name of course) 

Name 

Addrens 

CO Mate.... 

If veteran, indicate date of discharge. . 

Age... 
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the basis of fair dealing with their 

customers and adequate charges for 

HE two things that are uppermost in 

the minds of the operators of service 

businesses today are: (1), how to main- 

tain an adequate volume of business, 

anc °2), how to reduce operating costs. 

».aintaining an adequate volume of 

business is, of course, a never-ending 

problem. Old customers have a habit 

of slipping away and it takes a con- 

tinual promotion to add a percentage 

of the new customers as “regulars.” 

The service businesses that handle 
dealer service are, of course, in the 
best position to maintain an adequate 
volume of business. They get com- 

plete records of the customers who 

buy from their dealer accounts. Each 

purchaser of a TV set is a potential 

buyer of approximately two and one- 

half service calls per year. The expe- 
rienced TV service operator tries to 

keep all of these calls for himself by 

maintaining contacts with these set 

owners, by mail. Many service busi- 

| nesses that handle dealer service do 
not advertise in the telephone direc- 

| tory or other conventional advertising 
|channels. They use their advertising 

funds to keep their names before the 
customers whose warranty contracts 

they have handled, using mailing pieces 
that have a good customer relations 

slant. 

Theoretically, when a service busi- 
ness builds a mailing list of one thou- 

sand known owners of TV sets, that 
list will represent a potential market 

for 2500 service calls per year. This 

would figure out to be about 48 calls 

per week on an average. Using gen- 

erally accepted national figures, 42 of 

these service jobs would be completed 
in the home and six s¢ts would be 
pulled to the shop each week for serv- 
ice. If proper service charges are made 

and the business is well managed, this 

theoretical potential would support the 
shop owner (provided he is a good 
bench technician), a field service tech- 
nician, and a combination office girl 

j}and telephone operator. If the shop 

owner organizes his time properly, he 

will be able to maintain his dealer con- 
tacts, handle some of the field service 
calls on rush days, and supervise the 
work of his technician and his office 
girl. By maintaining his dealer con- 

tacts, the new service referrals would 
more than offset the normal attrition 

AS REPORTED BY THE 

TELEVISION TECHNICIANS LECTURE BUREAU 

that takes place among the regular 

customers of any business. Actually, 
the customer list should grow steadily 
so that in the course of time, more 

technical help will be added. 

Customer Relations 
The important factor in the growth 

of such a business is the ability to 
maintain good relations with its cus- 

tomers. This includes the constant 

use of good customer relations prac- 

tices in the day-to-day contacts with 

them. It also requires the maintain- 

ing of liaison with customers during 

the periods between service calls. 
Service businesses that have been 

built through the handling of dealer 

service usually use one or more of 

three methods for maintaining good 
customer relations by mail and keep- 

ing their customers conscious of the 

service company. With a variety of 

forms, contacts are maintained by the 

regular use of: 

1. A letter or card mailed the day 

after each service call, thanking the 

customer and reminding her that if 

anything about the service was not 

satisfactory to be sure to call the serv- 

ice manager about it. 

2. Letters or cards mailed to the 
complete customer list at regular in- 

tervals to keep the service company’s 

name before them. 

3. “We've missed you” type of letter 

sent to customers who have not called 

for service in eight or ten months, or 

in some cases, a year. The time inter- 

val employed varies with companies. 

These programs have proven very 
successful for the service shops that 
use them regularly. If the office work 
and record systems are well organized, 

all three plans can be carried out as a 
part of the normal routine of the busi- 
ness. 

It is preferable to use a printed let- 
ter or card as a follow-up after each 
service call. These can be addressed 
each morning by the office girl or book- 
keeper. A conventional item used by 
large service companies is a printed 

“Thank You” card with a postage-paid, 
return mailing card attached. Typical 

copy on these cards reads like this: 

“We wish to sincerely thank you for 

calling us in to service and thoroughly 
check your television set. 

RADIO & TELEVISION NEWS 
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“We want to be sure the work is job on each account to economically | 

entirely satisfactory and that your set handle the follow-up letters to dor- ALMO HAS THE HAS THE \ * 311 
is working properly mant accounts. This is not a difficult 

“Because professional men never project if the plan for it is incorporated 

take ethical service for granted, and in the paper control system used by 

because our business is based on a long the service business. However, it is 

record of satisfied customers, would time consuming if all service records 

you kindly check the postage paid must be examined at intervals to de 

reply card attached and drop it in the termine the names of the customers REGOMATIC 

mail at your convenience?” who have not called for service in a MODEL AUTOMATIC 
The reply card should be devised to long time 200 ply ~ 200wer VOLTAGE make it easy for the customer to check The cost of using these methods for 

the following maintaining the business of old cus- REGULATOR 

“Your technician , tomers is less than the cost-per-cus- CHANGES FLUCTU 
Repaired my television set to my tomer for advertising and promotion ATING VOLTAGE TO 

satisfaction carried out in the normal way. The CONSTANT VOLTAGE 
Aut ATICALLY FOR 

Did not repair the set to my satis- main thing is to build up a large MOOR pevTen reLevisic N 
“ - " my . . 100 ° vid 

faction enough list of known TV set owners * BECEPTION 

He was courteous that under the normal operation of the . 
He was not courteous” law of averages will keep a regular JUST LOOK AT THESE FEATURES 
A few lines are provided for the flow of set owners calling | | @ Keeps output voltage constont ot 115 volts 43% 

customer's suggestions, comments, and with line voltage voriations of 95 to 130 volts 

questions. Finally, three lines are pro- C.O.D. Business © Compiorety automatic. Low in cost. Light in weight 
. ’ © «“s 9° - ompact in ure 

vided and marked: “Name”, “Address Service businesses that are being 
Ty ” . @ Relay connects and disconnects automatically when 
*Telephone built on C.O.D. business developed ever the television set is turned on and off 

A general mailing can best be done through advertising have a harder job @ Output not sensitive to line trequency variations 

if customer’s names are maintained on of maintaining a consistent volume of @ For wsnoller television sets operoting from 130 to 
‘ " : vey Te are Yer: > ‘tT » . ne wg 200 VA wee Model 200. For lorger size television mailing plates. Since there are several business The customers who call cote epereting tram 100 te 300 VA we Medel 300 

inexpensive addressing systems on the purely on the basis of what they have 
. f | . , @ Shipping Weight |! pounds 

market, the small cost of a mailing read in an ad are those who have been en Ae enem taney 

plate is a good investment when con- abandoned by the dealers who sold 

= sidered in the light of its potential re- them their sets or have drifted away 

turn in service income. Each name from the service shop that originally 

placed on the list is a known TV set handled their work. If the selection RADIO co. 

owner who is a potential purchaser of was inspired by a special price men- MAIN 
at least $20.00 worth of service each tioned in the ad the chances are the ’ « 509 ARCH ST. 

year customer will prove to be one of those ‘ WA 2-55 

It requires some method of quickly who is impossible to pleas¢ 

identifying the date of the last service Men who are building businesses on 

FIX ANY Wr 
ZA Amazing New Invention 

E NO TESTERS NEEDED | CHARTS, DIAGRAMS, TESTS @¢ OWN 
Find and fix radio faults without nt COMPARINON 

any test equipment Simplified aoe ad “ws —s baxplains ~ a. . 
point-to-point, cross-reference cir . + . ~ . ~ . : - S 30 

cuit suggestions show you what is ; . ~F- pe ~ ' ¥ a ’ — 

wrong. Make needed tests, measure rad tu a s hely a. > 
oltage, trace the signal, by using Me ‘ ' t equipmer ‘ 

only a ¢ resiator, amall condenser biat nue 1 jerty- alaeent late on all 

and a crystal dete« ste Inject u ; - - CO, p , © 
nals without any signal generator 

Test parte and tubes by the new 

COMPARISON method. Repair any TELEVISION SERVICING COURSE 
radio expert following simplified Here is your training In TV servicing. Amazing 

picture plans Data on all seta bargain. Giant in size, topics just like a $200 00 

portables, auto, AC-D¢ PM, clock rrespondence course Lessor on picture 

radios inter-coms New edition 

Send trial coupon 

. faults, circuits, adjustments, short-cuts 

Une alignment facts, trouble-shooting $3 

° picture anal a al nly 

Just Out 

RADIO and TV Manuals NO-RISK TRIAL ORDER COUPON 
RADIO and TY liagrar and ser ing 
da! . Most amaz _ = 7 ll sold at SUPREME PUBLICATIONS, 1760 Balsam Rd., agnme Pork, iLL. 

pre orean fp “=. Oniy $2 to per vo 
ume. Every Radio manuel contains large Radio Diagram Manuals j Rush Redie and TV manuals checkes " 

schematics, @ herded = sligninet fact (Mee full descript Simplified Radic Servicing by Comparison $1.60 

ang Be pte ndligpenee F nrg 7¥ ) 1954 Radic Manual, $2.50 |) New Totevision Servicing Course, complet: +3 
ectume ts © practical treaticn om servicing § 9 con Radio | sacn New 1966 Tetevision Manual. $3 1964 TV, $3 
4 yee with gias sepris " ~ { $2.50 | 1963 TV Menval, 63 UMP Units, $1.60 

aligninent and aue ; ° 1962 Television Manuel, $3 1961 TV, $3 

eRe Mig... ' ~ 1980 Tetovisten Manual, $3 1949 TV, $3 

priced Supreme Service Manuals. 5 ; * PRICED 1946 TV, $3 1047 TY BPM, only $2 

cise $0 AT OMY | 6 1 om cnctosing § sis extant 
S | ) / i ° a fone 2 $2 | ead C.0.0. 1 ow enclosing §& te prove 

eed ~ 41 «= Supreme Publications aah 
; > 

Sold by All Leading Parts Jobbers 1926-1938 Manual, $2.50 | ; 
Radic ond TV Master index, The , Address . 
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HIGH-ACTIVITY CRYSTALS 
ot Bargain Prices! 

3 for $1.00 10 for $3.00 
Take your pick! Fundamental 
Kiloeyeles: 6910 - 
ee70 6600 
7480 - 7680 - 
Weetern Blec, Co 

frequencies ia 
6360 . 64870 -G470- 6610- 

7270 - 7360 + T3480 - 7400 - 
9720. ‘/o" pin apacing. Made by 

All new and guaranteed. The 
ot bargain you ever saw! 

Tronsmitting MICA CAPACITORS 
vy a—1000 DA Volts Whe 
60008 ~.00006 -.00008 .- 0001 - 
0002 -.0004 - 0006 Pal 008 A 

Only $46 on, 3 for $1 

a —_ 

Type B—2500 P.O. Volts Wha. G > 
00086-0004 $29 ea. 4 tor $1.00 y 

= 
1 —1250 DC. Vote Whe aff ¢ eo 
006. i 026 $.23 ea. 6 for $1.00 | 

NEW REPAIR PARTS FOR BC-348 
4, K, , R enty) 

4 gang oan on @npacitor....6.66. S$ 1.95 
Aluminum front panel & 2.00 

i Srd, and 4th LF 
transformer assy , Each § 2.00 

ryetal filter assy. inc. 916 Ke. Crystal ; 6.50 
W. Oscillator assembly 2.00 

Me $s 2.76 
333-38 

Dual Volume Control 2.76 
Mpinner tuning knob Ss ».0 
Ant., RF., Det. and Ose. coile tor bands 

ite 6 aul Band S$ 2.00 
7 L let 7 ly s s. 9s 

Verteble Conderser Bargains! 
Migh Queity A fens tag le 
Condenser manta 

ys 

ii erin ‘i ab vac 
' aplit-etats 

0490, Bime dui tant in 

nuntd efi « 
Special 2. 6b 

EXPERIMENTER'S ITEM 
Altitude Indicator ID-14/APN-1. 
Dus) renge (0-400 and 0 te 4000 
th) Used aireraft 
altimeter AN/APN-1. Baste renge 
6.5 ma may be onetly converted 
to other rer 

5 
Ne 

1 'Fe"ca. or 3 tor $8.00 

pe res 

METER BARGAIN 
rand New GO.B. Type DO-5O, 8* 
square Hakelite case meters Ideal 
for conversion to other ranges. Now 

ment 10 ma., full scale yolts-—050. 
2.69 «a.; 2 for $6.00 

HIGH VOLTAGE OIL CAPACITORS 
All Top Brands 

Mid. KV Price Mid, KV Price 
001 wo $22.50 2 50 $29.50 
A 5 1.29 25 16 13.96 
02 8 2.66 25 20 15.95 
2 20 6.75 25 50 4.50 
028 so HY A i 7.4 6.95 
026 /.025 | ' 5 29.50 
A “a 2 5.5 » 
15 74 6. 2 6 12.50 

9 CONDUCTOR CABLE 
auny apes. CF oOo 18 Weatherproof © cond, No 

ped copper plastic ine 
o xh ee vin a leghete with toned copper t 

between ww. & Made 4 
1000, 1500, and S000 ft 
bample 100 ‘ft. reel 

HI-POWER CHOKE & PIL. TRANS. 
CHOKE 16 henries, 450me,, 125 ohms, OKV_ test 
ite y) axbVen0”, 27 the se.76 
ra A Pri: 440/220 See ave ft, a0 
Petey eet Volts 4500 MS Whytnoon Ubela 
BaBuh” GCA, O25 ie, NeW... cece ccceucee $9.50 

ee. ore Amplifier 2CV1C1 Dual Channel, Type 
ueed on Bae ane for Central Control Syetem. 
Drives — 

ee tubes 

pmattigan ae. Gon 
New 

yne amd control motor (Uleted be 
$29 50 

SAM sINIOA for above 
$23.50 

SBASOLARA Contre! meter for shove G.H. 5 or 
4000 «~hIM Ne $27.50 

MISCELLANEOUS BA”. pOAINS 
BC. 64080 Inverphone Amplifier 

” Pole Jacks 
oe 

ey Cynmere, New 
ow 

on Be dee 
seessssssssssess 

MIN. ORDER “$3.00 me: Hy or ises ey oo 
without notice. ville, M. V., and subject 

ELECTRONICRAFT 
27 Milburn St. 

Phone: DEerfield 7-0044 
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the basis of fair dealing with their 

customers and adequate charges for 
their labor, occasionally feel the full 
blast of customer idiosyncrasies when 
they try some kind of a free gimmick 
to promote business. For instance, one 

service operator got involved in a spe- 

cial promotion in which coupons were 
distributed that entitled the holder to 
a free service call the next time his 
TV set needed service. However, the 

coupon clearly stated that only the 

service charge was free, and the cou- 

pon holder would have to pay for the 

tubes or parts necessary to perform 
the service. It was a perfectly legiti- 

mate promotion in which the coupon 

holder actually saved the normal five- 

dollar service charge made for a home 

call in the area where the deal was 

promoted. 

However, the service operator soon 

discovered that the coupon holders did 
not read the coupon which stated 

clearly “Service Charges Only Free 

Sta':dard Charges for Parts and Tubes 

Needed to Complete Service.” The cou- 
pon holders expected everything free 

and complained bitterly when they 

found they had to pay for tubes and 

parts. Some even threatened to call 

the Better Business Bureau and com- 
plain about the plan as a racket de- 

spite the fact that all conditions were 

clearly stated on the coupons and in 
all promotions in connection with 
them 

As one service shop owner expressed 

it: “We have fringe and submarginal 

customers just as there are fringe and 

submarginal technicians. They always 

try to get something for nothing. In 

most of the cases we have checked 
where set owners were gypped by 

some service technician, we found that 
the customer was just asking for it 

when he tried to get something for 

nothing.” 

The service shop that operates en- 

tirely on business promoted through 
advertising is seriously affected by the 
seasonal swings in business. However, 

it is possible to fill in the gaps in 

service income through inexpensive 

promotions based on local needs and 
conditions. 

Those who operate two- and three- 
men shops say they find that house-to- 

house distribution of flyers and other 
service promotion pieces is more effec- 

tive and economical than other meth- 

ods of advertising. It provides a con- 

centration of the promotion in a 
selected area. No mailing list is nec- 

essary, of course, and there is no ad- 

dressing cost involved. In areas checked 

by your editors, the house-to-house 

distribution was handled by high school 

students who were contacted through 

the employment counsellor of the local 

high school. 

Methods for promoting business vary 
widely, of course, in relation to the 

size of the service company and are 

governed by their basic methods of 
operation. Larger companies use spe- 

cially-prepared promotional campaigns 

designed for maximum effectiveness in 

the areas where they operate. But 

HOW TO STOP TV INTERFERENCE! 
All outside interference— ay ota, 
herr i.ig-bones, en bers, snow 
etc her pped immediately with the 

ase =6Filter new CH 
Amazin > cosy 

h Pass Filter ls 
TEED t© instantly end ali of your 
Picture interference problems Send Toeday— 

Yor Better TY Pictures. Postpaid. Only. . 
000000 00000000000000000 

opr ~ » . Unwanted noise on Radio 

whisties, 

stall in . 
Piug i in Sone today 
upwented no Postpaid Only 98c 

CoCo eseseeseeeeeeesece 
now - You Can Operate 2 TV 

Antenna! » 3 With the new 
CAPOON TY Set « uupter the ONLY 

VY transformer-coupler in the low- 
priced fle ideal for that 2nd 

the CAPOCON TY Set 
coupler enables you to play 2 TY sets 
~ one grtenns Ww you can get that 
extra TV set on ¥M without need o 
an extra antenna Write 
CAPCON TV Set Coupler 

ALLZFORS2.50 Ppo. 
SESS 22200880000 eeeeeee 

© ine fore than filter 
Se for free literature ° ach: ereimmaae sd 
10% discount on ordert over $10 and shipped 
3 Send check or money order (No C.0.0 Ses 

Gay money back guarantee 

CAPCON. INC. 
PSAVE MONEY! SAVE SERVICE CALLS! 
CHECK ALL TV, RADIO & PICTURE TUBES 

VISULITE WV Tuse CHECKER 

Dept. n-1 
25 Willett st 
a. ¥. 2, nm. ¥. 

SUaaantes. 
distributor to- @ 

cai A. sup “4 ly we ry 
» factor $3.1 ° 

Postpaid ar a... ip the t se 

VISULITE 

id soepenaiiis tee for 
fc c. . yo 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 Ist class in 3 additional weeks. Write 
for free booklet 

GRANTHAM SCHOOL OF ELECTRONICS 
Dept. 103-G, 6064 Hollywood Bivd., Holiywood 28, Calif 

RADIO. CONTROL YOUR MODEL 
Plants 
soars 
ne 

or 499 =" 

uno Qu. a 
me 

ChNse REE BAND sacar =H 
ormamee tant as $8000 ne 14 Pome 

name | 
Gun oan eocaves ED GS COMER ACRATOR Hil 7 Gaeact © * o 
C007 ASMMELT WH OUR FARTS AMD Flan S998 Fans alOne §) DETAR 

TADOMOONS WOK D6” GOFF HT BALTIMORE 6 MARYLAND } 

a fully automatic err b The MUSICON 
cuts out commercials. | radio, TV play only 
music! Priceless possession “46 ome, business, office. 
Work, study, read, relax with music Simple, low- 
cost construction. 2-tubes. Booklet, full instructions, 
schematic, PLUS special component, $3.50 with order. 
Free literature. 

ORM An ELECTRONICS comrany 
P.O. Box 7 ooklyn 1, N.Y. 

t <p 
TO EVERY TV 

SERVICEMAN 

¥ eccesseres 

ELECTRONICS | meG, CORP 

S16 WEST Mtanice rrry eNO 
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whether large nall, new business 

promotion is as necessary today in the Remember ————————— 

successful operation of a service busi- 

ness as competent technical know-how 

to repair sets QUALITY CANNOT BE UNDERSOLD 
Operating Costs 

One of the classic stories of the 

early days of TV was that of the radio 

PREMIER Unconditionally Guarantees All Tubes For One Full Year 
VERY BEST BRANDS AVAILABLE FOR IMMEDIATE DELIVERY, INDIVIDUALLY BOXED 

‘ 3Aa4 6cs eQq7GT exsorT 2seqecT 
service shop owner who jumped into 304 6ceé 6$4 7E6 2syYs 

television without any planning. Dur- 3QsGT 6csG 6SA7GT 7&7 25Zz5 
ing his first year he worked hard to 656 suU4G 6CB6 6s07GT 7N7 27 

do ten-thousand dollars worth of busi- — ~ x9 — penn me 4 — 

ness. At the end of the year he dis- 6AB4 6pseGa 6SK7GT 12AuU7 3585 

covered to his disgust, that he had 6acs a2av?7 35cs 

spent eleven-thousand dollars to do GAKS 12AXK46T asteorT 
that ten-thousand dollars worth of ae 4 100 TUBES rapid nd 

business. eaTe 128A? 

It is comparatively easy to do a lot 6aue 12806 

of business ard lose money doing it - roe 44 50 — 

Management is what spells the differ- 6AX4GT $ 12FSGT 

ence between making money and los- 6B4G * 1257GT 
ing money in business. Men who man- 6806 12SA7GT 

age their businesses are constantly s esur7er _- = 

concerned with what it is costing them 6BG6G eaee 6SN7GT 12SL7GT 
to do business 6BHe 646 6su7GT 12SN76T 

In an electronic service business it 6s.76T suecT 6u76 128Q7G6T 
is necessary to have a steady flow of ~- He pes. 4 — sa 7L70T 

customers to buy the service and the 6c4 6PsG eweot 24a 447Z3 

replacement parts it has to sell. That 

means it is necessary to advertise and ANY ASSORTMENT—TAKE WHAT You WANT 
promote the business constantly. This -™ 

raises a natural question: What per- 5¢ $y FOR ORDERS LESS THAN 100 TUBES 

centage of the gross income of a serv- 

ice business should be allocated to ad- NEW TV att TUBES PICTURE TUBE FR & E! 

vertising and sales promotion? 48 f ; 

Then there is the cost of transpor- : BRITNERS SOLDERING 

tation necessary to carry on a normal | 
or average TV service business. Autos [Pp ’ 95¢ Each RON 

WITH ORDERS 
and trucks are expensive and the cost 

160P4A ; OF $20.00 
of operating and maintaining them is 10 for $7.50 On MORE 

166P48 
no small item in the conduct of a serv- 

ice business. The service business must n 

not only pay the cost of operating and . mie beaten oh 
es 8 new 

maintaining this equipment, but it Radic Cabinet— 
must make enough money to buy new ’ ; Good tor & to & 

. Tube Chassis. 
vehicles at regular intervals 

New tube types and an ever-grow- ALL TUBES GUARANTEED ONE FULL YEAR $ 
ing list of replacement components re- —— - ——— ALL FOR 1.98 

quire constant additions to the basic HOOK-UP WIRE ooo sons WRITE FOR FREE BARGAIN 
Inventors f the techniciz does ot Piasti " » tangy er 1 -mallnan toot. 25° 10001. 12 imcutation CATALOG FLYERS want to lose a large part of his pro- 

ductive time in trips to his jobber for 

needed tubes and parts. As the inven- PREMIER TV RADIO SUPPLY 

tory grows possible loss from stock 3239 West North Avenwe, Chicege 47, Iilinels 

obsolescence grows with it Parts and AR mitege 6-5550 

tubes that gather dust on the shelves 25 DEPOSIT with order, balance C.O.D. ALL shipments F.0.8. Chicege. ORDERS 

are a dead loss to a service business, LESS THAN $5.00—$1.00 SERVICE CHARGE. CABLE ADDRESS: CONTULAB 

yet money had to be earned to pay for prices subject te chenge 

them 

The number of test instruments 

needed in a service shop has kept step be 
with the advancing technology of the T = 
industry. These instruments eventual- 

ly wear out or become obsolete and 

they must be replaced out of service 

income 

The smallest Oscilloscope on the 
market with a Cathode Ray Tube 

incorporated into a probe. 
Add to these the various and sundry 

: for quick trouble-shooting and expenses that are involved in the op- - 
wave-form analysis eration of any business, large or small 

and it all adds up as part of the dead- 

weight known as “overhead” that 

every business must carry. Of course 

there is rent, light, heat, telephone 

wages, taxes, and a host of other ex- 

Mode! 
PO-1 

771% 
rose. H#.¥.e 

penses a business must carry and ay or : a 

which the business must earn before 

the owner can rightly start calling the ' 44-05 30th Ave., Long Island City 3, N. Y 
income his own. 
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wees Fast, Easy 
Picture Tube 
and Receiver 
__lesting 

ADAPTABLE 
TO COLOR. 

Take the guess- 
work out of C-R 
tube testing and 
TV trouble- 
shooting! New 
Boland & Boyce 
C-R Tube Tester 
tests all mag- 

BOLAND 
& BOYCE; 
DYNAMIC 

cally—under the 
receiver's own C.R.T. TESTER 

Model 701 
stantly whether 
tube or set is at 
fault. 600 V. d-c 

arate plug- 
in power supply available" or in-carton 
tube testing. Prices include 2 cabled leads 
and instruction manual. KIT—$29.85. 
FACTORY WIRED & TESTED—$49.95. 
Sold by leading distributors. 

B&B BIAS BOX “Koch cusncuin 
Supplies steedy, accurately od- 
lvstable bias voltages from 0 to 17 
volts d-c to substitute for receivers’ 
normal aut ie-gain- or 

le-volume-control circuits. A “must” 
for radio and TV alignment. Clips 
and grounds to chassis apron, pow- 
ered by receiver's 6.3 v. heoter 

wpply. KIT-—-only $6.95. FACTORY 

WIRED & TESTED—-§2.95. 

UNIVERSAL HV PROBE “unex” 
Extends range of any 
VTYM, oF any multimeter 
or voltmeter hoving sensi- 
tivity of 10,000 ohms-per- 
volt or more. 

structions to accuretely match any meter... any range-— 

1OKV, JOKV, 60KV, and others. Clear, high-dielectric probe 
body shows resistors in wee, Includes shielded cable with 
Amphenol connectors and phone tips. $13.95 net. 

Write \or Brochure Describing B&B Products 

BOLAND & BOYCE, INC. 
Dept. RN-45, 236 Washington Avenue 

Belleville 9, N. J. 
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netic picture | 
tubes dynami- | 

power. Tells in- | 

The wide variety of businesses en- 

gaged in electronic service presents a 
substantial problem in preparing per- 

centage figures that would be applica- 

ble across the board. In studying man- 

agement requirements and cost factors 
in the operation of service businesses, 

your editors have reached the conclu- 

sion that there are four basic busi- 
nesses in relation to size, each of 
which require percentage tables to 
meet their individual needs. In general, 

these four categories in size are: (a) 

One-man service operations; (b) Two- 

to five-men businesses; (c) Six- to ten- 

men businesses; (d) Businesses that 
employ more than ten men. 

In appraising the survival problems 

in a one-man service business, it is 

necessary to define the type of busi- 
ness involved. It is also necessary to 

differentiate between businesses as to 
the type of electronic service handled. 
For instance, a one-man shop special- 

izing in radio and phono service where 

the customers are in the habit of 

bringing sets to the shop will have an 

entirely different set of expense ratios 

than the individual who handles tele- 
vision service in homes and uses a 
telephone answering service to handle 
his calls. The cost of transportation 

would be no factor in the operation of 

the radio service shop, whereas it 

would be a major item to the tele- 

vision service technician. On the other 

hand, the TV technician could operate 
out of a location where rent was a 
minimum item but the radio shop 

would have to be located in a good 

traffic location for customers to bring 

in their sets. 

Another type of business that is 
common in TV service is that operated 

by a good TV technician with his wife 
as active partner. This type of busi- 
ness, however, would have to be classi- 
fied as a two-man service operation. 

As a service to the industry, your 

editors are undertaking a survey to 
develop factual information on the 
costs of operating service businesses 

and, percentage-wise, how these costs 

are spread over the various elements 

that are involved in the operation of 

a service business. The four different 
size categories of service businesses 

will be handled separately. 
Readers of Rapio & TELEVISION News 

who wish to participate in this survey 

may obtain a Survey Form by sending 

a stamped and addressed envelope to 

TTLB Special Services Department, 

P. O. Box 1321, Indianapolis, Indiana. 

The survey will not require you to 

divulge your business income in dol- 
lars. It will provide for the needed 

information in percentages. Those who 

participate will receive a brochure 

covering operating cost percentages in 

all four of the categories at the con- 

clusion of the survey. ~~) 

HOW TO TIME YOUR TAPES 

HE length of recording and playing 
time you get on your recorder depends 

upon a couple of things. One impor- 
tant factor is the length of tape used. 
“Scotch” brand magnetic tape and most 
of the other tapes come in set standard 
lengths—150, 300, 600, and 1200 foot 
lengths are most common for home re- 
corders. Professional machines and 
some of the new high-fidelity recorders 
ean take tapes of longer lengths which 
are also available. The longer the 
length, the longer the recording time. 

Te meet the demand for more play- 
ing time on a reel of tape, there are 
now thinner, long-play tapes which give 
50 per-cent extra tape and playing time 
on a standard reel. These extend the 
limits of many home type recorders 
which could not accommodate larger 
reel sizes. They come in lengths start- 
ing at 900 feet and going up to 7200 
for the largest professional reels. 

The other determining factors in tape 
playing time are in the type of recorder 
you use—the playing time it offers— 
and whether it has a full track or half 

recorders most commonly used run at 
3% imches-per-second, others at 7% 
inches-per-second, and some combine 
both speeds. Professional machines are 
apt to use the 15 inch speed and some 
even go up to 30 inches. The faster the 
speed, the less recording time will you 
get on the same length of tape. 

A full track recorder records the 
whole width of the tape, making it easy 
to edit and splice recordings without 
losing any part of the recorded portion. 

If your machine has a half track ree- 
ord-playback head, the tape can be re- 
corded on one half its width at a time. 
This allows you to get double the play- 
ing time of your recorder at any speed 
by reversing the reel. 

For an easy handy reference, the 
accompanying table lists all standard 
lengths of tape, both regular and “Ex- 
tra-Play,” and states how much record- 
ing and playing time can be gotten on 
them at various standard speeds. 

This information and chart were sup- 
plied through the courtesy of Minnesota 
Mining & Mfg. Co., makers of “Scotch” 

track record head. Some of the tape recording tape. ~- 

UNINTERRUPTED RECORDING TIME* 
REEL, TAPE |_FOR VARIOUS TAPE SPEEDS AND TAPE LENGTHS | DUAL TRACK 
[a yy 2 __ (TAPE SPEED—inches persecond) —_ 

Me toe | 1% tye | 9% tpe | 7% ips | _18 ips | 90 ips | 3% ips 1% tye 

3 150 4 hour 15 min. | ™% one. “™% min. 15 min. “™M% mie. 
4 300 hour af min. 18 min. | 74min. 3%min.) 14min. 30 min. 15 min. 
8 600 | Zhours| lhour (30 min. 118 min. 7TYymin.| 24 min.| l hour 3 min. 
8 900** Shours 90 min. 45 min. 2244 min. 1144 min.) 5% min.) 14% hour 45 min. 
7 1200 4hours| Z2hours| lhour 30min. 15 min. | 74min.) 2 hours 1 hour 
7 1800**| 6 hours | 3hours 90 min. 45 min. 22min. 1144 min. 3 hours | 1% hrs. 
io 2400 8 hours 4hours | Z2hours| lhour 30 min. 15 nin. | 4 hours 2 hours 
10%; 3600°* 12 hours | 6 hours | 3 hours 80 min. 45 min. 224 min.| 6 hours | 3 hours 
4 4800 l6hours 8B hours | 4 hours 2hours| lhour 3 min. |..... bouden 
4 7200** 24 hours 12 hours | 6 hours | 3 hours 90 min. |45 min. occ ccne> heeeewean 

*Bingle track on For dual treck teen. Sombie the time. 
**""Beotch”™ —J ‘Extre-Play"’ magnetic tape No 
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Now! pass 

“TV MANUFACTURERS’ RECEIVER C C L IC E N S E 
TROUBLE CURES” edited by Milton 
S. Snitzer. Published by John F. Rider 

Publisher, Inc., New York. 114 pages 
Price $1.80. Paper bound. Vol. 6 . 

i i i ! This newest volume covers Admiral easier eee faster! 

immediate delivery! Aimcee, Arvin, Bendix, Cadillac, Cape- 

. hart, CBS-Columbia, Conrac Crosley 

a Fal) Du Mont, Emerson, and Firestone tele- 

52> : —— oo | vision receivers and carries the trou- 

— ) bleshooting hints supplied by the manu- 

facturers on their particular sets. 

Get your 

“ticket” for a 

good pay job in 
All types of servicing hints are in- commercial 

cluded from removing and cleaning 

a safety glass to replacing transformers onysAoo radio or 

The material is presented in concise — television 

SLOW RELEASE form and specific recommendations are No lessons 

TELEPHONE TYPE made for all replacements required f 
to wail for 

Like previous volumes, this compact —— ee 

handbook is designed to be carried in » Geos DF aol fel 

Practically every type of relay imagina- the service kit or kept on the bench di we } 
ble is immediately yours at substan- j dow bookshelf. 
tially lower prices. Each relay is new, » '% New! tacks in helj 
individually inspected and uncondi- = LICENSE al erg ad ye he 2 
tionally guaranteed. Orders for one SS NE cues te MANUAL for of th dozens of bis 

relay are given the same special atten- the American Radio Relay League, RADIO valifve ' 

tion as quantity orders— 24 hour de- Hartford. Conn 768 pages including OPERATORS ' ‘Oo lost tine te 

livery is routine. catalogue section. Price $3.00. Thirty by ad for 

Send us your requirements in the oy os fee that this is the Thirty- ap a ar M A | { Ug ( R i 
following list of types for quotation or Second Edition of the amateurs’ “bi aoomaes Snes OPERATOR 
write for the new 1955 Relay Sales ble” is its own endorsement, Year afte pbs. -wowr-he ae fesse * A 

Catalog C-6 which gives specifications year this publication has provided questions ee oer aps 
and prices of hundreds of items in our comprehensive and authoritative in- | 4g complete understat 

stock of a million relays formation on all phases of amateur practical study t 

operating practices and equipment guide for getting , 

, The 1955 Edition contains revised your license as a 

>. (Ss vacuum tube tables and base dia commercial C 

<= grams. Two full pages listing 67 new operator in 

, | tube types have been added to the COMMERCIAL R. i 

miniature-tube section alone. Further RADIO OR 1 FCC ex 

bed additions include 26 crystal diodes, 19 TELEVISION wit traigt 

?. rectifiers, 17 transistors, and 32 othet STATIONS nig we , 

THERMAL types SHIP OR at Begs 
STEPPING UNIT , emAY “The chapters on v.hf., high-fre- MARINE RADIO , er per 

4 quency transmitters, etc. have been re- AIRLINERADIO = rom clectrica 
LARGE QUANTITIES OF THESE TYPES vised, increased in scope, and improved COMMUNICA. , : ; i re 

iM STOCK to reflect the most recent develop- TIONS, etc. hie 

Standard Telephone Differential and ments in these fields 
Relays : Polarized Relays In addition to the amateur fratet TRAIN NOW FOR RADIO-TV's 

— Mice” nity, this handbook is an excellent ref- MOST INTERESTING JOBS 

Midget Relays Antenna and erence work for home study, classroom e wh us 

Timers Coramic Getaye work, and as an all-around source - rote  y * ° . ! 
Aircraft Contactors a ~ Uy Control mee a ‘ . . . . cy EK MANI FOR RADIO OPERATOR 

OOK the leal ¢ ‘ P k ‘ 

7 — Relay Assemblies * ¢ portant step f preet 5 —y €” Rel Latching and Interlocking Whether to take the I ‘ 
areys Relays Ty) cat ( t 

one ee Mechanical Action “TELEVISION FOR RADIOMEN by " ‘ : 

jermetically Relays Edward M. Noll Published by The ‘ ALI 
Sealed Relays Ratchet and Stepping . . - ~~ Sie bigs - ‘ : ’ 

Voltage Regulators Relays Macmillan Company, New York. 770 | , ; - 

and Cutouts Time Delay Relays pages. Price $10.00, Revised Edition 

During the years since the author's 

NEW 1955 RELAY SALES original text appeared, things have 
been happening in the television field B Dept. RN-46, RINEHART & CO., INC 

CATALOG C-6 NOW READY at a Senteniaen rate! The service | § er ery are LICENSE 0 vat & 
technician is as aware of this growth § FOR RADIO OPERATOR f | 

SEND FOR YOUR COPY as the engineer in the laboratory and | rRe : h : ry A ' 

TODAY! is often staggered by the vast amount 4g | ' 

7 oll of information he is expected to have i / ' 

ay at his fingertips to cope with his every- 
ale day servicing jobs B Name ' 

] 4713 W. MADISON ST. This new edition has been brought i, ' 
. completely up to date. New chapters on y ; y | 

CHICAGO 44, ILLINOIS u.h.f., color television, and transistors § ,« TSIDE U.S. 4-—Price 95.00 sash, wun onder i 
have been added in line with the devel- Law ewwaenanaeanaeanana ae d 
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ANNUAL CLEAN. 
SWEEP SALE! 

COMMAND STEALS! 
‘oe sig te A 4 veal 

Pi uve deckives:¥e8 
me v4 Liste fui ONES. ees 

Kasil a Sie te 75 
tere =6fbend, ov? Te 

57.96 

Ail HANDIE- “TALKIE 

in 

Limited quantity! Excellent conditi- Oh nocted 
out end eporesi | Thien ie A_MATC iw Pain 
Ciraplete with ALL TUBE AND 00 
HOFFMAN SILVER CIRCLE 

4 from TV seta. Continuous tuning 

T 

he cui tisk Ss um str 

oa MPLETE LINE OF Tor 
eat. ier Posie ING AND THCHINICAL 

slyer Counters. 
£ 1h . 

““limvestigate 

from 

IND CHARLI 
BRAND NEW ae cle with ALL TUBES 
and DYNAMOTOR imited $12 

ntity, RACH see 
aa a) for ONLY 

We're putting thie in to gee. if you guys ere 
really attention um sotuaily. ive 
om ad tind On MORE on iene Corpse elee 

radio items JUNK! r 
"hse is “aU An To ‘he BRAND NEW 

one $3.50 
ra. tlumi- 

ent calibrated 

ely 

* For i 
or 20 MC Range Tuning Unit 

with mh and 

_ Fa 
push-button — ewite 

h to preee sale & 
without notice. 25° 

LL, orders. balance C.0.D 

ELECTRONICS 
2251 W. WASHINGTON BLVD. 
LOS ANGELES 18, CALIFORNIA 

Cor LAL a 

95 —_ FM *13° 
iN YOUR GAR 
PLUG IN TUNERS 

* 88 TO 108 Mc MUSIC 

* 110 TO 170 MC POLICE 

* 60-30 MC POLICE 

AM & SHORTWAVE MODELS FOR HOME USE 
— a _ 

12-WATT 
MOBILE PA 
AMPLIFIER 

CIVIL DEFENSE, POLICE, FIRE 
An extremely compect and durable 12 watt am- 
plifier for 6 and/or 12 volts, 2 inputs, one mike 
one phono. 2 output connections, 6 volt model 
tiet $89.96. 

WRITE FOR LITERATURE 

KUHN ELECTRONICS 
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opments in the field. The section on 
u.h.f., for instance, includes detailed 
data on antennas, converters, installa- 
tion, u.h.f. test equipment, and specific 

instructions for obtaining the strong- 

est possible u.h.f. signal. The transis- 
tor treatment deals with the function 

of the component, the major types of 

transistors, and typical transistor cir- 
cuitry. 

A “second book” is included covering 

color television, theory and practice. 

This second book follows the main sec- 
tion and is a complete entity, having 

its own page numbering and separate 

set of diagrams and explanatory mate- 

rial. 
Service technicians, students, and 

engineers will all find this book of spe- 
cial value. As a reference work and 
practical day-to-day handbook, this 
book would be hard to beat. 

» * - 

“RADIO RECEIVER SERVICING" by 
John T. Frye. Published by Howard 

W. Sams & Co., Inc., Indianapolis. 186 
pages. Price $2.50. Paper bound. 

Despite the reams of material on the 

subject of television, radio is far from 

its deathbed. Last year millions of ra- 
dio receivers were sold to the public 

indicating that there is still an active 

interest in AM and FM programming 

Most homes now boast two or more 

radio receivers and portables are part 

of the “standard equipment” of most 
teenagers. 

All of this means a healthy source 

of income for service technicians and 

those who overlook this pleasant 

means of making a livelihood are mak- 

ing a mistake, according to the author 

of this book. 
Readers will immediately recognize 

the author as the writer of “Mac's Ra- 
dio Service Shop” which appears 

monthly in this magazine. The same 
relaxed, unhurried style that has made 

this feature so popular with our read- 
ers characterizes Mr. Frye’s newest 

book. The book is progressive in that 

the author covers the most-often-en- 

countered troubles first and then ad- 
vances to the rarer and less familiar 
circuit faults, 

The text material is thoroughly 

practical and all the procedures de- 
scribed are those which the author has 

used during the quarter of a century 

in which he has been actively engaged 
in service work. The book contains 
none of that high-flown theoretical 

material that so often detracts from 

the value of handbooks for service 

technicians. The reader can use every 

bit of the material included in this 
little book to help him become a con- 
fident and skilled service technician. 

“INTRODUCTION TO UHF CIR- 
CUITS AND COMPONENTS” by Mil- 
ton S. Kiver. Published by D. Van 
Nostrand Company, Inc., New York. 

403 pages. Price $7.50. 

This is another of Mr. Kiver’s lucid 
expositions and covers all phases of 
u.h.f. circuitry of interest to techni- 
cians, amateurs, students, and engi- 

neers. 

CRYSTALS 
BRAND NEW! 

MADE TO ORDER! 
NO SURPLUS! 

CR-5 Type 
(FT-243 HOLDER) 

Made to U. S. Gov't. Specifications 
Aay Frequency 3500 KC to 8500 KC 

$1.25 EACH 
2 FOR $2.25 

3 FOR $3.25 
10 OR MORE 90c EACH 

Note: Payment in full with order, cash 

or money order. All shipments postpaid. 

POLYTECH DEVICES, INC. 
1182 E. GRAND STREET 
ELIZABETH, NEW JERSEY 

REE 
SAMPLE LESSON 

SEND NO MONEY! 
No Theory! No Math! Coler Included! 

NOW IT'S EASY TO TRAIN AT HOME TO BE 
A PROFESSIONAL TV-RADIO ReParmmase? 

Our Snot easy oc motes ‘ ur ' eliminates 
full ar " « . You learn by doing 

de of A, "elear tb tographs of sectual 

You ‘Get Protessiona! TV fav: pment n 
nde ationally advertised pro’ 

* nt Kits t you 

rfes- 
al TV KAD 0 e a ‘os the con use in 

your, own ' 
‘You Sign No 8. ads lon vi ime Payment Contrast 

ow Cost Pay As-You Semen ° 
unique practical Ui in TV Radio Re 

. o begin earning money 
white ve re leern: 

Send For Your 45 some.s LESSON and TY 
800 Teday' 

No one ad wl "cal! 

CHICAGO SCHOOL OF TY senvies 
431 S. Gearbern St hecago, 

AUTO RADIO PARTS 
FACTORY DISTRIBUTOR FOR 

FORD BENDIX — DELCO — COLONIAL 
Complete Stock, All Models and Years 

PECIALS — 
6x9 PM Speekers—$2.99 Ea 

Standard 6V Vibrators—$!.19 Ea 

LYTRON DISTRIBUTING CO. 
1338 W. NORTH AVE., BALTIMORE 17, MD. 

SELECT SURPLUS 
AMATEUR & INDUSTRIAL EQUIPMENT 

5 equipment. Transmitters 
5.3 Ge like new, w (tubes 5 * 333 5.3-7 MO like ne - tne 

70.1 MC like new, w /tub< 14065 
? / oo, Als w, wit be 14.95 

like new sbes & xtale 19.98 
une “ndceivin ABK-7. w ‘0. tube 18v dyne 

$5.95 
AlMcRarT RADIO RECEIVER ype CRU 52233 

w/two tuning unite & aibes $24.95 

REX RADIO SUPPLY * "0°" tw & uy 
88 Cortiandt St. New York 7, M. ¥. 

INSTRUCTOGRAPH COMPANY 
4711 SHERIDAN ROAD, CHICAGO 40, ILLINOIS 
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The author discusses u.hf. televi- / 

sion, microwave relay stations, u.h_f. \ TOP TUBE ONE YEAR 

receivers and transmitters, resnatron ,, QUALITY GUARANTEE 
and traveling-wave tubes, klystrons 

248 MORE THAN A MILLION tubes on hand! We list here only few of he v 
and magnetrons. In addition the text tyre Ovige tmazertamt televiston and radie types, Greer oll types You Reed, whetl the 4 | Type “— 

discusses transmission lines, wave sacar $4 Prices! an —£ hes ave L~ 4 ed tulle quasentecd fon one diuifetitivi oY 48 

ruides, u.h.f. antennas, and measure- , dividually boxed im our colorful cartons LI7P7GT .98 
s” " , . ~ wile . 1AX2 9 Type Price Type Price Type Price| Type Price | T Price 11723 . | 
ments with emphasis on practical ap- IBSGT . .69 5T4 1.28  6C4 41 6887 60 12AT6 Al | o14P8 95 | 807 139 
plications. ID6GT .77 SU4G 55 | 6CS 39 «46ST? 49 «12AT? 73 | 14K" 58 | 205) 95 

ast : “4 : a 1G4GT 49 5V4G 82 | 6CEG 57 674 $5 l2AU6 45 | 14N7 69 | 9001 1.48 
As was the case with the author’s iG6GT .54 Sy3GT 4.39/6C8G 85 6T7G (79 12AU7 58 i4Y4 69 | Soo2 Pos 

previous books, this work avoids, inso- ed & = ro = By te = yh ry +: - 9003 148 : d A : y 
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if such. enhancement and clarification yr = rt 4 * ps4 -* 7C5 se 12Q7GT 58 | 4! Al | Price will 
ye haem : . 707 45 12SA7GT 64 43 55 | Listing wi 
Is required ; ; 2A7 64 6AU6 AS | 654 49 7E5/1201 .59 | 128C7 69 | 4523 42| speak tor 

Mr. Kiver is still batting 1.000 per- = 2 cave ee “ ea7G r+ 7F8 95 | 128F5 Ao | 4 40 | themselve 
Be ; : . ‘ 54 7H7 59\128G7 = .75 | 47 49 | 211 2.21 cent with this book and those of our | 3A4 ‘44 6B8G ‘33 6SB7Y ‘89 (77 ‘5 128H7 «75 | SOAS ‘SS | 904TL 5.85 

readers who have been following his | oo m4 on -” eee? 79 77 59 128)7 59 | SOBS 49 | 301A 38 : pear nd P ; te. . tll A 60 6 ‘ AS 7R7 65 128K7  _ 62 | 50C5 49 | 603 2.90 artic les in this magazine will find this 3B7 39 6BCS 54 | 6SF7 59 787 85 125L7GT 57 | SOL6GT 61 | 615 3.90 
material on u.h.f. just as helpful and 3D6 39 6BD6 49 | 68G7GT «49 7V7 $1 | 12SN7GT 58 | 56 49 | 1619 35 
worthwhile = Biae salueer o rw? $5 1s9Q7GT .S8 | 59 ss 1628 = . ¢ 24 | . | 4 162 4 pois | 39sGT 48 cBHs = 48 | 65750 xxrM).70| 12739 “38 Scar 15/10 8 
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ARRL staff. Published by American "79 — “ feats y a s ” 55 tepoelt wit 
tadio Relay League, Hartford, Conn. 95 SEND FOR OUR FREE LISTING! » * rubiset as 
174 pages plus catalogue section. Price , EXPORT INQUIRIES INVITED te ay! netics. 
$1.50. Paper bound | | prox. $20.00 a werehouen, 

This is a compilation of material every. green CLECTRON T E WHOLESALERS. INC. Pea 
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the form of articles. Thirty authori- 

ties in the field of single-sideband OUR GREATEST 
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sion of this technique, the construction CONICAL ARRAY 
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Where the articles included in this S499 "Lor" 

compilation made their appearance 42°. Tames 

some time ago, the text material and Never. tmfore hes 

circuitry have been revised to bring ~ 2 hanes eit tine 
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Rate 50c per word. Minimum 10 words 

RADIO ENGINEERING 

COMYVLETE 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 

SCINTILLATION Crystals. Sodium lodide, Thal- 
lium activated hermetically sealed tested 1”*x1” 

$75, 1%"xl” $120, 1%”%x2” $250. Shelby Lostru 
ment, 1701 Magnolia, Long Beach, Calif 

TUBES—70° to 99% Discount Government, 

manufacturers, jobbers, etc. surplus. Guaranteed 

l yea Free catalog on request. Cadillac Trading, 

Dept. AD, 231-07 Linden Biwd., Jamaica 11, N. ¥ 

TV TRADE-In sets Phileo, R.C.A., Emerson 

rs. List available. 10 $17. 12” to 17 $20 
Washtek Service Co., Dept. R, 1501 Boston 

Bronx y 

ALUMINUM Tubing, Angle and Channel, Plain 

and Perforated Sheet. Willard Radcliff, Fostoria, 
Ohio 

FREE: Get our monthly electronic lists Dick 

Rose, Everett, Wash 

FOR Sale—Geiger counter Kits $38.50 Geiger 

Counter & Scintillator Diagrams $1.00. Free Cata 

log R. F. Chambers,’’ 13833 San Antonio Dr., 
Norwalk, Calif 

WALKIE-Talkie Bulld a real wireless two-way 

portable radiophone for less than $10.00 Plans 

0¢. Springfleld Enterprise Box 54-H4, Spring 
field Gardens 13, New York 

FIDELITY Unlimited—-Built By Service and Qual 
Authorized Distributors of the finest Hi 

ity Tuners—-Speakers—-Amplifiers— Turntables 

Full Line. Audio Consulation Service For 
Prepaid and Insured 

Equipment Visit our 
Via Airmail 

customer thro ou ! Ss Thanks 

Uniimited, 63-03 , Dept. KN 
Woodside 77, N. Y 

DIAGRAMS for repairing radios $1.00. Televi 
$2.00. Give make, model Diagram Service 
672-KN, Hartford 1, Conn 

antennas All types including UHI 
Accessorie Lowest price Wholesale 

Supply Co., Dept. H, Lunenburg, Maas 

TELEVISIONS, Working. $306 1 W4API, 1420 
South Randolpl, Artlingtor 

TV Sets $17.00. Tubes 29¢. Jo Rambier 

Pottstown, Pa 

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. 853, 36 Columbus Ave., 

New York 23, N. ¥ 

TAPE Recorders, Tapes, Accessories Unusual 
Values Dressner, tox 66K Peter Stuyvesant 

Station, N. Y. 9 

TUBES and equipment bought sold, and ex 
changed. For action and a fair deal write B. N 

Gensler, W2LNI, 136F Liberty, N. Y. 6, N. ¥ 

HI-FIDELITY Bargains —Band new, factory packed 
Collaro RC-54, Dual sapphires, 45 spindle-—$348.75 

(English) Hi-Fidelity Basic 7% IPS tape 
with three 4-pole mo push button 

and head-—-$49.85 y, ms Prepaid 

i Amplifiers, Speakers ba s, Turntables 
et All Low Priced, New, Prepaid-—Write Today 

Fidelity Unlimited, 63-03 39th Ave., Woodside 77 
N.Y 

RESISTORS, condenser micas electrolyte 

chokes, et yusands of latest pigtail types, 

new “a cut & formed. Eleven pounds for 

$9 60 . ‘ agan Sales, Box 1152, Roches 

MANUFACTURERS Surplus—Bulld your own 
Electronic Organ from these basic units: 60 note 

triple stacked shunt keying mechanisms octave 
wired isolating resistor to each palladium con 

tract. Three types available: Great 16’, 8’, 4°; 
Swell 8, 4°, 2%°; Single Manual 16’, 8’, 4’, in- 
cluding 12 pedal bass notes. $10.00 each. Tone 

generator sub-assemblies consisting of 21 400V 
and 600V. capacitors and 15 resistors. $.50 each 

Special linear movement swell controls in 60 steps, 

100K resistance $5.00 each. Radio & Television 

News, Box 545 

April, 1955 

" ror a INSTRUCTORS, well-versed in Radk and Tele 

WANTED vision. Send complete resume of education and 
experience to Educational Director, Electronics ly 

AN/APR-4, AN/APR-9, other “APR | , stitute, Ine 21 Henry Street, Detroit 1, Michigar 
rs d 1, ARC-3, ART-13, everyt! r- 

Deneribe Oe CORRESPONDENCE COURSES escribe ‘ ‘ gi g Asso 
ciates, 434 Patterson Rd., Dayton 9, Ohio USED correspondence Courses and Books sold and 

WANTED: Type R19/TRC-1 Receivers, Box 543, rented Money back guarantee Catalog free 
Radio & Television News. (Courses bought.) Lee Mountain, Pisgah, Ala 

WILL Buy All Art-13/type T-47A $225.00 
Art-13/type T-47 $150.00. BC-788C Altimeter Re MISCELLANEOUS 
ceiver, $150.00. R5/ARNT Radio Compass $160.00 

mplete $185.00 BC-348 Rec'’r Modified 
unmodified $50. ARC-1 Radio ALL makes speakers repaired. Amprite Speaker 

Service, 70 Vesey Bt New York City 7 
$46 00 he i2 Ree 
acon Subject to in 

s Finnegan, 49-57 Washington Ave RECORDISTS! Exchange talking and musical 
Little Ferry, New Jersey tapes internationally! Box 1404-4), Ban Fran 

REWARD! Large manufacturer has nat 
tronic jobber distribution. Wants new oduct TEST Equipment Repatred and Calibrated by Fac 
ideas. (Radlo-TV service aids, TV ' All make Superior, Simpson, Trip 
door, outdoor, UHF, VHF, combi ’ , ¢ r Our nineteenth year 
purchase or royalty for good iter f . ‘ beratory, 176 Norfolk Ave 
product resume. Personal contact later. Radio se, Boston 
Television News, Box 546 

WANTED--ART-13 transmitters, part and cor COLOR Television Standard TV using color 

ponents, DY-12 and DY-17 dynamotor cU-2 wheel, simple con t Details, Colordapter, $471 

etc. Also ARC-1 and ARN-7 material. Advise price Ramona, Palo J alif 

condition first letter. Florida Aireraft Radio & 
Marine, Inc P.O. Box 205, International Airport 

Branch, Miami 48, Florida 

WESTERN Electric-Type 728B-12% Speakers CORRECTION 
State Price. Thomas Schreine 666 Eas ca . . : 
Street Buffalo + Fu } a _— —_ Due to an oversight, the prices carried in 

the E. F. Johnson Company advertisement 

HELP WANTED on page | 38 of the March issue of Radio 
levi tt ' TELEVISION Jobs—Names and addresses of com and Television News were not labeled 

panies to contact. $1.00. Fitzgerald, Dept. A-14, complete kit prices only 
815 Countryside Drive Wheator Hills 

>. 

When you order by mail... 
please print your name and address clearly, be specific in your 

order, enclose proper amount, allow ample time for delivery. 

THE FINEST OUTPUT TRANSFORMERS 

Aerosound Ultha - Linear * 
TO-330 Transformer for high 

powered high fidelity circuits 

v *1 db 10 cps to 100 ke 

Over 50 watts clean at any fre- 
quency 20 cps to 20 ke 

v Makes the finest amplifier obtain- 
able using pp par KT66's or pp 
6550's 

v $39.75 net at leading distributors 
everywhere 

FOR LOWER POWER 

ULTRA-LINEAR CIRCUITS 
TO-300 for Ultra-Linear Williamson Cir 
cults $24.75 

Send for FREE 16 page booklet which fells why bo me ter Ultra-Linear operation of 
ACRO ULTRA-LINEAR is the best. Contains 7 < 
full pages of the finest high fidelity circuits 10.320 for Ultra-Linear operation of 
available. 6Yé tubes 18.75 

Prices slightly higher in the West 

ACRO PRODUCTS CO. 
369 SHURS LANE, PHILADELPHIA 28, PA. 



HI CURRENT 
POWER SUPPLIES GTO a > Variable 6-28VDC, Com 
pletely Built, Full Wave 
jelen ium Rectifier, TAB” 

Treneformer, Variac, Voit 
tee 

Terminals Pe 
T H A T 5 A B U y levy Bey Met, < ™ inet 

hid 
110 ? 330 vr. 2 a 
te order *One year 

Continucus win 

Meters 

. 45 
le 

2Ar 9 

t . 0-28 VC at 24Amp s 

hon mone io% isc” ti A 330 
MONTHLY BARGAINS 7. P Ae 4 

finn ewe wria “12 T2BV LOOACE? 100Amp (1% Ripple $660 

NEW! LOW PRICED Hi CURRENT 

ar 
—" Charger Mode! Cr $0 $11; 3/330 

Convert Your 6 V ‘‘Fast’’ Chor ¢ 
12¥ SOA A. Well As oy; 100A Use 
Detaile & Rectifier bag 3 

1A 2V Battery 7 $338 
ecT- “12 2A 6@12) Bau. rh’ Cher 7.98 

NOW POWER YOUR GOV'T SURPLUS 
Rec'rs & Tranemitters From the Se 

motor. F 

2v SOA i 
S28V 100A for ARTIS 

NEW RECTIFIER CHOKES 
1A oO.iny M/BS «neces 

and shove 
Following List Full Wave 

18/14 4/28 72/56 130/100 
Volts Volts Volts ts 

$1.35 $2.35 se 
2.00 2.75 s 
2.95 415 7 
3.50 7.35 14 
4.25 8.75 i7 
6.30 12.15 24 
7.90 15.75 2 

13.05 25.05 
16.05 31.95 
19.50 37.49 
23.75 47.75 
31.00 61.50 

RECTIFIER . TRANSFORMER COMBO 
Inputs v/@0 Cy 

ie Trene, 450K6 c 3 y - 
hes by Pog BASIC SUPPLIES € +5 Up to savpe'at 2° Aunps 

Big Bl 240 Consieting of Transformer & Full Wave ¢ . $ Up to 2BVDC at npe 
on Hridge Kectifier mfd & wired with no frill Pp to 28 VDC at nps® 

4 Veanetermor va 40/ Ready deliver Concte.4 BC eower — : 3 ; Up to 28VDC at npe® 
Up to 28 VDC at 100 As . 

Slovar Tat) /4i6 orien) HOOW WP Anat. 08 Stock Continunus haste 00098 708/.0038 Hye *fransformer has 115 & 236 ¥ Primary 
, ’ " 

NEW OIL CONDENSE 0-28 WYDC at SAmp NEW RECTIFIER XFMRS VARIABLE DC POWER SUPPLY 
1.9 MPD /2400WwVIK SAmp (1% Kipple 60 Cyc Full Wave Rectificattor 
1.5 MPD /s000WVI 0-28 VDC at i ZAmp 6000 Mid filter condens- 

1 25 MPD/ LOOOWVIK Soret Beets 5 er, fused. 6.39 or 12.69 
26 MFD/1000WVIK 4 De at 34Amp 12 « 2 amp. operates 
48 MPD LO0OWVIK 2 bon tne a sum 208 ” (2 e/Sa 0-2 at 50 Amp 50 Amp* Model 2D¢% 12.9 
0.25 ure epowvns 3 5SOAmp (10% Kippte a1¢ 100 Ar » oy 4B ex t e = 

age) ae 0-28 VDC at 100Amp $306 18 Volt only Amps rr Model ¢DCF $29.95 
ing 6 ¥. bn LOO Amp (1% Kipple oo *Dual Primacy” 115 & 240 Volt,” Mode! SOCF amg Ripple .$32.50 

OR MECHANICAL REJECTS «© 

(or ass't'd) Lots of 12; $1.50, Singly $1.79 

‘ 1.96 3 CRYSTAL 
> Le 4 01008 

98 6 
168 9 
* 36 1.0 . ‘ 7 2 

To Get This Deal, Mention 4RN5S ; — i 
i s i. 

y et K39 . 160.00 ne we +4 : 
ive s nas 75.05 | Sawa 1 2.04 s 
ius. 54/\2v3 290 xe a1 99 99 5 
iva 68 | 2%2 4.45) SAz4 32.5 3 
1K2A aaa . £8) S022 4 4 aa2 O21 17 2 
ae #6) 5420 786 4.34 

Beas 1.50 | SR4GY¥ | oes 26 } 
ae3s * 58 | suse ee sae |* np 2 

ey 7e7 74 | #12 3.8 3 
. 3% 258 | ova | 799 1.22 | wi 2.48 . 

7 1.19 | 8%4 | 797 7.04 |635 +t é » 6s.00| 8¥3 7V7 7.08 a 45.1 4 

ii 23 10v 5 a 2 
3.08 AS 5-20 B66A 12 

1A 9.00 | OA84 12A6 ae ova" - 
ies i an | 0487 | 42ac7 35.00 | 9024 ° 
ies . 2 7 o0| 4s 12AL5 10.13 ons 2 694 
ieaa 16s 5 i635 3.50 | 12AT7 10.99 . 1.94 ine 9.08 a2 $28 10.98 1.36 | soos H 2-98 #29 4.48) ins 2 5.50 i 1.96 ; 4 . 2.2" 
026 1.70/16 7 i 23330 1.58 | : e+ 14.49 
35a 8 rai 33.00 * ii? i i a.48 + re | 
B37A | 8.78 \ iP $39 » “6 2 : 75.49 33 tp + 9-38 
S38 . 99-89 | Pa8 2 se oe 2 i 76.95 ; 3:08 no 
4 oe | 196 6.40 a7 46 2 i $3 9 24.95 8.03 
Peri 8 rie 16 ov 7° 2.50 3 24 95 
Ty Paa 10 97 4 i6 o8 on s 4.97 
#6) 42.50 198 1.49 19 10.50 2.50 2 1.09 

26 . 68.00 5.08 99 3 491 
146.0 4 06 6 15.06 | 6amMe 2.50 i 88 | 
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BATTERY ELIMINATOR a 
A, PLATER, Aline caarre 
” 

HARGER, MOD 
MARING & Any 

I ox. Contains F.W. xtra sige Selenium 
Rectifier 5 ‘ plates, Hvy. duty Trans 

former mp eters, Switches, Cir- 
cult Breaker Capacitor, Vari Pwr 
Control Designed for com 

tinuous to 20 Am inter- 
mittent overload Housed in vy. duty 
Biack cr ckle finish Steel Cabinet 

nOoOoK wi Aest'ad 5 BPs. 100. ff 
ver roll; SOO ft Spee, $1.96; 6/910 

Ld came Adj., ~ Bulb & . Only, 
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PRINTED IN USA 
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Without Netic 
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150 field tests have proved to 

WARD jobbers: 

*® Good VHF picture at as far as 200 

aemiles on several channels 

* Excellent results at 100 miles 

* Good results in areas where no other 

antenna was able to bring in a picture 

* More compact—25%-75% less stack- 
ing distance 

Channel 2-13 response as much as 

40% better than any comparable an- 

tenna 

Unique superior snap-lock bracket 

Original WARD design all aluminum 

supptemented spring pressure bracket 

—eliminates possibility of intermit- 

tent contact 

TRY ONE—you'll find why the Invader 

is superseding all fringe and super- 

fringe antennas. 

WARD Model TVS 356 2 bay and stack- 

ing harness $39.95 list 

WARD Model TVS 357 4 bay stacking 

kit (feed harness only) $3.95 
. 

PEE UVADER COMQULRS 
sweeps all other fringe and super-fringe antennas before it 

“an original WARD design 

flat type Uni-plane 

Yagi for fringe 

area VHF and 

primary signal 

area UHF. 

Documental testimonials in our files 

WARD Products Corp., Cleveland 15, Ohio 



THERE IS 

NO 

SUBSTITUTE 

il FP Capacitors are Mallory. There are 

imitations, but no substitutes. Only Mallory 

FP Capacitors have these features... devel- 

oped by Mallory and accepted for years as 

the industry’s standard of performance by 

manufacturers and service men: 

® Cenuine fabricated plate anode 

@ 85° C. temperature rating 

® Long life on the shelf and in service 

® High ripple current capacity 

® Simple, speedy twist-prong mounting 

Don’t settle for anything less than the best. 

Always specify Mallory FP Capacitors by 

brand. ‘1 hey outperform all others... yet 

cost no more. 

BE SURE TO USE... —— 
Mallory Plascaps* plastic tubu- Pd Subminiature Silverlytic® Capacitors 

ss ’ lar replacements with permanently Z only long and in diameter 

ecured leads won t short out or ideal for transistor and other minia 

Ps , open prematurely od ture low-vollage circuits 

A 

__P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA 
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