
HOW TO TEST YOUR FM TUNER 

RÄD1O 
CirV s 

World's. leading : : rtronT. 

TELEMETRY 

IN FUGHI- TESTING 

SINGLE- SIDEBAND 

9E"EIWING ADAPTER 

NOVEMBER 
1957 

35 CENTS 

+Irt p 
181 

TELEPHONE 
OPERATED 

SWITCH 

WHY LOW- EFFICIENCY 

"PFAKEP SYSTEMS? 

TV REMOTE CONTROLS 

TrF TECHNICIAN 

IYTERFi:RENCE- FRE 

AM RECEPTION 

ERVICE TECHNIQUES FOR 

STANDARD COIL TUNERS 

:OAX LINE R. F. MONITOR 

HEART RECORDING 
(See Page 65! 
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RAYTHEON RECEIVING 

TUBE DISTRIBUTORS 

RA EON BON ' ED 

DEALER PROGRAM 

at no added cost 

GROUP LIFE INSURANCE 
for, Raytheon Bonded Electronic Technicians 

who by preference use Raytheon Receiving Tubes 

fAdministered and Underwritten by New England Mutual Life Insurance Co. 

Now, Registered Bonded Dealers can gain personal 
security for themselves and their families - auto- 
matically increase their life insurance coverage, 
through their regular purchases of Raytheon Receiv- 
ing Tubes. The amount of coverage is determined by 
the quantity of Receiving Tubes the dealer buys. 

The New England Mutual Life Insurance Com- 
pany has created a Group Life Insurance Plan for 
Raytheon Bonded Electronic Technicians -a plan 
offered exclusively by Raytheon Distributors who 
sponsor the Bonded Dealer Program. Any such Dis- 
tributor who meets the necessary requirements for 

0111 .- 
* \,0 IC 
ó (t 

AND SIGNt 

setting up a Group Life Insurance Plan for Bonded 
Dealers may give them this valuable protection with- 
out the necessity of a physical examination. Check 
with your Raytheon Sponsoring Distributor and see 
if he has it available to you. 

If you're not at present a Raytheon Bonded 
Dealer, better see your Sponsoring Distributor as to 
whether you can qualify. You'll find being a Raytheon 
Bonded Dealer a real asset to you. You'll find using 
Raytheon quality receiving tubes is a big help, too. 
*Only Registered Raytheon Bonded Dealers who own their busi- 
nesses and have the necessary shop facilities and equipment to qual- 
ify for Bonding, are eligible for Group Insurance under this plan. 

RAYTHEON MANUFACTURING COMPANY 
Receiving and Cathode Ray Tube Operations 

NEWTON 58, MASS. CHICAGO, ILL. ATLANTA 6, GA. LOS ANGELES 7, CALIF. 
55 ChapeF Street 9501 Grand Ave. (Franklin Park) 11502onolite Rd. N.E. 2419 So. Grand Ave. 

Raytheon makes t Receiving and Picture Tubes, Reliable Subminiature and Miniature Tubes, 
all these S Semiconductor Diodes and Transistors, Nucleonic Tubes, Microwave Tubes. 

RAYTHEON 

Ftr,(/,e 
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LET DEVRY TECH PREPARE YOU IN 
SPARE TIME AT HOME AS AN 

AN INDEX 
to a 

BETTER JOB, 
A BRIGHTER 

FUTURE 

Electronics 

ELECTRONICS 
TECHNICIAN Guided 

Missiles 

Television 

NO PREVIOUS' TECHNICAL EXPERIENCE 

OR ADVANCED EDUCATION NEEDED! 

Micro-Waves 

Laborers and bookkeepers, store cleks, shop men, farm- 
ers, salesmen - men of nearly every calling - have taken the 
DeVry Tech program and today have good jobs or service 
shops of heir own in Electronics. You don't have to quit your 
present job. If you are 17 to 55, see how you may get your- 
self ready for a future in the fast -growing Electronics field. 

Whe-her you prepare at home or it our well- equipped 
Chicago or Toronto Laboratories, you get sound, basic training 
in both principles and practice. At home, you use educational 
movies. You build actual circuits and test equipment. You read 
simple directions, follow clear illustrations. When you finish, 
you are prepared to step into a good job in an excitingly 
different field. You may even start a service shop of your own 
Mail coupon for free facts today. 

Live -Wire Employment Service 
i,. Puts you in touch with job 

opportunities -or helps you 
toward a better position in 
the plant where you are 
now employed. 

IWe'll also give you a free copy of an 
interesting booklet, "Electronics and YOU." 

"One of North America's Foremost Electronics Trainino 

A SAMPLE LESSON 
See for yourself how DeVry Tech trains 
you for real opportunities in Electronics. E 

Draft Age? 
We haie valuable information 
for every man of draft age; so 
if you are st.biect to military 
service be sure to 
check the coupon. 

Communications 

Radio 

Industrial 
Electronics 

Computers 

Automation 
Electronics 

Remote Control 
Systems 

Broadcasting 

Ofil 

Centers 

Accredited Member 
cf Nohonol 

Nome Study Council 
I 

I 

I 

DEVRY TECHNICAL INSTITUTE 
CHICAGO 41, ILLINOIS 

FORMERLY 

DEFOREST'S TRAINING, INC. 

November, 1957 

rYour Own 
Service Shop 

MAIL TODAY FOR FREE FACTS 

DeVry Technical Institute 
4141 Belmont Ave., Chicago 41, III., Dept. RN -11 -N 

Please give me a FREE Sample Lesson and your booklet, 
"Electronics and YOU." 

NAME 

STREET 

Please Pnnl 
AGE 

APT 

CITY ZONE _ STATE 

fl Check here if subject to military training. 

109C DeVry Tech's Canadian Train ng Coter is located at 
626 Roselawn Avenue, Toronlc 14, Ontario 

5 
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/VOW 
UNIVERSITY 
FOLDED-HORN ENCLOSURE 

KwiKits 

MODE_ KEra -12 

Because...in performance, 
mechanical design, construction and 

ease of assembly, these mew Awittits 

are unquestionably the ve.V fanes` 

enclosure kits --at any price! 

KEN-12 
For lr speakers & sys-ans 

15' /r "D x 211'yí x 291/211 

$44.15 

For 12" /I5'spellers &systmas $59.50 

KEN -15 !Val/ rrH x35141H usee..ET 

Adapter lot mmrlmg 12" speakers in Kill-15 51.50 User Nel 

00M- BALANCED PERFORMANCE 

KwiKit acoustic design and tilted baffle com- 
bine direct speaker radiation and rompen 
sated rear horn loading in way that blends 
bass, middle and treble ranges perfectly ... 
for uniform response throughout the listening 
areas of a room. 

HEAVIER CONSTRUCTION 

Heavy %' first grade, fully cured lum- 
ber for top, bottom, sides and back... 
not flimsy %- wood commonly used in 
"kits." Bigger, sturdier - as much as 
.30% heavier than others in the same 
price class. Eliminates spurious reso- 
nances so detrimental to achieving 
richer, cleaner bass reproduction. 

RECISION MECHANICAL DESIGN 

Exterior and interior 
elements, even the 
cleats, fit snugly with. 
in close tolerance "rab- 
beted" grooves. Cluing 
and screwing of each 
piece results in reliab. 
ly sir.tight, permanent 
joints. No nails used. 
No pencil markings 
necessary. Mitering and 
plenty of glue blocks 
and bracing for truly 
rigid construction. 

PLACE ANYWHERE IN ROOM 

Underside view shows how 
advanced design, self -con 
wined folded horn extends 
to the front of the cabinet, 
projecting low frequencies 
out into the room ... not 
back into a corner, 
splashed against the walls. 
Small slot in base 

s 

resis- 
tively controlled vent 
which equalises woofer dia. 
phragm excursions in corn. 
premion chamber. KwiKits 

are therefore independent of room furnishings, 
shape or placement and can be used against a 
flat wall, in a corner ... even up in the air! 

FOOLPROOF ASSEMBLY 

All pieces are pre .cut and pre. drilled... 
engineered to go together quickly. All 
you need is screwdriver! Baffle board 
is pre-cut ... blank plugs and adapters 
supplied for easy installation of addition. 
al components as your system expands. 

Your KwiKit include. all required hardware. 
plastic wood. glue sandpaper, Tam u 
Winn, 

es insin 

ay.ts.folt w instructions and... 
vial at i given to packaging of KwiKits 
to insure sale. intact drU.ery to your door. 

PROFESSIONAL RESULTS 

' / I 

a--T 1 i 
There's no end o decorative treatment you 
can give your KwiKit enclosure. Genuine 
Korina veneer 's same as used in fine 
furniture, and p ovidea a beautiful finish. 
Decorative front mouldings have been re- 
signed to compl ment and enhance your 
present decor. Exquisite, textured grille 
fabric is equal) at home in settings of 
any period and is acoustically correct 
to prevent high frequency attenuation. 

KWIKITS...THE PERFECT COMPLEMENT FOR P.S.E.* 

` J IP- 
r-=.1 (- " c 

A -Hole cut out for BF -206. 

B -Blank plug supplied 
when tweeter isn't esed. 
C- Adapter supplied cut out 
for HATS. 
0 -Blank plug applied. 
E- Adapter supplied cut out 
for 4409. 
F- Adapter supplied cut out 
for H -600 horn. 
0 -Takes 312. 0X0 -123, 
Diffusicone -12, UXC -122, 
Diffarials. 6200, 6201 wide- 
range speakers and C -12W 
woofer. 

MODEL KEN -12 
takes any 12" wide -range or woofer cone 

speaker and ary tweeter or midrange speakers. 

° University's Progressive Speaker Expansion Plan 

REMEMBER... if you like to build your own 

and save money foo, the KwiKit is made fo 

order for you... SEE YOUR DEALER TODAY! 

6 

e p ( o `r-; 1 

B 'Xie. 

A -Hole cut out for HF -206. 
B -Blank plug supplied 
when tweeter isn't used. 
C- Adapter supplied cut out 
for MT-5. 
0 -Blank plug supplied. 
(-Adapter supplied cut out 
for C-8W or Ddfusicone -8. 

F- Adapter supplied cut out 
for 4-409. 

B- Adapter supplied eut out 
for 11-600 horn. 
14-Takes 315 -C. 6303, 
Diffusicone -15 Diffarials, 
and C-15W, C-63W woofers: 

a 

r r 
\ 

a 
A and B -Blank plugs' 
supplied. 
C -Takes 312. DC-123. 
Diffusicone-12, UXC -122 
Diffarials, 6200. 6crol wide 
range speakers and 
C-I2W woofer. 

A 

sV I rr ÿ- 
°-l.// 

MODEL KEN -15 
takes any 15" wide-range or woofer cone 

speaker and any tweeter or mid-range speakers. 

MODEL KEN -15 
takes any 12" wide -range or woofer cone speaker 

when 12° adapter board (optional) is used. 

UNIVERSITY LOUDSPEAKERS, INC. 50 SOUTH KENSICO AVENUE, WHITE PLAINS, N 

LISTEN a ioas2: sounds 6e .. 
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MitEmoiceDms... 
brings you extra picture tube business and extra 

dol ars Is a 
., 

a hard -selling, nation -wide advertising campaign. 

See your PHILCO DISTRIBUTOR. Cash in on this sales- making opportunity. 

MARICYr .:.ü, 459 F.N ERICA 1958 

IPlii ii,C0 
Star Bright 2% 

ALUMINIZED 
PICTURE TUBES 

Fhilcc picture tcbes give the s:uarpest. 
brightest picture on any make 3r mode: 
television r^ceiver. Your old set wiL 
seem like new with a Philco Star 3righr 
20/20 picture tube. 

ALL N 
TH A 

n.:nhÍ Q11 SEE 
r sn a Çtac 

-V M. St.arF 

f""" HER2 

YaV0. 

DOUBLE SELLING ADVANTAGES 
Only replacement picture tube for any set 
doubly protected by written bond and warranty. 

NATIONWIDE CAMPAIGN IN 

TV GUIDE AND LOCAL NEWSFA'ERS 
TO RUN OVER YOUR NAME AID 

BRING CUSTOMERS INTO YOUR STORE 

To back you up this Fail Selling Season Philco 
is ranning a tremendous advertising campaign 
in the magazine read by over 5,000,000 tele- 
viewing enthusiasts ... TV Guide. In addition, 
in local newspapers the story of Philco superi- 
ority is being told to millions of additional 
prospects all over America. 

See your PHILCO DISTRIBUTOR. CASH IN ON THIS SALES- MAKING OPPORTUNITY 

PHILÇ-O. 
..cers 7.ies 

WORLD'S LARGEST DISTRIBUTOR OF 

Service Paris Accesscries Universal Components Power 
Packed Batteries Long Life Tubes hieav;r Duty Rotors 
Star Bright 20/20 Picure Tubes Long Distance Antenna: 

PHILCO ACCESSORY DIVISION 
"A" STREET AND ALLEGHENY AVENUE 
PHILADELPHIA 34, PENNSYLVAN'A 

Please send me further informatics.' on Psilcis Stcr 
Bright 20/20 Al,mináed Picture Tubes. 

Name 

Address 

City Zen. State__ 
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skilled hands 

reach for... 

Skilled mechanics .. 
thousands of them every 
year ... reach for and buy 

Channellock pliers. Why? 

Ask them. They'll tell you 

they like the positive grip- 
ping power ... the rugged 
strength . . . the precision 
balance ... the all 'round 
handy "feel "of these quality 
pliers. And ycu will too! 

CHAMPION DeARMENT TOOL COMPANY 

MEADVILLE. PENNSYLVANIA 

ASK YOUR TOOL SUPPLIER 

FOR C,244vE 
CHANNELLOCK PLIERS 

8 

"PAY -AS- YOU -SEE" TELEVISION 

PERIODICALLY over the past ten 
years, the subject of "pay -see" TV 

has made the headlines. On September 
18th, the FCC requested present or 
proposed TV station owners to file 
formal requests for permission to con- 
duct trial subscription TV on a limited 
basis for a period of three years but 
stressed that such applications won't 
be acted upon prior to March 1st of 
next year. 

Whether or not the final decision 
will be in favor of one of the proposed 
methods is problematical. At the mo- 
ment, most of the Commissioners are in 
favor of such experiments while other 
FCC members are questioning the 
validity of any results that might be 
obtained. This latter group feels that 
tests made in localized areas might not 
be indicative of national acceptance at 
a later date. 

To test the validity of any of the 
systems and to determine public ac- 
ceptance or non -acceptance would in- 
volve experiments in a majority of the 
key areas throughout the country. The 
cost of such a series of tests more or 
less precludes such an experiment. 

Although the FCC gave its blessing to 
such experiments, before actual li- 
censes could be issued the Commission 
would have to resolve its present im- 
passe with Congress -no small matter 
as things stand now. Congress has 
indicated that, as far as it is con- 
cerned, "pay -as- you -see" television is 
doomed. Most congressmen have indi- 
cated that they would vote against any 
legislation granting free use of the air- 
waves to profit- making corporations 
whose revenue derives from the "sale" 
of the public's air to the public. 

As in the past, there is still a con- 
troversy as to whether the FCC has 
complete jurisdiction over such de- 
cisions or whether Congress has the 
final word. With both sides claiming 
this right, the matter may soon face a 
showdown. Irrespective of which argu- 
ment prevails, "pay -as- you -see" tele- 
vision involving the transmission of 
signals through the air seems to have a 
hard road ahead of it. 

There is, however, an alternative 
method of transmission -one not sub- 
ject to control by either the FCC or 
Congress at the present time -that 
offers some possibilities of success. 
This is closed- circuit (wired) TV. This 
is "pay -as- you -see" television in a dif- 
ferent form and at the present time is 
undergoing tests in Bartlesville, Okla- 
homa under the aegis of Video Inde- 
pendent Theaters, Inc. and dubbed 
"Telemovie System." Installed by Jer- 

rold Electronics Corporation of Phila- 
delphia as the first of its "Cable 
Theatres," the new set -up is a closed - 
circuit coaxial system whereby resi- 
dents of the Oklahoma oil center can 
receive first -run movies in their own 
living rooms. The initial offering was 
the recently released Warner Brothers' 
"Pajama Game." 

Subscribers pay a flat monthly fee 
of $9.50 and approximately 500 of the 
estimated 8000 television homes in 
Bartlesville have signed up for the first 
month's service. The operators esti- 
mate that at least a fourth of the TV 
homes, or 2000 subscribers, will be 
required before the system pays off. 

Another planned installation which 
has made many headlines is in connec- 
tion with the N. Y. Giant baseball club 
moving to San Francisco. A part of 
the agreement was that San Francisco 
will be wired for "pay -as- you -see" TV. 
Permission has already been granted 
by the local council for such an instal- 
lation. Whether or not San Francisco 
will eventually have "pay -as- you -see" 
TV is hard to say at the moment. 
Many involved in the final decision feel 
that the cost of installation far ex- 
ceeds the potential revenue that would 
make it a profitable enterprise. 

All -in -all, wired TV seems to have 
some potential of success. With the 
exception of local regulations there are 
no Federal restrictions or controls that 
would cause bottlenecks or confusion 
at the present time. This is only a 
temporary situation. It is hard to be- 
lieve that the FCC or Congress will 
continue to give it a free hand once 
it gets rolling. As long as it is a public 
service and comes under the heading 
of communications, transmissions, etc., 
the FCC claims it has the legal author- 
ity to put restricting rulings on all 
phases of the operation of any of these 
systems. If there is any doubt that the 
FCC does not have this control, rest 
assured Congress will give it to them. 

Whether or not "pay -as- you -see" TV 
will benefit the public as a whole re- 
mains to be seen. If it means that 
movies, plays, major sporting events, 
etc. that would not otherwise be avail- 
able to televiewers could be screened 
in the home, such systems would have 
a good chance of succeeding. If, how- 
ever, such a service would result in 
the withdrawal of the better free TV 
programs from the air and their trans- 
ferral to the closed- circuit lines, then 
the "fat would be in the fire." Another 
point -will the public pay $9.50 a 
month? It will be an interesting ex- 
periment to watch! . . . . W. S. 

RADIO & TV NEWS 
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ALLIED'S Nosy CATALOG 

lue -parked 

S 404 
the only COMPLETE catalog 

for everything in electronics 

Get ALLIED'S 1958 Catalog -it's 
complete, up -to -date -404 pages 
packed with the world's largest selec- 
tion of quality electronic equipment 
at lowest, money -saving prices. Get 
every buying advantage at ALLIED: 
fastest shipment, expert personal 
help, lowest prices, guaranteed 
satisfaction... 

WORLD'S LARGEST STOC 

EASY -PAY 
TERMS: 

Only 10% down, 
up to 18 months 

to pay. Available 
on orders over $45. 

Fast handling - 
no red tope. 

featuring: 

Latest Hi -Fi Systems and 
Components 

Money -Saving, Build -Your- 
Own KNIGHT -KITS 

Recorders and Supplies 

Public Address Systems and 
Accessories 

TV Tubes, Antennas and 
Accessories 

Amateur Receivers, 
Transmitters, Station Gear 

Test & Lab Instruments 

Specialized Industrial 
Electronic Equipment 

Huge Listings of Parts, Tubes, 
Transistors, Tools, Books 

ALLIED'S money- saving knight -kits: 
Finest electronic equipment in money- saving kit form. 
Over 50 quality kits available -Hi -Fi amplifier, tuner 
and speaker kits, Hobby kits, Test Instruments, Ham 
kits (see our KNIGHT -KIT values elsewhere in this pub- 
lication). ALLIED KNIGHT -KITS are easiest to build and 
they SAVE YOU MORE. 

EVERYTHING IN HI -FI 
World's largest selection of quality Hi -Fi com- 
ponents and complete music systems -available for 
immediate shipment from stock. Save on exclusive 
ALLIED- Recommended complete systems. Own the 
best in Hi -Fi for less! 

11111 Quiz. 37tit 

ALLIED RADIO 
World's Largest Electronic Supply House 

November, 1957 

send for the leading 
electronic supply guide 

ALLIED RADIO CORP., Dept.1 -L7 

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

Send FREE 404 -Page 1958 ALLIED Catalog 

Name 

Address 

LCity 
Zone State 

I 
I 
I 
I 

I 

1 

tJ 
9 
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Sylvania 
TV Damper 

Tubes 

... New design plus 

New heater cathode design helps 
Sylvania damper types pass this dynamic 
arc test with flying colors. Dynamic tests 

such as this have now been instituted by 
Sylvania on all important types in every 

critical TV function. It's Svlvania's way 
of helping you overcome problems which 

often make the difference between profit 
and loss and o happy or unhappy 
customer. 

10 RADIO & TV NEWS 
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new dynamic tests 
produce high E.L.A.* 

Sylvania damper tubes scored an 'Earned 
Life Average of 99.54% in a recent test of 
types in the 6AX4GT family. This means 
greater service reliability for you with an 
absolute minimum of trouble resulting from 
arcing, heater -cathode shorts and heater 
burnouts. It's the result of a new heater - 
cathode design introduced by Sylvania to 
meet your service needs. 

Earned Life Average is an established 
method for evaluating tube life performance; 
for the service industry it serves as an index 
of protection against call- backs. These tests 

were performed in TV sets which simulated 
field service conditions where high line volt- 
ages are encountered. 

109 Sylvania damper tubes performed for 
a total of 132,890 hours out of a possible 
133,500 hours for an Earned Life Average 
of 99.54%. 

To Sylvania this is satisfying evidence 
that the service industry has been provided 
with extra protection against the most com- 
mon damper tube troubles. We think you'll 
agree too, that in the long run you'll profit 
more with Sylvania. 

-` SYLVANIA 
SYLVANIA ELECTRIC PRODUCTS INC. 
1740 Broadway, New York 19, N. Y. 

In Canada: Sylvania Electric (Canada) Ltd. 
University Tower Bldg., Montreal 

LIGHTING RADIO ELECTRONICS TELEVISION METALS & CHEMICALS 
November, 1957 11 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


portable ... or permarrerll 

BOGEN 
SII FLEX -PAW 

a ` MAKES EVERY PA JOB AN EASY ONE 

FASS 

pre- engineered to serve 90% of your sound installations 
BOGEN'S FLEX -PAK LINE has the flexibility you need to meet 
virtually every PA installation problem. Flex -Pak units are 
light, compact, portable, and can be used separately or grouped - 

together. The amplifiers are available in every popular price 
range and power output ... 13 models in all. That's why, with 
Flex -Pak, you can tailor the sound system to fit the job, with 
none of the fuss and bother of custom installations. . 

And remember -you can look to Bogen for all your sound 
equipment needs ... speakers, microphones, turntables, tuners, 
and accessories. See your Bogen distributor today. 

Deluxe LX30 30 -Watt Amplifier 
4 Microphone Inputs (panel switch con- 
verts one microphone channel for phono 
or tuner); Built -In Remote Gain -Control 
Circuit; Exclusive Anti -Feedback Control: 
Speech Filters; Separate Bass and Treble 
Tone Controls. 
H. 5:!Ñ -. W. 16W. D. 13 ". Wgt.: 25 lbs. 

Superb L330 30 -Watt Amplifier 
3 Microphone Inputs (panel switch con- 
verts one microphone channel for phono 
or tuner); Speech Filters; Separate Bass 
and Treble Tone Controls. 
H. M;i ", W. 1414 ". D. 13 ". Wgt.: 24 lbs. 

EASY SERVICE... EASY INSTALLATION 

;t jIi e î . 

Loosen 4 thumbscrews Folds back when not 4 thumbscrew.. attach Easily erased write - 
and the lid's oft for in use in easy- sliding accessory record player in's on gain controls 
fast. easy servicing. wall -mount bracket. mount. ' mark level settings. 

Bogen 
A Da i.in.., n, ...«. (nrlxratJnn 

EVÈRYTHING 
N SOUND 

Ir 
David Bogen Company, Paramus, N. J., Dept. S-12 
Gentlemen: Please send me descriptive catalog on your BOGEN FLEX -PAK 
Public Address Equipment and 24 -page, illustrated brochure, "What You 
Should Know About Sound Systems." 

NAME 

1 

I 

I 

MAIL COUPON TODAY 
FIRM 

I Check one Q dealer Q distributor Q sound specialist 

CITY ZONE STATE 

MANUFACTURERS OF HIGH -FIDELITY COMPCNENTS 

12 

PUBLIC ADDRESS EQUIPMENT AND INTERCOMMUNICATION SYSTEMS 

RADIO & TV NEWS 
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Electronics 
Boom seen 

ce d For Television 
rleehni ians To Rise 

Industry Warned 
About Shortage 

Of Trained Men 
Sylvania Head Expects 

Huge ElectrOniC 
Gains 

RCA HEAD PREDICTS SALES 

BOOM :OR COLOR TV SETS 

Get 

VETERANS - - NON -VETERANS 

nto The Field That's Making Headlines 
All over the nation the Television- Radio -Electronics íñustry is making News - 

ews that means opportunity for YOU. You can cash in on the headlines. 

IFWILL TRAIN YOU AT HOME FOR A TOP -PAY JOB IN TELEVISION 

tv ev...., s...r w e.... s rwa.-. 

will prepare you for a spot in America's astest- growing industry. You can 
oecome a trained technician in ycur spare time without giving up you- present 
job or social life. No experience needed. 

LEARN BY DOING ...ane. -a., 

As part of your training i give you the equipment you 
need to set up your own home laboratory and prepare 

far a top -Foy job or set up your own business. Ycu build and keep a 

TELEVISION REC IVEF designed and engineered to take any s ze 
pictire tube up to 21 -inch. (10 -inch tube furnished. Slight extra cost tor 
larger sizes.) ... also a Super -Het Radio Receiver, AF -2F Signal Generator, 
Combina-ion Volt meter- Ammeter -Ohmmeter, C -W Telephone Transmitter, 
Fubic Address System, AC -DC Power Supply. Everythirg supplied, including 
chi tubes. 

STUDY NEWEST DEVELOPMENTS 

My training corers all the latest developments in the foot- growing Television- 

Pod o- Electronics ndistry. You learn about FM - RADAR - COI DR TV - 
TRANSISTORS - PRINTED CIRCUITS, etc. 

CHOC SE FROM FOUR COMPLETE COL RSES 
r.. -cri oil phoscs of Rod o, FM ord TV 

I. Rodic, FM and i vi ,cn Technician Course -no previous expe-iew.e flac 
2. FM -TV Te:hnician Cour. rrr rvious training or experience it rodic regt 
3. TI Studio Technician Course- advanced course For traired men. 

e -Indu 

Sylvonie Now Sport:oring PTTA's Color TV Technicion Cour 
Ore the natio,' largest a actronics nsanufa:tsrers 

keten Syleania Electric Product:. Inc. 
n 

its centinuir 
:ion to cooperate with isdeperdent service dealers Is re 
eoresorinq the RTTA Colo, television Techni:ian Coen,. 

The Color Trievisisn Technician Course is bing nee era. 
axle to 

- _uthorised Sylvania Dealen tFrovghcut the 43 :totes w 
isterssted in eapading their knowledge and eo.erience 

I'll se .:d you my sew 40 -ooç bad, 
w to Mok Money in Tsleris 
io- Electronics," a Free senple 

EXTRA TRAINING IN NEW YORK CITY AT NO EXTRA COST! 

AA* you finish your home study training in Course I or : 

you con have two weeks, SC hours, of intensive Lob work or 
modern electronic equipmen at our associate resident school. 
Mere* School of Radio de Television. THIS EXTRA TRAINING 
IS YOURS AT NO EXTRA COST WHATSOEVER! 

FCC COACHING COURSE 
Impertat for BETTER -PAY JOBS requiring FCC License! Yoe' 
get this training AT NO EKTRA COST! Top TV jobs po te 

s. F 

VETERANS 
My School tul y apposed 
to train Vete'ans unter 
new Korean G. . Bill. Don't 
lose your school beselits 
by wai'ing too long. Write 
discharge date on cospon. 

Radio -Television Training Association 
52 EAST 19th STREET NEW YORK 3, N. Y. 

York Approved for Veeron !raining 

November, 1957 

MI 
=NM M- - =MIMT 

Mr. Leona d C. tunr, President 
RTTA 
Dept. RT11 D. i2 East 19th Street. New York 3, M.Y. 

Dear Mr. Lone: Send ne you- NEW FREE BOOK, FREE , 
SAMPLE LESSCN. and FREE aids the' will slow ne 
hos. I co. make TOP MONEY IN TELEVISION. order- 
stord I ern unter no obligat on. 

(PLEASE PRINZ PLAINLY) 

Age I 
I 

tnonolontmmlonn mow i! 

1 
, 

None 

Adc ress 

City 

FT Color TV Te ;h. Coune 
Radio -rM -T\ 
-eehnisian Cune 
FM -T% Teehaie en 
Count 

to TV Stsdio 
-eehni:ian C.une 

ton 

VETERANS! 
.Nrite discharge data 

NO OBLIGATION! 
13 
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LUME CAN BE GREATER! 
switched to Channel Master and featured the 
famous T -W antenna. In fact, far more T -W 
antennas are bought than any other fringe area 
antenna. There must be good reasons for this. 
Below are listed but a few of them. 

wr. a " "ritr tt- i(ÍZhe.L£reIii 

YOUR INSTALLATION VO 
If you're not a Channel Master Dealer you are 

1a'F probably not getting your share of the really 
profitable antenna installation business. Hundreds 

r of dealers have doubled and even tripled their 
antenna sales in less than one year when they 

1.tn:i:::i:tit_.ir::fs.t tär_.:Ky.:r'r.f:f_ ; í:':%,:a:::tw!T 

How much installation 

business are you 

losing every week? 

...because you don't feature the 

CHANNEL MASTER eU 
Put these extra selling advantages to work for you! 

Superior PERFORMANCE! Outperforms any all- channel 
antenna ever made! Revolutionary "Traveling Wave" design delivers highest 
front -to -back ratios (better than 10:1) - - top gain over the entire VHF range. 

Stronger CONSTRUCTION ! Super- strong in every detail 
of construction: Twin -Boom- the only antenna with 2 full length 
crossarms; 2 Super -Nests - the most powerful grip that ever held an antenna to 
the mast; Line -Lok - absorbs all transmission line tension; 7/16" dia. elements. 

Bigger NATIONAL ADVERTISING! More than 75,000,000 
advertising messages in America's leading national magazines. Now saturation 
coverage with big -space ads blanketing 173 prime outdoor antenna markets. 

LIVE LEADS galore! Tens of thousands have already 
responded to Channel Master's Free "Antenna Check -Up Kit" offer - 
repeated in new national ads. Based on experience, 50% - and more 
- of these leads are converted into actual sales. 

Local CO.OP ADVERTISING ! The most liberal 
advertising allowance in the industry - so you can run your own 
local promotions. Channel Master dealers have the widest array of mats, 
radio and TV spots, and display materials. 

Promoting ANTENNA REPLACEMENTS! 
Channel Master's national advertising hammers home the theme of 
antenna obsolescence - opening new markets for you! 

moth:: n: 
354-1 

Including: raiment T -W 

Combination 4 ft. n I' /," 
illuminism mast and UninrssI 
Trip' Nonni 3 Mounting 

Nails with Neoprene sealing 

washers SO' 80 mil .ire 
d - 3ye" Standouts 

I Standout Strap. 

'7-element 
model io. 350 

5- element 
model no. 351 

3- element 
model no. 352 

Call your Channel Master distributor now! 
a, en WweComo. 

NEW "INSTALL -IT- YOURSELF" ANTENNA KIT 
featuring new 2 ELEMENT r- ANTENNA 

A COMPLETE 

ANTENNA 

INSTALLATION 

IN ATTRACTIVE 

3 -COLOR 

DISPLAY CARTON 

Designed for top performance in suburban and metropolitan areas. 
Powerful "Traveling Wave" principle provides the 2- element.T -W 
with better all around performance than a stacked conical. 

Promotionally Priced at 52995 list 

B 0M001000000E 
lll[NYllil. N. t 

o v 
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New Transcription -Type Tone Arm 
Makes Cro ilaro World's First 
True high Fidelity Changer 

new Collaro CONT /NENT4L, Model TC -540 

The Turntable That Changes Records 

From Collaro, Ltd., world's largest manufacturer of rec- 
ord playing equipment -comes the most significant develop- 
ment in the field in years -the new transcription -type tone arm. 

This arm, exclusive with Collaro- literally changes the con- 
ventional record changer into a brand new instrument -a 
TRANSCRIPTION CHANGER - with features of the finest 
professional equipment. 

The arm is a one -piece, spring -damped, counter -balanced 
unit which will take any standard high fidelity cartridge. It 
is free of any audio spectrum resonances. It permits the last 
record to be played with the same low stylus pressure as the 
first. Between the top and bottom of a stack of records there 
is a difference of less than a gram in tracking pressure as 
compared with 4 to 8 grams on conventional changers. Verti- 
cal and horizontal friction are reduced to the lowest possible 
level. These qualities, found only in the Collaro Transcription 
Changer, insure better performance and longer life for records 
and styli. 

In its superb performance, the new Collaro Continental, 
Model-TC -540, meets the rigid requirements for high fidelity 

November. 1957 

equipment. Here, for the first time in a changer is professional 
quality at a record changer price. The Continental is S46.50. 
Other Collaro changers are priced from $37.50 up. (Prices 
slightly higher west of the Mississippi.) 

In addition to the new tone arm, the Collaro Continental features 
include: 4 speeds, manual switch for turntcble operation; wow and 
flutter specificatiois - 0.25% RMS at 33'3 RPM - superior to any 
changer in the world; automatic intermix; automatic shut -off after last 
record; heavy duty 4 -pole, shaded pole induction motor; heavy rim - 
weighted balanced turntable; muting switch and pop -click filter for 
elimination of extraneous noises; jam proof machinery; pre -wiring for 
easy installation; attractive two -tone color scheme to fit any decor; 
tropicalization to operate under adverse weather and humidity con- 
ditions; easy mounting on pre -cut board or base; custom testing at the 
factory for wow, flutter, stylus pressure and correct set down position. 

FREE: Colorful new catalog describes complete Collaro--- - 
line. Includes helpful guide on building record collection. 

WRITE TO 

ROCKBAR CORPORATION 
Dept. R -01 t 

650 Halstead, Mamarone :k, N.Y. 
Rockbar is the American sales agent for Collaro and other fine companies 

ROCKBAR 

Ti.. .. 
loomi 
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THE THRILL THAT 

ONLY GOOD TOOLS 

CAN GIVE 

X0 %1 
The radio ham, serviceman or de- 
signer knows that the most im- 
portant tools in his kit are Klein 
Pliers -long nose, oblique cutters, 
side cutters. 

The quality of the work you do 
depends in no small measure on 
the quality of the tools you use. 
Your reputation as a craftsman is 
protected when your pliers carry 
the Klein trademark. 

100 years of service to 
linemen, electricians 
and industry is back of 
this new Pocket Tool 
Guide No. 100. A copy 
will be sent to you 
upon request, without 
obligation. 

Mathias LEIN & 
Sons 
Sons 

1,41, .1. 1111 a.# a. 

1200 MtCORMICN ROAD CHICAGO 45. ILLINOIS 

16 

* Presenting latest information on the Radio Industry. 

By RADIO & TV NEWS 
WASHINGTON EDITOR 

SCORES OF VITAL radio and TV bills 
were left in the till when Congress ad- 
journed some weeks ago. 

Shelved until the New Year was the 
controversial $7.00 excise tax credit 
measure that would be applied on TV 
sets which receive all of the channels. 

Also tabled was Senator Mundt's bill 
which would make Inauguration Day 
a national holiday so . "that the 
whole nation could turn out every four 
years to see the Presidential inaugura- 
tion ceremonies . " on TV. 

Several bills prohibiting broadcasts 
of racing and lottery information were 
also put aside. 

Representative O'Hara's bill pro- 
hibiting the use of any but Standard 
Time throughout the country was also 
put in mothballs: also Congressman 
Hale's proposal to exempt hotels from 
having to pay royalties for radio and 
TV programs and phonograph records 
received in rooms was neatly tied up 
and packed away. 

Other bills that were not finalized 
were Senator Thurmond's pay -see TV 
item prohibiting charges for viewing 
TV in homes, and Senator Magnuson's 
request for an appropriation of up to 
a million dollars for each state for 
educational TV. 

FOR MANY YEARS the only accurate 
method of evaluating a pilot's per- 
formance was to have an instructor 
watch his actions from a second seat 
in the plane. The Air Research and 

Development Command has developed 
an observation method -a telemetry 
system -which now allows personnel 
on the ground to view the act:on in 
airborne single -seat jet interceptor air- 
craft; in essence, the new approach 
allows one to "look over the pilot's 
shoulder." 

In this application of telemetry the 
picture on the pilot's radar scope is 
radioed to the ground. This is accom- 
plished by a series of high- frequency 
radio signals. The signals received on 
the ground reproduce what is seen on 
the pilot's radar scope; thus both the 
pilot and ground personnel have essen- 
tially the same picture. 

ARDC scientists have found that 
their new telemetry system duplicates, 
with extreme accuracy and fidelity, 
the actual radar scope picture. 

Installation of the newly developed 
telemetry system in interceptor air- 
craft will result in better training for 
all- weather interceptor pilots. By 
means of telemetry, the pilot's instruc- 
tor will be able, through voice com- 
munication, to instruct the student 
from the ground. In addition, the 
ground reproduction of the pilot's 
radar scope face will aid the instruc- 
tor in measuring the student pilot's 
performance, thereby providing a me- 
dium for improving the training of all - 
weather interceptor pilots. 

For details on the use of telemetry 
in the design and flight- testing of air- 
craft, see the feature story on page 37. 

NEW TELEVISION STATION GRANTS 
An additional listing of new construction permits and changes that 

have been made in station call letters. List continued next month. 

STATE CITY CALL CHANNEL FREQUENCY POWZR' 

Mississippi Biloxi 13 210 -216 3 

56 Gulfport 722 -728 2..47 
4 Nebraska Hay Spring 66 -72 100 
2 North Platte 54 -60 28 
4 South Carolina Charleston 66 -72 53 

7 Texas Amarillo 174.180 46 

9 Monahans 186 -192 
25 Washington Kennewick 536 -542 8.22 

ESP = )effective radiated power, kw.) 

RADIO & TV NEWS 
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when you buy SOUNDCRAFT TAPE 

a high fidelity recording on your 
own reel of Soundcraft Tape! 

Adeste Fideles 

Silent Night 
Rudolph the Red 
Nosed Reindeer 

Noel 

Jingle Bells 

God Rest Ye 

Merry Gentlemen 

performed by 

The Street Singer 
Caroleers,orchestra and 
chorus under the 
direction of world famous 
arranger- composer 
Dewey Bergman. 

The Spirit of Christmas 
Captured in Sound! - 
the best -loved of 
traditional Christmas 
melodies...joyous... 
nostalgic...reverent... 
as much a part of the 
holiday season as 

decorations on the tree! 

A collector's item... 
not for sale at any price 
...this 15- minute 
high fidelity recording 
is yours FREE, except 
for postage and 
handling, when you buy 

any 7" reel of 
Soundcraft Tape. See 

your Soundcraft dealer 
now, or write us for 
his name...he will tell 
you how you can get 
"SOUNDS OF CHRISTMAS 

recorded on your tape. 
Not only the 
"SOUNDS OF CHRISTMAS" 
but the sounds of all 
the year sound better 
on Soundcraft Tape! 

No+eanber, 1957 

REEVES , 
NDCRAFT 
CORP. 
10 E. 52nd St., New York 22 
West Coast -338 N. LaBrea, 
Los Angeles 36, Calif. 

17 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


NOW! A TRUE COAXIAL SPEAKER 

SYSTEM: ONLY $79.50 

The Sonotone "110- Loudspeaker System 

Only system in this price range to give you 
all these big- cabinet features: 

True 2- speaker coaxial... 
2 separate drivers.. An- 
ductor-capacitor dividing 

network ...full frequency range. 

.-----' 
I 

"Rectilinear" vent enables 
I startlingly vivid low-fre- 

quency performance equal 
to many larger -cabinet systems. 

18 

Speakers radiate directly 
for wide dispersion, true 
"presence"... cabinet can 

be placed anywhere in room. 

Hand -rubbed cabinet in 
choice of 3 fine finishes... 
ideal size for most homes 

(and for true 2- system stereo). 

Interested? Wait till you hear it! Ask your dealer to 
demonstrate the "110." Send in the coupon below for 
full details! 
Cabinet: 30" x 14" x 20 "- Available in mahogany, blond or walnut 
hand - rubbed finish on birch. Shipped with CA -12 installed. Ship- 
ping weight: Approx. 50 lbs. 

Price: $79.50 Slightly higher in the West 

CA-12 1 

capacity 
10 watts 

Speaker: 
CA' 2 -inch 

coaxial 

clec 
Power handling caP014000 cY 

frequency 
range cycles 

Reg 
4 

tireg 
Resona 

Ue"cy 

Crossover 
frequency 

Impedance 

flux 
density 

2000 cycles 

50 ohms 

12,000 PUSS 

SONOTONE® CORPORATION 
Electronic Applications Division 
Dept. LN -117 
Elmsford, N. Y. 

Sirs: Please send me full details on the 
"110" loudspeaker system. 

Name 

Addrea 

City Zone State 
No1 

PAY -SEE TV was soundly scored by the 
American Veterans of World War II 
during their recent annual convention 
in Boston. 

In a strongly worded resolution on 
toll -TV, representatives of AMVETS 
asked the FCC to return the issue to 
Congress and, in addition. requested 
that Congress table all legislation 
which would change the fundamental 
system of broadcasting in this country. 

According to Dominick L. Strada, 
national commander of AMVETS, pay - 
TV could . . . "black out many of 
the free programs now seen by vet- 
erans at hospitals. We have no en- 
forceable or legal assurances from the 
promoters of pay television that the 
free shows they now see could be 
continued without charge." 

Continuing, the spokesman for the 
veterans said that ... "Once pay TV 
is initiated, the major advertisers who 
now pay for the free TV entertain- 
ment given the American public will 
withdraw their support . . . since 
they will be unable to successfully 
advertise their products to large num- 
ber of people in the better evening 
hours.... 

Without advertising revenue, the 
resolution said, public service shows, 
news, programs of the Armed Forces, 
government, veteran, and public af- 
fairs meetings would disappear. 

A PLANE FOR FLIGHT CHECKING 
airways aids in Spain is now being 
equipped by the CAA in Washington. 

The plane, a C-47 which the Spanish 
government bought in this country, 
will be equipped with about $100,000 
worth of electronic and recording 
equipment for its work in the "Pro- 
tection of Flight" section of the Span- 
ish Ministry of Air. The project is be- 
ing financed by the International Co- 
operation Administration as part of 
U. S. aid to Spain. 

Equipment being installed is similar 
to that used in standard CAA flight 
check planes, with additional equip- 
ment necessitated by the facilities in 
use abroad. 

THREE SPECIAL CONSOLES to cali- 
brate radio -frequency voltmeters for 
science and industry have been de- 
veloped by the Bureau of Standards 
experts and installed in the calibration 
center in Boulder, Colorado. 

With these new voltmeters, it will 
be possible to calibrate for any prac- 
tical voltage level starting with .2 volt 
at discrete frequencies of 30, 100. 300, 
and 1000 kc. and 5, 10, 30, 100. 300, 
400, 500, and 700 mc. 

Salient feature of the system is the 
application of the AT voltmeter, the 
most stable radio -frequency voltage 
reference standard known to date (See 
"Stable Radio -Frequency Voltmeters" 
in the NBS Technical News Bulletin 
for February, 1956). This voltmeter 
can reproduce calibration data to ±1 
per -cent or better over a period of one 
year or longer. To make good use of 
such a standard, sources of error in 

(Continued on page 120) 

RADIO & TV NEWS 
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IT'S NEW! Send for this 

FREE 
booklet today! 

see 
what the 
rapidly 
expanding 
field of 

ELECTRONICS 
offers 
you 

BETTER JOB 

BETTER PAY 

PROMOTION 

GREATER SECURITY 

GREATER 
CONFIDENCE 

BETTER 
LIVING FOR 
YOU AND 
YOUR FAMILY 

All these benefits can 
be yours if you act 
now! Take that first 
big step this minute 
-No obligation 
whatsoever! 

November. 1957 

RADAR 
OUIE £RONAUTICALRO 

COMPUTERS- 
FMTV 

BROAIDCASTIIE 
AM 

CAA 
MILITARY 

NAY,/ 

COM1UNlç>TIONS 
MANJFAClU41:sG 

TA KE A MINUTE TO MAIL THIS COUPON FOR FREE BOOKLET ! 

CAPITOL RADIO ENGINEERING INSTITUTE 
Accredited Technical Irstitute Curricula Founded 1927 
Dept. 1111 -D, 3224 -16th St, N. W. Washington 10, D. C. 

Please send me your course oitline and FREE illustrated Book- 
let "Your Future in the New World of Electronics" ... describ- 
i ̂ g opportunities and CREI home study course in Practical 
Electronics Engineering. 

CHECK El Electronic Engineering Technology 

FIELD OF 
El Broadcast (AM, FA, TVI Engineering 

Technology 
GREATEST Television Engineering Technology 

INTEREST Aeronautical Electronic Engineering 
Technology 

Name Age 

Street 

H 

City Zone..... -._ State 
CHECK: Home Study Residence School Korean Veteran 

To help us answer your re- 
quest intelligently, please 
give the following informa- 
tion: 
EMPLOYED 
BY - 

TYPE OF 
PRESENT WORK 

SCHOOL 
BACKGROUND 

ELECTION ICS 
EXPERIENCE 

IN WHAT BRANCH OF ELECTRON- 
ICS ARE YOU MOST INTERESTED? 

1, 
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NEW 12" PRECISION TURNTABLE 
C. 
O 

OUTSTANDING FEATURES 

e 

o 
C 

C, 

( 

( 
( 

C: 

(; 

06 UG .. .- 

Four speeds, each with +3% speed 
adjustment. B jilt -in illuminated 
strobe disk for all speeds. Built -in 
level bubble and leveling screws. 
Precision 4 -pole motor, extra -com- 
pliant belt -drive and idler system 
plus exclusive Thorens Roto -Drive 
principle, provide complete vibration 
isolation, absolutely constant speed. 
Provision for easily changing arms 
without leaving unsightly perma- 
nent marks: -just replace low -cost 
arm mounting board, available for 
12" or 16" arms in various finishes. 
Easy to mount, the TD -124 requires 
only 234 clearance below mount- 
ing board. Furnished with attached 
line cord, shielded cable and solder 
plate. 

20 

oFE 

°apÉpTFiO FINS 1 aµnii: 
c 

Gyro -like Roto -Drive gives new Thorens TD -124 absolute speed uniformity. 
Heavier than 16 -inch turntables, yet it starts, stops in less than 2.3 turn! 

How to get the heaviest possible turntable for smooth, absolutely quiet operation 
without sacrificing fast starts and stops. 

That's the problem Thorens engineers faced when they set out to build the 
best four -speed, 12 -inch, hi -fi turntable money can buy. You'll be amazed at the 
simplicity of their solution. 

The new TD -124 really has two turntables in one: (1) a heavy 10 -Ib. rim -con- 
centrated, cast -iron flywheel (outweighs 16" aluminum turntables) (2) a light 
aluminum cover, or turntable proper. An exclusive, Thorens- originated clutch 
couples or decouples the light aluminum table to the heavy flywheel for instant 
starts and stops. What's more, the Thorens double turntable system gives you the 
weight of a cast -iron table (3 times as heavy as aluminum) without danger of 
attracting any pickup magnet. And with this unique construction, your pickup gets 
magnetic shielding from motor or transformer hum fields by the iron turntable. 

Ask your hi -fi dealer to show you the Thorens TD -124. Better yet, arrange to 
hear one of those critical, slow piano records on the TD -124. If you don't know 
who your dealer is, write Thorens Company, Dept. R117, New Hyde Park, N.Y. 7.9- 

SWISS MADE PRODUCTS 

HI -FI COMPONENTS LIGHTERS SPRING- POWERED SHAVERS MUSIC BOXES. 

RADIO & TV NEWS 
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Prepare for a Good Paying Job -Or Your Own Business 

Learn PRACTICAL RADIO -TV 

25 BIG KITS 
cf ec,uipmenl I send you while 
you tain with me . . for val sable 
shop bench experience .. . 

"I Will Train You at Home in 
RADIO-TELEVISION 
On Liberal No Obligation Plan!" 

The ü1hs6 StrlybeW 
Television receive, built rise 1 

sections for ;maters nsr 
élue. 

1 n, w otter this Ina no. em o 
losmpe la help vor leery brad 
Television services; 

You Will build 
wee and broa 
recover for vis 
boa practice 

",g..>`-, _ 

.. 

w,...... é.oa.v ocv. 

New Equipment! New Lessons! Enlarged 

Course! The true facts are yours in my 

big new catalog ... YOURS FREE ... 
JUST MAIL COUPON! 

1 can train and prepare you in as little as 
10 months to step into the big opportunity 
Radio -Television service field. Train without 
signing a binding contract ... without obli- 
gating yourself to pay any regular monthly 
amounts. You train entirely at home in spare 
hours .. , you train as fast or as slowly as 
you wish. You'll have your choice of THREE SPRAYBERRY TRAINING 
PLANS ... planned for both beginners as well as the more experienced 
man. Get the true facts about the finest most modern Radio -Training avail- 
able today ... just mail the coupon for my big new 56 page fact -filled 
catalog plus sample lesson -both FREE. 

Frank L. Sprayberry 
Educational Director 

Train the Practical Way -with Actual Radio-Television Equipment 

My students do better because I train both the mind and the hands. Sprayberry 
Training is offered in 25 individual training units, each includes a practice giving 
kit of parts and equipment ... all yours to keep. You will gain priceless practical 
experience building the specially engineered Sprayberry Television Training Re- 
ceiver, Two -Band Radio Set, Signal Generator, Audio Tester and the new Spray - 
berry 18 range Multi- Tester, plus other test units. You will have a complete set 

of Radio -TV test equipment to start your own shop. My lessons are regularly 
revised and every important new development is covered. My students are corn - 
pletely trained Radio -Television Service Technicians. 

NEWEST 

DEVELOPMENTS 

Your training 
covers U H F, Color 

Television, F M, 
Oscilloscope 

Servicing, High 
Fidelity Sound 

and Transistors. 

See for Yourself, .. Make Your Own Decision 

...Mail Coupon Today! 

The coupon below brings you my big new catalog plus 
an actual sample Sprayberry Lesson. I invite you to read 
the facts ... to see that I actually illustrate every item 
I include in my training. With the facts in your hands, 
you will be able ro decide. No salesman will cal,' on you. 
The coupon places you under no obligation. Mail it now, 
today, and get ready for your place in Radio -Television. 

SPRAYBERRY ACADEMY OF RADIO- TELEVISION 
1512 Jarvis Avenue, Dept. 25 -U, Chicago 26, Illinois 

Mail This Coupon For Free Facts and Sample Lesson 

4ti ï "m enmet,r ream; 
plus output maw ma concise: 
are resistor subsMrtum setaeC 

Average cost per lesson 
ONLY $3.42 

Including Kits and Equipment 
Nosenbtr, 7957 

SPRAYBERRY ACADEMY OF RADIO -TELEVISION 

1512 Jarvis Ave., Dept. 25 -U, Chicago 26, III. 

Please rush all information on your ALL -NEW Radio -Tele- 
vision Training Plan. I understand this does not obligate me 
and that no salesman will call upon me. Include New Cata- 
log and Sample Lessors FREE. 

Name 

Address 

City 

Age 

Zone State 
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plenty 

to this 12" extended 
range Wigo ($59.50) ... 

you can add cone tweeter 
array ($20.00) -or buy 

the complete two -way 
system initially ($79.50) 

Prices slightly higher West of Rockies 

.... their exclusive 

"CLIMATE- PROOF- 

CONSTANT RESPONSE 

26 to 
18.000 cps. 

voice coil and cone suspension" 
assures you of constantly 
fine sound quality ... whether 
you're in Maine or Florida! 
Cast aluminum frame and 
hyperbolic cone design mark the 
Wigo as a premium quality 
speaker. All this ... plus the fact 
that the Wigo way is a 
wonderful way for your hi -fi 
system to grow up! It lets you 
enjoy the best quality now 
... and all the quality you'd ever 
want in the future! It's 
worth listening to a Wigo! 
Write for catalog. 

expand further with other Wigo additions... 8" mid -range Wigc 

wonderful i G 

16" super -woofer 

speakers 
United Audio Products (Div. of United Optical Mfg. Corp.), 202 East 19th Street, New York 3, N. Y. 
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RCA offers you the 

finest trainin 

at home in 

Radio-TV 

electronics, 

TV servicing, 

Color TV 

SEND FOR THIS FREE 

1n N 
1vOl Co nic s 

rr` 5 Estro 
µo o.t v $srvicinA tss *s,se,sion 

Color 

BOOK NOW: 

RCA INSTITUTES, INC. 
A SERVICE Of RADIO CORPORATION of AMERICA 
350 WEST FOURTH STREET, NEW YORK 14, N.Y. 

in Canada -RCA Victor Company, Ltd., 

5001 Cote de Liasse Rd., Montreal 9, Que. 

November. 1957 

Pay -as- you -learn. You need pay for only one 
study group at a time. Practical work with 
very first lesson. All text material and equip- 
ment is yours to keep. Courses for tha beginner 
and advanced student. 

RCA institutes, Inc., Home Study Dept. N -1 t7 
350 West Fourth Street, New York 14, N. Y.. 

Without obligation, send me FREE 52 page CATALOG on Home 
Study Courses in Radio, Television and Color TV. No Salesman w call. 

Name 
Please Print 

Address 

City Zone.... State 

KOREAN VETS! Enter discharge date 
To save time, paste coupon on postcard 

23 
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what 
could 

be 

more 
exciting oa 

high 
fidelity 

enthusiast? 

new 
GLASER-STEERS 
the fully automatic record changer with turntable quality performance 
At last - what every audiophile has been waiting for - the con- 
venience of a fully automatic record changer with the perform- 
ance quality of a transcription turntable. 
The new GS -77 provides a quality of performance unsurpassed 
by turntables up to double the price. Flutter and wow are virtu- 
ally non -existent. Rumble has, for all practical purposes, been 
eliminated. And as for automatic conveniences - it is, without 
doubt, the most advanced record changer of our time. 
There is more originality in the GS -77 than in all other changers 
combined! See for yourself. 
'SPEEDMINDER" ...the amazing GS -77 feature that automati- 
cally selects correct turntable speed, and gives you record and 
stylus protection no other changer can equal. 

You simply set the indicator to 'SPEEDMINDER' and automation 
takes over... 

with the standard groove stylus in play position, the changer 
automatically plays at 78 rpm. 

with the microgroove stylus in position, the changer auto- 
matically intermixes and plays 33 and 45 rpm records without 
regard to speed, size, or sequence. 

TURNTABLE PAUSES during change cycles and doesn't re- 
sume motion until next record has come ,nto play position and 
stylus is in lead -in groove. Eliminates record surface wear caused 
by grinding action of record dropping on moving disc -a common 
draw -back in other changers. And the change cycle lasts only 
5 seconds - fastest in the field. 

Trademark ¢Patents Pending 

24 

Every feature, spells- Greater Convenience and Better Per- 
formance - The ARM is shock suspended and damped, effecting 
complete acoustical isolation from deck plate and motor and 
practically eliminating resonance. An accessible vernier control 
adjusts stylus pressure to match any cartridge requirements. 
Once adjusted, the variation of stylus pressure between the 
first and tenth record on the table does not exceed 1 gram. 
Transcription arm convenience includes: finger lift for manual 
play, as well as indicator to facilitate location of stylus in groove. 
The MOTOR is 4 -pole induction, dynamically balanced, hum 
shielded and shock mounted - all to assure accurate, constant 
speed, and smooth operation. 
The IDLER and other rotating parts are precisely centered and 
mounted on low friction bearings. Idler automatically disen- 
gages in `off' position. Prevents flat spots and wow. MUTING 
SWITCH and R/C filter network squelch all annoying sounds. 
The GS -77 is absolutely jam -proof - built for years of trouble. 
free performance. A single knob controls all automatic and 
manual operations. The changer is pre -wired for easy installation, 
and is dimensioned to replace most changers. 

less cartridge and base- ONLY $5950 
Styling of the new GS -77 is gracefully simple - enhanced by its 
ebony and brushed gold finish and oyster white turntable mat 
For a thrilling experience - see it - hear it at your high fidelity 
dealer. Descriptive literature available on request. Dept. RTN -11. 

GLASER- STEERS CORP. 20 Main Street, Belleville 9, N. J. 
In Canada: Glaser- Steers of Canada, Ltd., Trenton, Ontario. 
. xport Div.: M. Simons & Son, Co., Inc., New York 7, N. Y. 
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Cast your ballot for a successful future! 

256 
Whether you stand at a machine or 
sit at a desk ... whether you're mak- 
ing S75 a week or $75 hundred a 
year . whether your interest is 
Power Plants or Paper Pulp, Adver- 
tising or Electronics ... chances are 
I. C.S. has exactly the course you 
need to get ahead. 

I.C.S. is not only the oldest and 
largest correspondence school. It 
also offers the most courses. 256 in 
all. Each one success -proved by grad- 
uates who rose to top technical and 
administrative positions. Chief en- 
gineers. Superintendents. Foremen. 
Managers. Executive assistants. 

I.C.S. Courses cover bedrock facts 
and theory plus practical, on- the -job 
applications. No skimping. Texts 

are prepared by leading business and 
industrial authorities working with 
J.C. S. editors and educators. They 
are constantly being reviewed and 
revised in line with current develop- 
ments. 

As an I. C.S. student, you study 
in your spare time, set your own 
pace. No time lost getting to class 
or waiting for slower students to 
catch up. If you wish, I. C.S. will 
make progress reports to your em- 
ployer. You win recognition as a 
"comer," one who is ready to move 
ahead. Thousands of students report 
pay increases and promotions within 
a few months of enrollment. All 
graduates win the coveted, approved 
I. C. S. diploma. 

3 FREE BOOKS! Check the subject that interests you in the coupon below. I. C. S. will rush you (1) a special 
book outlining your opportunities in this field, (2) the 32 -page gold mine of career tips, "How to Succeed," (3) a 
sample I. C. S. lesson (Math.) demonstrating the famous "I. C. S. Method." "X" MARKS OPPORTUNITY. 

For Real Job Security -Get an I. C. S. Diploma! I. C. S., Scranton 15, Penna. Accredited Member, 

National Home Study Council 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
BOX 23147K, SCRANTON 15, PENNA. 

Without cost or obligation, send me "HOW to SUCCEED" and t 

ARCHITECTURE AVIATION 
Aero -Engineering Technology 

O Aircraft 8 Engine Mechanic 

he opportunity booklet about the 

CIVIL 
ENGINEERING 

O Civil Engineering 
O Construction Engineering 
O Highway Engineering 
O Professional Engineer (Civ 
O Reading Struc. Blueprints 
O Structural Engineering 
O Surveying and Mapping 

DRAFTING 
O Aircraft Drafting 
O Architectural Drafting 
O Drafting Machine Design 
O Electrical Drafting 
O Mechanical Drafting 
O Sheet Metal Drafting 
O Structural Drafting 

and BUILDING 
CONSTRUCTION 

O Air Conditioning 
O Architecture 
O Arch. Drawing and 

Designing ' 
O Building Contractor 
O Building Estimator 
O Carpentry and Millwork 
O Carpenter Foreman 
O Heating 
O Interior Decoration 
O Painting Contractor 
O Plumbing 
O Reading Arch. Blueprints O Salesmanship and 

Management 
O Traffic Management 

BUSINESS 
O Accounting 
O Advertising 
O Business Administration 
O Business Management 
O Cost Accounting 
O Creative Salesmanship 
O Managing a Small Business 
O Professional Secretary 
O Public Accounting 
O Purchasing Agent 
O Salesmanship 

ART 
O Commercial Art 
O Magazine & Book Illus. 
O Show Card and 

Sign Lettering 
O Sketching and Painting 

AUTOMOTIVE 
O Automobiles 
O Auto Body Rebuilding 

and Refinishing 
O Auto Engine Tuneup 
O Auto Technician 

CHEMICAL 
O Analytical Chemistry 
O Chemical Engineering 
O Chem. Lab. Technician 
O Elements of Nuclear Energy 
O General Chemistry 
O Natural Cas Prod. and Trans. 
O Petroleum Prod. and Engr. 
O Professional Engineer (Chem) 
O Pulp and Paper Making 

lest 
(Partial list of 251 courses) 

field BEFORE which I have marked X (plus sample lesson): 
O Good English O Industrial Electronics 
O High School Mathematics E Practical Radio -TV Eng'r's 
O Short Story Writing O Practical Telephony 

LEADERSHIP Radio -TV Servicing 

il) O Industrial Foremanship RAILROAD Industrial Supervision 
O Personnel -Labor Relations O Car Inspector and Air Brake 
O Supervision O Diesel Electrician 

O Diesel Engr and Fireman 

ELECTRICAL 
O Electrical Engineering 
O Elec. Engr. Technician 
O Elec. Light and Power 
O Practical Electrician 
O Practical Lineman 
O Professional Engineer (Flee) 

HIGH SCHOOL 
O High School Diploma 

MECHANICAL O Diesel Locomotive 
and SHOP 

O Diesel Engines 
O Gas-Elec. Welding 
O Industrial Engineering 
O Industrial Instrumentation 
O Industrial Metallurgy 
O Industrial Safety 
O Machine Design 
O Machine Shop Practice 
O Mechanical Engineering 
O Professional Engineer (Meth) 
O Quality Control 
O Reading Shop Blueprints 
O Refrigeration and 

Air Conditioning 
O Tool Design O Tool Making 

RADIO, TELEVISION 
O General Electronics Tech. 

STEAM and 
DIESEL POWER 

O Combustion Engineering 
O Power Plant Engineer 
O Stationary Diesel Engr. 
O Stationary Fireman 

TEXTILE 
O Carding and Spinning 
O Cotton Manufacture 
['Cotton Warping and Weaving 
O Loom Fixing Technician 
O Textile Designing 
O Textile Finishing 8 Dyeing 
O Throwing 
O Warping and Weaving 
O Worsted Manufacturing 

Name Age Home Address 

City Zone State 

Occupation 

Working Hours A M to P M 

Canadian residents send coupon to International Correspondence Schools, Canadian, Ltd., 
Montreal, Canada.... Special tuition rates to members of the U. S. Armed Forces. 
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"CHECKUP" 

.,.assures a "healthy" line 
of tubes for replacement in home 

radios, automobile receivers, 
phonographs, and TV sets! 

Fast service, efficient service -without time- taking callbacks due to early hour tube 
failures -are the vitamins, minerals, proteins and plasma of the healthy service business. 
"Out -of- the -carton" and "right -into- the -set" is the service dealer's dream. And RCA's 
rigid program of production -line testing and warehouse sampling converts it to reality. 
Tests for shorts, heater- cathode leakage, and transconductance help weed -out the 
weaklings - assure superior- quality tubes. And where low noise and low 
microphonics are essential to top performance, certain tubes undergo visual 
and acoustic tests. Before RCA tubes are put into the famous red -and -black 
RCA carton they are tested all over again at the warehouse for "solid" shorts 
"flicker" shorts, and continuity. Add to this RCA's quality monitor: 
microscopic inspection of welds, seals, stems, and electrodes of all popular - 
types and new -type receiving tubes used in black- and -white and color -TV sets, 
and automobile receivers...and you have powerful reasons why RCA tubes are 
preferred by manufacturers of electronic equipment and by you who service it. 
So, never ask your distributor for "tubes" alone. Always specify: RCA TUBES! 

Your 'Profit Builders" 

Catalog 

...now oroHob!e from your 
RCA TUBE DISTRIBUTOR... 
lists and describes the 

many promotional, busi 
ness. service, and tech- 
nical aids RCA offers 

to service dealers. 
Set your copy and 

start building 
more profits 
right away. 

I 
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RECEIVING TUBES 
RADIO CORPORATION OF AMERICA 
Electron Tube Divisior Harrison, N.J. 
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Learn TELEVISION -RADIO 
Servicing or Communications 

by Practicin g at Home ,i 
in Spare Time 
WITHOUT EXTRA CHARGE 
you get special NRI kits developed 
to give actual experience with TV- 
Radio equipment. You build, test, 
experirrens with receiver or broad- 
casting circuits. All 
equipment 
yours to 
keep. j 

NRI Has Trained Thousands for 
Successful Careers in TV -Radio 

Have the High Pay, Prestige, Good 
Future of a Skilled TV -Radio Technician 
People look up to and depend on the Technician, more than 
ever before. Offices, plants, homes everywhere are obliged to 
buy his knowledge and services. His opportunities are great 
and are increasing. Become a TV -Radio Technician. At home, 
and in your spare time, you can learn to do this interesting, satis- 
fying work- qualify for important pay. To ambitious men 
everywhere here in the fast growing Television -Radio field is 
rich promise of fascinating jobs, satisfaction and prestige as 
well as increasing personal prosperity. 
Increased Opportunities in Growing Field 
A steady stream of new Electronic products is increasing the 
job and promotion opportunities for Television -Radio Tech- 
nicians. Right now, a solid, proven field of opportunity for 
good paw is servicing the tens of millions of Television and 
Radio sets now in use. The hundreds of TV and Radio Stations 
on the air offer interesting jobs for Operators and Technicians. 

More Money Soon -Make $10 to $15 a 
Week Extra Fixing Sets in Spare Time 

NRI students find it easy and profitable to start 
fixing sets for friends and neighbors a few months 
after enrolling. Picking up $10, $15 and more a 
week gives substantial extra spending money. 
Many who start in spare time soon build full time 
TV -Radio sales and service businesses. 

Act Now- See What 
NRI Can Do for You» 

NRI has devoted over 40 
years to developing sim- 
plified practical training 
methods. You train at 
home. Get practical experi- 
ence, learn -by- doing. Ad- 
dress: NATIONAL RADIO IN- 
STITUTE, Washington 16, D. C. 

Stele Engr., Station KATY 
"I am now Studio Engi- 
neer at Television Sta- 
tion KATV. Before en- 
rolling for the NRI 
Course, I was held back 
by limitation of a sixth 
grace education." BILLY 
BANCCHEZ, Pine Bluff. Ark. 

t. r 
His All the Work Ne Coo De 
"Since finishing NRI 
Course I havé repaired 
more than 2,000 TV and 
Radio sets a year. NRI 
training certainly proved 
to be a good foundation." 
H. R. GORDON, Milledge- 
ville, Ga. 

Nus feed Part Time Business 
"Quite early in my train- 
ing I started servicing 
nets. Now have com- 
pletely equipped shop. 
My NRI training is the 
backbone of my pro- 
gress." E. A. BREDA, 
Tacoma, Wash. 

The Tested Way See Other Side To Better Pay t. CUT OUT AND MAIL CARD NONE r 
SAMPLELESSON 

is. 0 STAMP NEEDED! 

AND CATALOG WE 
PAY POSTAGE 

BOTH FREE 
This card entitles you to Actual Lesson on Servicing, shows 
how you leorn Television -Radio at home. You'll also receive 
64-Page Catalog. 

NATIONAL RADIO INSTITUTE, Dept. A B 

Washington 16, D. C. 
Please mail me the FREE sample lesson ani 64 -Paie 
Catalog. (No Salesman will call.) 

Name Age. 

Address. 

City Zone_ __State _ 
ACCREDITED MEMBER, NATIONAL HOME STUDY COUNCIL 

Job and Career Ad 

Opportunities - 

for 

RI,D10 -TV l 
TECHNICIANS 

rl 

5rß 

S._ 
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Technical "KNOW- HOW" Can Give You Interesting, Important Work 
LEARN -BY -DOING with Kits NRI Sends at No Extra Charge 

i'- 

ol 

YOU BUILD 
Broadcasting Transmitter 
As part of NRI Communications Course 
you build this low power Transmitter, 
learn commercial broadcasting operators' 
methods, procedures. Train for your FCC 
Commercial Operator's License. 

YOU BUILD AC -DC 
Superhet Receiver 
NRI Servicing Course includes all 
needed parts. By introducing defects 
you get actual servicing experience 
practicing with this 
modern 
Learn-by- doing. 

YOU BUILD Signal Generator 
You build this Signal Generator. 
Learn how to compensate high fre- 
quency amplifiers, practice aligning 
typical I.F. amplifiers in receiver 
circuits. 
Make tests, 
conduct ex- 
periments. 

YOU BUILD Vacuum Tube 
Voltmeter 

s, Use it to earn extra cash 
fixing neighbors' sets; 
bring to hie theory 
you learn from 
NRI's easy-to- 
understand texts. 

For Higher Pay, Better Jobs 

Be a Television -Radio Technician 
Servicing Needs 

More Trained Men 
Portable TV, Hi -Fi, Transis- 
tor Radios, Color TV are 
making new demands for 
trained Technicians. Good op- 
portunities for spare time 
earnings or a business of your 
own. 

Broadcasting Offers 
Satisfying Careers 

4000 TV and Radio stations 
offer interesting position& 
Govt. Radio, Aviation, Po- 
lice, Two -Way Communica- 
tions are growing fields. 
Trained Radio -TV Opera- 
tors have a bright future. 

410 

t 
-J 

FIRST CLASS 
Permit No. 20 -R 

(Sec. 34.9, P. L. & R.) 

Wcshington, D.C. 

BUSINESS REPLY CARD 
No Postage Stamp Necessary if Mailed in the United States 

POSTAGE WILL BE PAID BY 

NATIONAL RADIO INSTITUTE 

Washington 16, D. C. 

i 

Train at Home the NRI Way 
Famous for Over 40 Years 
NRI is America's oldest and largest home study 
Television -Radio school. The more than 40 years' 

E. Sa ", experience training men for success, the outstanding 
seisms, record and reputation of this school -benefits you 

in many ways. NRI methods are tested, proven. Successful 
graduates are everywhere, from coast to coast, in small towns 
and big cities. You train in your own home, keep your present 
job while learning. Many successful NRI men did not finish 
high school. Let us send you an actual lesson, judge for yourself 
how easy it is to learn. 

No Experience Necessary -NRI Sends 
Many Kits for Practical Experience 
You don't have to know anything about electricity or Radio 
to understand and succeed with NRI Courses. Clearly written, 
well- illustrated NRI lessons teach TV- Radio -Electronic prin- 
ciples. You get NRI kits for actual experience. All equipment 
is yours to keep. You learn -by- doing. Mailing the postage -free 
card may be one of the most important acts of your life. Do it 
now. Reasonable tuition. Low monthly payments available. 
Address: NATIONAL RADIO INSTITUTE, Washington 16, D. C. 

NRI Graduates Do Important Work 

i fir.. 
Now Quality Control Chief 
"Had no other training 
in Radio before enroll- 
ing, obtained job work- 
ing on TV amplifiers be- 
fore finishing course. 
Now Quality Control 
Chief." T. R. FAVA- 
wao, Norwich, N. Y. 

NRI Coarse Easy to 
Understand 

I opened my own shop 
before receiving my di- 
ploma. I have had to 
hire extra help. I am in- 
dependent in my own 
business." D. P. Caxa- 
aar, Stockton, Cal. 

SAMPLE LESSON 

64 -page CATALOG 

both FREE 

Works ea Color -TV 
"NRI changed my whole 
life. If I had not taken 
the course, probably 
would still be a fireman, 
struggling along. Now 
Control Supervisor at 
WRCA - TV." J. F. 
MariNE, NewYork, N Y. 

See Other Side 
r for more 

information on 
the Tested Way 
to Better Pay 
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Practical CBS Transistor Home -Study Course 

Learn all 
about transistors 

by using them 
PREPARE NOW FOR THE FUTURE! 

Let's face it. Transistors are here ... now! 
Advancement opportunities are waiting for 
those who know all about their basic funda- 
mentals. Are you ready? 

This new, profusely illustrated Transistor 
Home -Study Course, a CBS first, was written 
to make it easy for you to learn by using 
transistors. Service -dealers ... technicians 

. and engineers find this residence- course- 
at -home both fast and fascinating. What you 
learn you remember because you do it your- 
self ... by making several practical transistor 
devices which you can keep and use. Course 
was written for CBS by A. C. W. Saunders, 
a well -known educator and author. 

Check the table of contents. Then read 
how easy it is for you to start your Transis- 
tor Course today. 

CBS Transistor Course Includes 
Ten intensive lessons (with 3 -ring binder) .. . 
up -to -date, complete 

. Simplified basic theory ... how transistors work 

Practical experiments and servicing techniques 
for- Amplifiers... applications in all fundamental 
circuits 
Or- illators ... a -f, r -f, relaxation, meltivibrator, 
spec?o' TV 
Rectifiers ... diode and transistor rectifiers and 
detectors 
Practical commercial applications . .. immediate 
and future 
With free correction and consulting service ... and 
up -to -date supplements for certified graduates 

HOW TO GET IT 
Call your CBS Tube distributor. He'll tell 
you how to get the CBS Transistor Home - 
Study Course, PA -175. See him, or write ua 

. today! 

ELECTRON T1BE5 

CBS 
SEMIC)h)UCT04S 

CBS- HVTRON, Danvers, Mass. 
A Division of 
Columoia Broadcasting System, Inc. 

November, 1957 2) 
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In high fidelity 

are 

you 

sure 

you 

have 

the best? 
The principles of servo -mechanisms 

have been widely used for years ... in 
automation, for example, to check the 
output and correct errors before they can 
even begin. For years, too, audio engi- 
neers have known that servo techniques 
could be applied to sound systems. Yet 
nowhere has this principle been engi- 
neered into speaker systems where it 
could correct distortion where it must 
be corrected - in the output sound. 
Many companies knew the advantages. 
None built a servo -speaker system which 
you could buy. 

Not until Integrand. 

The Integrand is a new speaker -amplifier 
system. Totally new. There is much to 
tell: about its Servo -Speaker operation 
... its original speaker design ... its 
transformerless, direct coupled ampli- 
fiers ... its transistor crossovers and 
amplifiers ... stereo ... and about the 
2,000 -hour unconditional guarantee. In 
short, the whole story of 

trs 

I N T E G R A N D 
RVO S P E A} E P AMPLIFIER SYSTEM 

you'll want all 
the details. Clip 

and mail this 
coupon ... now! 

To: BRAND PRODUCTS, INC. 
Westbury, N. Y. 

Please send me the full story about the 
Integrand. 

NAME 

ADDRESS 

CITY ZONE..... STATE 
xR 

Within the S ~ 
f [ 

_____ 
_WIM 

Indus 
.. ... L. 

ARTHUR F. BALDENSPERGER. JR., has 
been appointed to the newly created 
position of manage- 
ment development 
coordinator, sales, 
for CBS -Hytron, a 
division of Columbia 
Broadcasting Sys- 
tem, Inc. 

According to the 
company, this move 
was made necessary 
by the expansion of the department. 
Mr. Baldensperger's background is 
said to amply qualify him to coordi- 
nate the sales training and manage- 
ment development activities of the 
firm's replacement, original equipment, 
and internal sales activities. 

He is an alumnus of Dartmouth and 
New York State University and was 
formerly associated with Sylvania 
Electric Products. 

DR. IRVING LANGMUIR, world famous 
scientist, died at Falmouth, Mass. re- 
cently at the age of 76. 

The Nobel -prize winning scientist, 
often regarded as one of the scientific 
geniuses of modern times, was on the 
staff of the General Electric research 
laboratory from 1909 until his retire- 
ment in 1950. 

During his long career with the firm, 
his researches were estimated to have 
saved the American public nearly one 
billion dollars per year in electric light 
bills, helped establish modern radio 
and television broadcasting, helped 
safeguard the lives of soldiers in 
battle, and, more recently, provided 
man with a key to possible control of 
the weather. 

For his accomplishments, Dr. Lang - 
muir received the world's top -ranking 
scientific awards, including the Nobel 
Prize in chemistry, granted to him 
in 1932. 

REGINALD G. SCHULER has been named 
general engineering 
Brush Electronics 
Company, a division 
of Clevite Corpora- 
tion. 

For the past two 
years he has served 
as director of engi- 
neering of the Bad- 
ger Meter Manu- 
facturing Company. 
Previously, he was for seven years 
research director of the Victor Adding 
Machine Company and before that 
was chief of the research department 
of the Teletype Corporation. 

A recipient of B.S. and E.E. degrees 
from Armour Institute of Technology, 

30 RADIO & TV PEWS 

manager of 

Mr. Schuler is a member of the Insti- 
tute of Radio Engineers, the Western 
Society of Engineers, and the Physics 
Club of Chicago. 

In his new post, he will be fully 
responsible for the direction of the 
company's product engineering pro- 
gram. 

s s e 

INDUSTRO TRANSISTOR CORPORATION 
announces the completion of its initial 
transistor manufacturing facility lo- 
cated at 87 -31 Britton Avenue. Elm- 
hurst, N. Y.... REK -O -KUT COMPANY, 
INC., is now located at 38 -19 108th 
Street, Corona, N. Y.... The carrier - 
microwave department of WESTING- 
HOUSE ELECTRIC CORPORATION has 
expanded its facilities in Halethorpe, 
Md., by constructing a new. modern 
office building adjacent to the manu- 
facturing plant . . . MINNEAPOLIS - 
HONEYWELL REGULATOR COMPANY has 
announced the leasing of a new $300.- 
000.00 plant in Fall River, Mass., for 
production of a new line of electronic 
industrial controls. The new plant is to 
be a manufacturing unit of the indus- 
trial division ... STACKPOLE CARBON 
COMPANY has opened a large scale 
magnet production facility in a new 
37.000 square foot plant in Kane, Penn- 
sylvania ... JFD ELECTRONICS CORP. 
is presently fabricating its own alumi- 
num tubing in a new 10.000 square foot 
rill ELECTRONIC ENGINEERING 
COMPANY OF CALIFORNIA has pur- 
chased 530,000 square feet of land in 
Santa Ana, Calif., for the expansion of 
its own facilities and for the construc- 
tion of a new plant for its subsidiary, 
THE ENGINEERED ELECTRONICS COM- 
PANY ... An acre and a half is being 
added to the main plant of DUKANE 
CORPORATION ... MAGNECORD DIVI- 
SION of MIDWESTERN INSTRUMENTS, 
INC. is being moved from Chicago to 
Tulsa, Okla.... The components divi- 
sion of INTERNATIONAL TELEPHONE 
AND TELEGRAPH CORP. is launching a 
new manufacturing operation in Palo 
Alto, Calif. The new plant is at 815 
South San Antonio Road and contains 
approximately 8000 square feet of man- 
ufacturing space with a two -story of- 
fice structure attached. 

SALES MANAGERS' CLUB, Eastern 
Group, has been incorporated as Pro- 
ducers of Associated Components for 
Electronics, Inc., with a membership 
composed of electronic parts and 
equipment manufacturers located east 
of the Mississippi River. 

The new organization continues as 
co- sponsor of the annual Electronic 
Parts Distributors' Show in Chicago. 
Its offices are located at 261 Broad- 
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is 
EARN MORE MONEY... GET INTO 

TELEVISION 
ELECTRONICS - RADIO 

Learn ALL 8 PHASES in ONE MODERN HOME -STUDY COURSE 
At Hume - In Spire 

YOU GET ALL THIS NEWEST 
PRACTICAL EQUIPMENT 

Parts to build a modern TV set, including 
all tubes plus a large screen Picture Tube 

Parts to build a powerful Superhet Receiver, 
standard broadcast and short wave 

Parts to conduct many experiments and build 
Continuity Checker, RF Ocillator, TV Circuits, 
Audio Oscillator, TRF Receiver, Signal Generator 

A Valuable Professional Multitester 

19 BIG KITS 
YOURS 10 KEEP 

sa 

YOUR NATIONAL SCHOOLS TELERAMA COURSE COVERS ALL 8 PHASES 
1. TELEVISION, INCLUDING COLOR TV 

2 RADIO, FM AND AM 
3. INDUSTRIAL ELECTRONICS 
4. SOUND RECORDING AND HI FIDELITY 

5. PREPARATION FOR FCC LICENSE 
6. AUTOMATION 
7. RADAR AND MICRO WAVES 
3. COMMUNICATIONS 

YOU ARE NEEDED IN THE TELEVISION -ELECTRONICS -RADIO INDUSTRY! 
You can build a secure future for yourself if you get into Elec- 
tronics NOW! Today's shortage of trained technicians creates 
tremendous opportunities. National Schools Shop- Method trained 
technicians are in constant and growing demand for high -pay jobs 
in Broadcasting and Communications, Electronic Research, Serv- 
icing and Repair, and many other branches. 

Let National Schools, a Resident 
Technical School for over 50 years 
train you for today's unlimited op- 
portunities in electronics! Our Shop 
Method trains you to be a MASTER - 
TECHNICIAN. Completely up to 
date, developed by experienced in- 
structors and engineers, your Tele- 
rama Course will teach you all phases 
of the industry quickly, clearly and 
correctly. You can master the most 
modern projects, such as Color TV, 
printed circuits - even prepare for 
FCC License without taking a special 

E LESSON 
, SAMP TELEwISION 

course. You can handle sales, servic- 
ing, manufacturing, or make good 
money in your own business. SEND 
FOR FACTS TODAY! 
EARN AS YOU LEARN. Many of our 
students earn their entire tuition and 
more in Spare Time jobs we show 
them how to do while learning. 
YOU GET EVERYTHING YOU NEED - 
Clear, profusely illustrated lessons, 
shop -tested manuals, modern circuit 
diagrams, practical job projects - all 
the valuable equipment shown above 

MEM3EP.l 

- many other materials and services - consultation privilege with our 
qualified staff, and Graduate Em- 
ployment Service. EVERYTHING 
YOU NEED for outstaaddng success 
in Electronics 

It yoi wist to tale yam traicing in 

our Veside1t School at Los Angeles, 

the world's N caaltal, ¿tart BOW in 

our big. modern Shops, ..abs end 

Radio -TV Studlos.Here 
you werk with 

latest Electranic 
equtpnert-proles- 

sionally irstalled- tinesL' most cam - 

plete tacirities otieted by zn) school. 

Expert, Ir erdly nstru:=ors. 
Personal 

attention. Graduate Err ployn' eilt 

Service. Melp it fmdug Hore lear 

sct.00l 
-ant par: tine lot while you 

lehn. Clerk bcx in coup'. for Lull 

inlormabon. 

NATIONAL SCHOOLS 

Fully illustrated "Career" Book in 
TV- Radio -Electronics. PLUS actual sample 
lesson -yours at no cast no obligation. 

CLIP COUPON NOW .. MAIL n 10011Y! 
Wm- 

APPROVED FOR 6.1. TRAINING 

NATIONAL SCHOOLS 
4000 S. FIGUEROA ST., LOS ANGELES 37, CAL F. 

November, 1957 

TECHNICAL TRADE TRAINING SINCE 1905 
LOS ANGELES 37, CALIFORN A 

/GET FAST SERVICE- MAIL NOW TO 

NATIONAL SCHOOLS, DFDI. RH -117 I 4000 S. FIGUEROA ST. 
LOS ANGELES 37, CALIF. 

Rush free TV -Radio "Opportunity% Book and sample 
I lesson. No salesman will call. 

/ NAME AGE 

ADDRESS 

CITY ZONE STATE 

D nona II Inter ested ONLY I. Resident Scheel training st bs Angeles. 

VETERANS G' d l cl D' hag 

I 
I 
I 
I 
/ 
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99 

If you handle communications 
equipment, PX's, PAX's, inter- 
com systems, the Ericofon is for 
you! 
The completely new North Erico- 
fon represents the first real ad- 
vance in telephone design in over 
50 years! 
A masterful departure from stere- 
otyped design that puts the whole 
phone, receiver, transmitter, and 
dial all in one, yet remains as 
light as the ordinary telephone 
handset alone! 
The "dial comes to you" feature 
makes dialing from any angle, 
any position simple and easy. 
The Ericofon is available in six 
decorator colors. 
For the Ericofon, exclusive with 
North, and other North telephone 
and communication equipment 
and components, write - 

telephone of tomorrow - here today 

INDUSTRIAL DIVISION 

NORTH ELECTRIC COMPANY ( 
257 SOUTH MARKET STREET GALION, OHIO 

Available worldwide through L. M. Ericsson Sales offices. 

32 

way, New York City, with David 
Susser, executive vice -president, in 
charge of coordinating administrative 
arO committee activities. 

Sidney Harman, Harman- Kardan, 
Inc., is president of the association. 
Other officers are: Leonard Carduner, 
British, Industries Corp., first vice - 
president; Edward Rothenstein, Arco 
Electronics, Inc., second vice- presi- 
dent; and W. Walter Jablon, Mark 
Simpson Manufacturing Co., secretary - 
treasurer. 

The board of directors includes : Sam 
Baraf, United Transformer Corp.; Rob- 
ert Ferree, International 'Resistance 
Corp.; Charles Golenpaul, Aerovox 
Corp.; Edward Finkel, JFD Manu- 
facturing Co.; Joseph Kerner, 
Blonder -Tongue Labs., Inc.; Jerome 
Kirschbaum, Precision Apparatus Co.; 
Howard B. Saltzman, Alpha Wire 
Corp.; and George Silber, Rek- O -Kut. 

The new organization's purposes are 
to promote the interests of manufac- 
turers of parts and equipment for the 
electronic and allied industries; to 
foster trade in the manufactured prod- 
ucts of these industries; to disseminate 
all useful information concerning the 
industry; and to promote better 
business relationships, more efficient 
operations, and better service for dis- 
tributors, suppliers, and ultimate con- 
sumers of the electronics and allied 
industries. 

Meetings of the membership have 
been scheduled for the fourth Wednes- 
day of each month and will feature 
prominent speakers on specific ideas of 
prime interest to the organization. 

In addition to the officers and direc- 
tors, fourteen standing committees 
will develop the activities of the 
organization. 

s 

RICHARD DEUTSCH has been appointed 
chief sales engineer of Channel Master 
Corp. 

In this capacity 
he will be in charge 
of the company's 
sales and field engi- 
neering department, 
which conducts 
dealer and distribu- 
tor meetings and 
new product sem- 
inars throughout the country. The de- 
partment is also responsible for an- 
swering the large volume of technical 
correspondence resulting from con- 
sumer and trade advertising. 

Mr. Deutsch joined the firm's me- 
chanical engineering department in 
1953. Two years later he transferred 
to the sales department as a sales 
engineer. 

* 

RIXON ELECTRONICS. INC., Silver 
Spring, Maryland, has become an inde- 
pendent company, with James L. Hollis 
as the new president. It was formerly 
a subsidiary of PAGE COMMUNICA- 
TIONS ENGINEERS. INC., Washington, 
D. C. . VITRO CORPORATION OF 
AMERICA has concluded negotiations to 
acquire all the business and facilities 

(Continued on page 113) 
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if.ç á4í. . 

HOW TO PASS 

Your FCC Commercial 

LICENSE EXAMS* 
1 

Get Your FCC License 

We Guarantee* 
to train you 

until you receive 

Your FCC License 
See Free Catalog, for complete details 

Cleveland Institute training results in success 
with commercial FCC examinations 

. . . easily . . . and quickly 
Here's Proof: 

Nurse Ind Address License Time 
Prentice aarrisoa, Lewes. Delaware 1st 27 weeks 
John I1. Johnson, Boise City. Okla 1st 20 weeks 
Herbert R. Clay. Phoenix, Aria 2nd 22 weeks 
Williatn F. Masterson. Key West. Fla 2nd 21 weeks 
Thongs J. Bingham, Finley. N. Dak 2nd 9 weeks 

(Names and addresses of trainees in your area sent on request) 

Cleveland Institute training results in jolt offers like these: 

Radio Operators & Technicians Electronic Technicians 

American Airlines has eaening, for 
radio operators and radio nlrehanies. 
Operators start at ß334.53 Per month. 
Iladlo mechanic's satan up to $1.59 
per hour. ParIndic Increases with op- 
portunity for advancement. Many r0111- 

puny benefits. 

nnntair LIrrmmirs Department: Radio 
and Radar Meellauics. Electronics 
Terhnirhms, and Junior Engineers are 

,anted 
fur a special progra on lire m 

miro! development and installation. 
Beginning rate: 5:111G and up. 

And our trainees get good jobs 
Salary Increased 
"I I nti, ed I tttiultlnn as Test Engineer with Melpar. 

eA s ia,l salary valved. \ly Cleveland 
l tritilute'lrmtaing played a major 

increase 
site qualifying me for this 

I s ll tun." 
Rosit Daugherty lai Goodwin Ct.. Apt. C 
Falls Church. Va. 

Eastern Airlines 
In a year and a half. he recelvotI his erst class FCC License. He 
Is continuing his training with Cleveland Institute. Ills goal 
Is much higher than his present position with Eastern Airlines. 
so he Is adding technical know.how" to his practical experience. 

floh Thmmson 
Ironwood !w 

ashhville I I see 
City Zone State -- 

in a Hurry! 
We can .rain you to pass your License 
Exams if ymi've had any practical experi- 
ence- amateur, military, radio servicing, or 
other. Our proven plan can help put you 
on the road to .success. 

* Your FCC ticket will be recognised by employers 
as proof of your technical ability. 

Successful 
Electronics 

Training 

Mail Coupon Now 

and get 

both 
FREE 

Accredited by toe National 
Home Study Council 

Cleveland Institute of Radio Electronics 
Desk RN -11, 4900 Euclid Bldg., Cleveland 3, Ohio 

Please send Free Booklets prepared to 
help me get ahead in Electronics. I have 
had troining or experience in Electronics 
as indicated below: 

Mil tary 
Racio-TV Servicing 
Manufacturing 
Amateur Radio 

In what kind of work 
are you now engaged? 

Broadcasting 
Home Experimenting 
Telephone Company 
Other 

In what branch of Elec- 
tronics are you inter- 
ested? 

Nome 

Address 

Age. 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Desk RN -11. 4900 Euclid Bldg., Cleveland 3, Ohio Special Tuition Rates to Members of Armed Forces RN -11 a m- --- - - - - - - - a au - r - - - - - ------- ate- --- - - - - -- - - - - - - -ate -mm 
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ALTE[ 
SPEAKER COMPONENTS 
designed for the most natural .. . 

most faithful sound reproduction 

T 

ALTEC LANSING speaker components exemplify the 
ALTEC tradition to give the most faithful reproduction of 
sound obtainable through the most natural means. 
ALL of these ALTEC high frequency horns are of the sec- 
toral, exponential type which provides a clear, mathematically 
calcu'ated flow path to direct the sound waves into the 
proper distribution pattern without interfering with their 
natural propagation in the air. These sectoral horns provide 
efficient distribution control at all frequencies, unlike diffu- 
sion and other types which have wide distribution at the 
lower frequencies and become extremely directional and 
inefficient in the higher ranges. 
These sectoral horns and their associated driving elements 
represent the only true method for obtaining high efficiency, 
full dynamic range, smooth frequency response and wide, 
regular distribution of high frequency sounds. 
Have the pleasure of listening to a two -way speaker system 
of ALTEC LANSING speaker components at your dealer's. 
If your ear is in tune, you'll take ALTEC home. 

HORN 
This new ALTEC high frequency horn is 
the finest available for home use. When 
used with the ALTEC 8020 high frequency 
driver the 511B gives amazingly smooth 
response throughout the range from 500 to 
22,000 cycles, one -half octave above the 
range of the human ear. The ALTEC 803 
bass speaker, either singled or paired, is 
recommended as a bass component for use 
with this horn. The 500D dividing network 
is needed to complete this system. 

PRICE: $36.00 

51113 811B 

HIGH FREQUENCY DRIVER 802D 

Designed specifically for use with the 5118 
and 811 B horns for smooth 500 to 22,000 cycle 
high frequency reproduction. 

Power: 30 watts; Range: 500- 22,000 cycles; 
Impedance: 16 ohms; Magnet Weight: 1.3 lbs 

PRICE: $57.00 

For use with the 802D h.f. driver and 5118 
horn. Has smooth 12 db per octave slope and 
detentedhigh frequency shelving control de- 
signed for external mounting with 4 steps of 
1'/, decibels each for precise adjustment to 
individual rooms. 

Impedance: 16 ohms; HF attenuation: 6 db, 
db steps; Crossover: 500 cycles 

PRICE: $54.00 

Has the same characteristics as the 5000 but 
with 800 cycle crossover for use with the 
811B horn and 8020 h.f. driver. 

Impedance: 16 ohms; HF Attenuation: 6 db, 
db steps; Crossover: 800 cycles 

PRICE: $42.00 

500D 
DIVIDING 

NETWORK 

800 E 

DIVIDING 
NETWORK 

HORN 

This superb ALTEC horn is identical in de- 
sign concept and quality with the 511B but is 
smaller and has a frequency range from 800 
to 22,000 cycles. The 811 B with the 802D driver 
can be used with the ALTEC 803A bass 
speaker or with the 415A Biflex to extend this 
wide range speaker to a full 22,000 cycle 
system. 

PRICE: $27.00 

3000 B HIGH FREQUENCY SPEAKER AND 
NETWORK 

This newly developed high frequency speaker 
and horn used with the 3000B network is the 
ideal unit to extend the range of the ALTEC 
412A and 415A Biflexes or of any efficient 
12' or 15" cone speaker to a full 22,000 cycles.. 
The dividing network separates high and low 
frequencies at 3000 cycles, crossing over at 
a smooth 12 db per octave curve. 
Speaker- Power: 20 watts; Impedance: 
8 ohms; Range: 3,000 -22,000 cycles 

PRICE: $39.00 
Network -Impedance: 8 ohms; HF Attenua- 
tion: 10 db continuously variable; Crossover: 
3000 cycles 
PRICE: $21.00 

803A BASS SPEAKER 
The 803A is used as the bass component in 
many of ALTEC's larger theatre speaker 
systems. Since it is intended for use with the 
8020 high frequency driver and either the 
511B or 811B horn its efficient frequency 
range is limited to 30 -1600 cycles. This 1600 
cycle upper range assures a smooth cross- 
over at any frequency up to 800 cycles. As a 
result the 803A has a bass performance far 
superior to that of loudspeakers designed to 
operate over a wider frequency spectrum. 
Power: 30 watts; Impedance: 16 ohms; 
Range: 30 -1600 cycles; Magnet Weight: 
2.4 lbs 

PRICE: $60.00 

ALTE[ 
LANSING CORPORATION 

ALTEC LANSING CORPORATION 
1515 S. Manchester Avenue, Anaheim, Calif. 
161 Sixth Avenue, New York 13, N.Y. 

Write for free catalogue Dept. rM11 

Ad YT[-11 
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MEW! 12 -1hATT Williamson -type HIGH 

FIDELITY !MIGRATED AMPLIFIER HF12 
with Preamplifier, 

Equalizer & 

Control Section 

K1T$3445 WIRED 
55795 

CSi pact, Ixau- ifully packaged & styled. Provides 
complete "fro-it-end" facilities and true higi 
tiddity performance. Direct tape head & mag- 
netk phono inputs -with NARTB (tape) & RIAA 
( phono) fcedtack equalizations. 6 -tube circuir, 

m triode pot variable turnover bass & treble 
fmdback -type Done controls. Output Power: 12 
w cont., 25 w pt. IM Dist. (60 & 6000 cps @ 4:1)' 
15? @ 12 w 0.55% @ 6 w; 0.3% @ 4 w. 
Freq. Reap.. I -v: db 12 cps - 50 ke; 12 w 
ßJ.5 db 25 cps - 21 kc. Harmonic Dirt: 20 epa 
2 < @ 4.2 w; 4: % @ 2.5 w; 30 epa: 2% @ 11 w: 
4¢7r @ 6.3 w; 40 cps: 1% W 12 w: rio % @ 9.3 w; 
2(O111 cps; 44% @ 11 w; 10ker 1% @ 10'w: 44% 
l;. 6 w. Tran&lnt Reap: excclknt square wave 
rearduction (4 use: rise -time); negligible ring- 
ing, rapid settling on IO kc square wave. Inverse 
Feedbacks 2e db. Stability Margin: 12 db. Damp- 
ing factor: ab.ve f, 20 cps - 15 kc. Speaker 
Commetionst 4, 8, If ohms. Tone Control Range: 
W 10 ice, =13 lb; 19 50 cps, =16 db. Tubes: 
2- ECC83 /12AX7, 1- ECC82 /12AU7, 2.ELR4, 
I-EZFI. Size: LEWD: 314" x 12" x 81/4". 13 lbs. 
Mounts in and ou of cabinet. 

MW! 50- MATT 

Ultra- Linear 
H 'GH 

FIDELITY 

POWER 

AMPLIFIER 

HF50 [IT $5795 WIRED $87°5 
Lire the 11E60 shown below, the H1,50 fatures vir- 
tually absolute stab.11ty flawless =ra rodent re- 
spense under ether esistive or reac:ìvr (speaker) 
loa 1, & no bounce o- flutter under pulsed condi- 
tion. Extremeb high quality ou *put transformer 
wia extensiv:ly interleaved windings, 4. 8. & 16 ohm 
speaker conneetrns, vrain- oriented steel, & fully potted 
in seamless steel case. Otherwise ilenEcai to 11E60. 
Output Power: 50 x .:ant.. 10) w plc. IM Distor- 
tion (60 & 6(OD :Ds re 4:1): below 1 "; at i0 w; 0.5% 
(3, 45 w. Harmonic Dist.: below 0.5:, :etween 20 
cps & 20 kc rit tin 1 db of rated prwer Freq. Resp. 
at . w: *0.5 db 6 cps -60 kc; *(.1 alb 5 cps -30 
kc at any level (rim 1 raw to rated -tower; no peaking 
or raggedness outside radio range. All other specs 
Identical to 1E60 below. Matching :over E -2 
54.ío. 

ryEW! 

50-WATT 
UI tra-Linear 

HI GH- 

Cï G O O O FIDELITY 

INTEGRATED POWER !,MPLIFIER HF52 
with Pretwnplif er, Equclizer 8 Control 

KIT 569°5 WIPED 510995 Section 
: :ontbines a forcer antplifict seetior e 

a 

entiaLy 
dentical to the H ?SO power amplifier with a 
reamp- equalr :er control section simier to HF20 

_elow. Provis on for use with electronic :rossover 
:network & addition: I amplifier($). See 11F50 for 
response & distortior specs; HF60 for squire wave 
response, risetime inverse feedback. ;lability 
margin, damping factor, speaker connections; 
HF20 for preamplifi_r, equalizer & foutrai section 
description. Hum & noise 60 db below rated out- 
put on magn:tic pion input (8 mi input fa 
cited output), & 72 db below rated output of 
I.igh level inputs (0b )7 input for rand output). 
Matching Cover E -I $5.50. 

e 

kit* 
HIGH FIDELITY PREAMPLIFIER 

--Kell LIT 52495, WIRED $3795 

Wilt Fewer Supply 'Hí61 KIT 5299', WIRED $4495 

Will not add distartioa or detract from the wide 
band or transient response of the finest lower 
amclir ;ers at any control settings. High quality 
feedback circuitry throughout plus the most corn- 
Were control & switching facilities. Heavy - gauge 
solid ,rushed brus panel, concentric controls, 
one -piece brown :namel steel cabinet for lasting 
attractive appearance. Feedback- type, sheer cut- 
off f 13 db /octavo) &crotch: rumble filters. Low- 
distortion feedback equalisation: 5 most common 
recerd:ng curves br LPs & 78s including RIAA. 
Low-distortion fesdbaek tone controls: provide 
large toost or cut in b.ss or treble with ntid.fregs 
& volume unaffcaed. Centraleb printed -circuit 
Senior "Compentrol" loudness control with con - 
eeotaie level e.ntrot. 4 hi-level switched Inputs 
(tuner tv, tape, aux.) is 3 low -level inputs (ulu- 
late (rant panel law -level input selector penults 
:oncurrent use of changer & turn:able). Proper 
pickan loading .1 tenuation provided for all 
lualky cartridges. limn bel. eonteol. DC anpe :- 
mposed on Llamcnt supply. 4 convenience ou :- 
ets. 3strenely aa: wldeband seq. reap.: ±2 db 

2.100.090 cps; ±0.3 db 12.50,000 cps. Extremely 
seusliae. Negligible hum, noise, harmonic or IM 
dirtostion. Size: 4.7/8" z 12.5/16" x 4 -7/8 ". a lbs. 

See The "BEST EUYS" NOW 
IN STOCK a` your ,nearest 
distributor. Fill out coupon on 
ether side for FREE CATALOG. 

Prkes 3% high -t on wert Nast. 

Novemter, 1957 

NEW 
tíO -W 1TT Ultra -Lir ear 

HIG FIDELIT' POWER AWL FIER -HF60 
with ACRO 70-330 DUTPU1 TRArIS'ORMER 

KIT $1295 WIRED 59995 

Supe-rlative performance, obtained tbrnuth finest 
components & circuitry. EF86 low -mi se vo :age am- 
p:lifie: direct -coip ed to 5SN7GTB cathede coupled 
phase inverter dyeing s. pair of Ulm- Linear eonnected 
push -gull EL34 output tubes orersted with fixed 
bias. Rated pews output: 60 w (13) or peak). 
IM Distortion (5) & 500) cps at i:U: less than 1% 

at 60 w; less than 0.59; at 50 w. Harmonic Distor- 
tion: less than O.; ?;, a: any freq. be .weer i0 cps & 
2) kc within 1 db of 60 w Slnusoidel Freq. Resp.: 
at : w: t0.3 d ; cps -100 kc; *01 d 15 cps to 
35 kc at any level from 1 mw to rated power; no 
p :aiieg or raggedcess outside sotto range. Square 
ware Resp.: oral ant item 20 cpi to 25 ke, 3 uses 
rise-time. Senaitky: 0.)5 v for 6( w. Damping 
Factor: 17 Inverse Feeitack: 21 db. ;tat flirty Mar- 
gin: 16 db. Hum 10 db aelow rated output. ACRO 
TO.330 Output Transformer (fully potter), 'imager 
Taps: 4, 8, 16 ahrs. C234 extra - rugged rectifier 
(indiretly- created cathode eliminaxs high ¡tatting 
voltage on electrnlj :ics & delays Bf- uni I amplifier 
tubes warm up). Input level control Panel mount 
fuse holder. Bot atas and DC - balance adjust - 
ments. Std octal locket ,rovided fo.- pre -amplifier 
pewee take-off. Size: 7' s 14e x 8 ". 30Ibs. Matching 
cover Model E -3 14.50. 

COMPLET_ with FAICTORY -BUILT CABINET - 
2 -WAY HI -FI SPEAKER SYSTEM t'HFS1 

(3995 

NEW 
COMPLETE with 'reampl tier, Equalizer 

Bt Control Sedion 
20 -WATT Ultra- Linear Williamson -Type 

HIGH FIDELITY AMPLIF ER #HF -20 

KIT $4995 WIRED $79" 
A low -cost, ccmpletz- facility amplifier of the 
highest quality that acts a new standard of pet - 
formance at the price. kit or wired. Rated Power 
Output: 20 w '3: w oeak). IM Distortion (6o & 
6000 cps /4 :1) at rated power- 1.3 %. Mts. Har- 
m mile Distortion between 20 t 20,006 cps at 1 
dl under rate -1 power approx. 1 %. Mid -band 
Harmonic Distortion st rated pewee: 0..3%. Power 
Response (20 w) t ±0 5 db 20 -2 ),000 cps; ±1.5 db 
10-40,000 cps. Freq. Resp. (4'4 w): ±(.E alb 13- 
35.000 cps; -!:.5 db 7- 50,000 cps. S feedback 
equalisations lcr LPs & 78s. Low-distortion feed- 
bark tone controls: large boosts or cuts in lass or 
treble with mid.freqs. :2 volume unaffected. Loud- 
ness control & separate level set control on front 
panel. Low Z ouput o tape recorder. 4 hi -level 
sw.tehed inputs: Lund, tv, tape. aux: 2 low -level 
inputs for proper loading with a:1 tarok gee. Hum 
baL control. DC superimposed on filament s apply. 
Extremely fine outptu transformer: it ter caved 
windings, tight cocplicg, careful balancing, grain - 
oriented steel. flit" x 1 i" x 10". 24 lbs. 
2'l¡ Ching cover stood E -1. $4.50. 

Genuine 2 -way book -shelf size speaker system. lenses héavy 
duty 8" woofer (6.8 oz. magnet. el matching Jetsam com- 
nressinn -driver exponential born tweeter with level :ontrol. 
Smooth clear. Lass & crisp extended highs tree of to oration 
Ye artificial britiance. Fazr.ry -twit tuned bans rifle birch 
hardwood :ahiret (not a :it) constructed to high quality 
standees. Neutral acoust'cal grille cloth framed by a smooth - 
sanded slid birh molding. Freq. reap. measured . ft away 
on principal ans in ane :hoc chamber with 1 watt input 
-Woofer: f4 lb 811800 q -s; Tweeter: *i db 2£0010,000 
cps; Crossover Region: If 00-2E0( cps. sh.ft in lead over 
this regi)n depends on tweeter eve) control seeing. Power - 
landling capacity: 25 watts. Size: 2 a 11" s 9' 25 lbs Wir- 
ing fine: 15 min. 

733 -00 Northern Blvd., L I. C., N.Y. Turn page f,r other EICO cd. 
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the specs prove it . . 

your BEST BUY is 

for COLOR & Monochrome TV servicing 

FREE CATALOG 
shows you HOW TO SAVE 50%. 

on 50 models of top quality 

professional test equipment. 

MAIL COUPON NOW! 

NEW! 
TV -FM SWEEP 

GENERATOR & 

MARKER =368 

a NEW! DYNAMIC 

b s a ¡ CONDUCTANCE a .e UBE & TRANSISTOR 

fftfl I I {' KIT 

TESTER #66h6RED 

1 
- -- - S. 169" $109" 

COMPLETE with steel cover and handle. 
SPEED. ease, unexcelled'accuracy & thoroughness. 
Tests all receiving tubes (and picture tubes with 
adapter). Composite indication of Gm, Gp & peak 
emission. Simultaneous sel of any 1 of 4 combina. 
tions of 3 plate voltages, 3 screen voltages, 3 ranges 
of continuously variable grid voltage (with 5% 
accurate pot). New series- string voltages: for 600, 
450, 300 ma types. Sensitive 200 ua meter. 5 
ranges meter sensitivity (I co shunts & 5% pot). 
10 SIX -position lever switches: freepoint Connec- 
tion of each tube pin, 10 pushbuttons: rapid insert 
of any tube element in leakage test circuit & speedy 
sel- of individual sections of multi- section tubes in 
merit tests. Direct- reading of inter -element leakage 
in ohms. New gear -driven rollchart. Checks n -p -. & 
p -n -p transistors: separate meter readings of col- 
t leakage current & Beta using internal dc 
power supply. Deep- etched satin aluminum panel; 
rugged greys, rink le steel cab i net. CRA Adapter 84.50 

NEW! 
tic COLO R 't and Monochrome 

DC to 5 MC LAB & TV i 

5" OSCILLOSCOPE 
e =460 

KIT WIRED 

j s) 
. 

b 57995 '1295° 
Features DC Amplifiers! 

Flat from DC -4ä mc, usable to 10 mc. VERT. 
AMPL.: sens. 25 mes mv/in; input Z 3 megs; 
direct -coupled & push -pull thruont; K- follower 
coupling bet. stages; 4 -step freq- compensated 
attenuator up to 1000:1. SWEEP: perfectly linear 
10 cps -100 kc (ext: cap. for range to 1 cps); pre. 
set TV V &H positions; auto- sync. amp!. & lim. 
PLUS: direct or cap. coupling bal. or unbal. 
inputs; edge -lit engraved lucite graph screen; 
dimmer; filter; bezel fits std photo equipt. High 
intensity trace CRT. 0.06 uses rise time. Push -pull 
hor. amp1., flat to 400 kc, sens. 0.6 rms mv/in. 
Built-in volt. calib. Z -axis mod. Sawtooth & 60 cps 
outputs. Astig. control. Retrace blanking. Phasing 
control. 

5" PUSH -PULL 
OSCILLOSCOPE 

_425 
KIT 544.95 

Wired $79.95 

7" PUSH -PULL 
OSCILLOSCOPE 

=470 
KIT $79.95 

Wired $129.50 

TUBE TESTER 
#625 

KIT $34.95 
Wired $49.95 

tests 600 
mil series 
string type 

tubes 
illuminated 
roll -chart 

Pia Tube Test Adapter $4.50 

Entirely electronic sweep circuit (no mechanical 
devices) with accurately-biased i.cred.etor for 
excellent linearity. Extremely flat RF output: new 
ACC circuit automatically adjusts osc. for max. 
output on each band with min. ampi. variations. 
Exceptional tuning accuracy: edge -lit hairlines 
eliminate parallax. Swept Ore. Range 3.216 mc 
S fund- bands. Variable Marker Range 2-75 MC in 
3 fund. bands: 60-225 mc on harmonic bard. 4.5 
me Xtal Marker Oar., steal supplied. Ext. Marker 
provision. Sweep Width 0 -3 mc lowest max. devia 
lion to O.30 mc highest max. dev. 2 -way blanking. 
Narrow range phasing. Attenuators: Marker Size, 
RF Fine, RF Coarse (4 -step decade). Cables: out- 
put, 'scope horiz., 'scope vertical. Deep -etched 
satin aluminum panel; rugged grey wrinkle sled 
cabinet. 

NEW! RF 

SIGNAL GENERATOR 

=324 
KIT WIRED 41` 

52695 53993 

150 lee to 435 me with ONE generator! Better 
value than generators selling at 2 or 3 times its 
cost! Ideal for IF-RF alignment, signal tracing & 
trouble -shooting of TV, FM, AM sets; marker 
gen.; 400 cps audio testing; lab. work. 6 fund. 
ranges: 150 -400 ice, 400.1200 ke, 1.2 -3.5 mc, 
3.5.11 me, 11 -37 me. 97 -145 me; 1 harmonic 
band 111 -435 mc. Freq. accurate to ±1.5 %; 6:1 
vernier tuning & excellent spread at most impor- 
tant alignment frogs. Etched tuning dial, plexi- 
glass windows, edge -lit hairlines. Colpitts RF ose. 
directly plate -modulated by K- follower for 
improved mod. Variable depth of int. mod. 0 -50% 
by 400 cps Colpitts Ose, Variable gain ext, ampli- 
fier: only 3.0 v needed for 30% mod. Turret. 
mounted coils slug -tuned for max. accuracy. Fine 

Coarse (3 -step) RF attenuators. RF output 
100,000 uv: AF sine wave output to 10 v. 50 -ohm 
output Z. 5 -way jack -top binding posts for AF in/ 
out; coaxial connector & shielded cable for RF out. 
12AU7, 12AV7, selenium rectifier; xmfr -operated. 
Deep -etched satin aluminum panel; rugged grey 
wrinkle steel cabinet. 

Sep. volt- 
meter & 
ammeter 

KIT 

$29.95 

Wired 
$38.95 

6V & 12V BATTERY ELIMINATOR & 
CHARGER ..1050 

Sep. hi -gain RF 
& lo -gain audio 

inputs. 
Special noise 

locator. Calibra- 
ted wattmeter. 

KIT $24.95 
Wired $39.95 

DELUXE MULTI-SIGNAL TRACER #147 

20,000 Ohms 'Volt 
MULTIMETER =565 

KIT 24.95 
Wired $29.95 

NEW! PEAK -to -PEAK 

VTVM 232 & UNI - 

PROBE (pat. pend.) 
KIT WIRED 
52995 $4995 

wor' ---1' 

Half -turn of probe tip selects 
DC or AC -Ohms. 

Uni -Probe os `lusi with a-.- EICO - only l probe performs 
all function:! 

Latest circuitry, high sensitivity & precision, wide 
ranges & versatility. Calibration without removing 
from cabinet. New balanced bridge circuit. High 
Z input for negligible loading. 41/2" meter, can't 
burn-out circuit. 7 non -skip ranges on every 
function- 4 functions: +DC Volts, -DC Volts, AC 
Volts, Ohms. Uniform 3 to 1 scale ratio for extreme 
wide -range accuracy. Zero center. One zero -adj. for 
all functions & ranges. 1% precision ceramic multi- 
plier resistors. Measure directly peak -to -peak volt- 
age of complex & sine waves: 0 -4, 14, 42, 140, 420. 
1400, 4200. DC /RMS sine volts: 0 -1.5, 5. 15, 50. 
150, 500, 1500 (up to 30,000 v. with HVP probe & 
250 mc with PRF probe). Ohms: 0.2 ohms to 
1000 melts. 12AU7, 6AL5, selenium rectifier; xfmr- 
operated. Deep- etched satin aluminum pane:. 
rugged grey wrinkle steel cabinet. 

Prices 5 °'° higher on Wes? Cocst. 
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1000 Ohms Volt 
MULTIMETER 

=536 
KIT $12.90 

Wired $14.90 

Reads 0.5 ohns 
-500 megs, 10 

mmfd -5000 mid. 
power factor. 

R-C ERIOGE i R-C-L 
z.-.95oB 

KIT 
$19.95 
Wired 
$29.95 

COMPARATOR 

VTVM PROBES KIT Wired 

Peak-to -Peak $4.95 $6.95 
RF $3.75 $4.95 
High Voltage Probe -1 $6.95 
High Voltage Probe -2 $4.95 

SCOPE PROBES 

Demodulator $3.75 $5.75 
Direct $2.75 $3.95 
Low Capacity $3.75 $5.75 

EICO, 3x-00 Nori .n aivd., R -1 I 

Show me HON TO SAVE 50% on Test Equip- 
ment and Hi-Fi. Send me FREE Catalog and 
name of neig ,borhood d' - butor. 

Name 

City /ono Stab 
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CHARLES M. DOWNS 
¡., Engineering Dept.. 
Cocva- cm Diego) 

IN THE past few years a new applica- 
tion of electronics has "come of 
age." Telemetering (meaning to 

measure from a distance or to trans- 
mit a measurement) which has been 
used for the last ten years in missiles 
and rockets is now extensively used in 
flight testing military and commercial 
aircraft. With the advent of super- 
sonic aircraft there was a need for a 
measuring system that would operate 
automatically with accuracy and pre- 
cision without distracting the pilot of 
the aircraft in any way. Various air- 
borne recording devices had the accu- 
racy required but took up too much 
space, were too heavy, or were too re- 
stricted in the type of data they could 
record. 

As an example, one type of record- 
ing oscillograph used as an airborne 
recorder weighs 70 pounds, records 26 
functions and has a frequency range of 
from d.c. to about 500 cycles. With 
additional equipment (linear ampli- 
fiers) the frequency range is extended 
to 3000 cycles. A telemetering system 
weighing half as much can record 
many more functions with a response 
on some subcarrier bands (see Table 
1) of from d.c. to speech frequencies. 
Safety functions such as temperature, 
pressure, and acceleration can be in- 
stantly and continuously monitored on 
the ground during flight. If safe lim- 
its are exceeded, the pilot can be no- 
tified for corrective action. 

When an aircraft crashes into the 
ground at 500 miles per hour, there is 
little left from which to determine the 
cause of the crash. Lives have been 
saved because records, safe on the 
ground, revealed the cause of system 
or structural failure in telemetered 
aircraft. Data from airborne recorders 
would have been lost. 

Since recording oscillographs are an 
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The Convzir F -10:A all-weather supersonic jet interceptor- Tele. 
metering played ca important part in the exhaustive flight testing 
of this aicraft at Edwards Air Force Base before the F- 102A's 
became eperatio2al with Air Defense Command sgirdrons. 

Part 1 of a two -part series on principles and applications 

of telemetering as used in developmental aircraft testing. 

important part of the receiving station, 
it should be pointed out that teleme- 
tering has not replaced the oscillo- 
graph as a flight test recorder; it has 
only moved the oscillograph down on 
the ground where its full capabilities 
can be utilized. 

An oscillograph uses small mirrors 
mounted in galvanometer movements 
to reflect beams of light onto a moving 
strip of photosensitive paper. Thus the 
waveform of the current fed to the coil 
of the galvanometer is photographed 
as a continuous graph. Paper speed is 
variable from about 0.5 to 100 inches 
per second. One of the factors which 
limits the upper frequency response of 
an airborne oscillograph is paper speed. 
Due to the short supply of paper that 
can be carried aloft. the speed must be 
kept low if more than a few minutes 
of flight are to be recorded. This prob- 
lem is overcome when the recorder is 
located in the ground station. Tele- 
metered data stored on magnetic tape 
can be played back as many times as 
desired and oscillograph records may 
be made at any paper speed. Here it 
should be pointed out that oscillograph 
records are usually employed to deter- 
mine which parts of the flight should 
be selected for further data reduction. 

Theory of Operation 
The theory of operation of an FM/ 

PM telemetry system should be easily 
understood by anyone familiar with 
audio circuits. Several audio oscil- 
lators, operating at different frequen- 
cies, are frequency modulated by their 
associated pickups. The frequency- 
modulated audio signals are used to 

phase modulate a radio transmitter op- 
erating in the range of 215 to 235 
megacycles. The r.f. signal is, in turn, 
picked up by a receiving station where 
the audio output of a receiver is passed 
through bandpass filters which sepa- 
rate the subcarrier oscillators (the 
audio oscillators in the aircraft) from 
the complex audio signal. The output 
of each bandpass filter is then fed into 
an audio discriminator which produces 
a varying d.c. voltage corresponding to 
the frequency shift of the subcarrier 
oscillator. The current in the discrim- 
inator output signal is the electrical 
equivalent of the original modulating 
signal obtained from the pickup in the 
aircraft. The discriminator output is 
then fed into electro- mechanical re- 
corders such as recording oscillographs 
and pen recorders. Tape recorders, at 
the same time, record the audio out- 
put of the receivers so that in case of 
failure of one of the discriminators or 
electro- mechanical recorders, the data 
will not be lost. The tape playback 
can be fed directly into automatic data 
reduction computers if additional data 
reduction is required. 

Airborne Components 
Let us now consider various campo- 

nents of a system and their functions. 
Pickups and subcarrier oscillators 
(SCO's) fall into three basic types: 
voltage -, resistance -, and inductance- 
controlled. Of these three, the voltage - 
controlled oscillator is probably the 
most widely used. A diagram of a sim- 
ple voltage -controlled system is shown 
in Fig. 1. Excitation voltage (in this 
case d.c.) is applied across a precision 

37 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


BAND 

CENTER 
FREQUENCY 

(cps) 

LOWER 
LIMIT 
(cps) 

UPPER 
LIMIT 
(cps) 

FREQUENCY 
RESPONSE 

(cps) 
I 400 370 430 6.0 
2 560 518 602 8.4 
3 730 675 785 11 
4 960 888 1032 14 
5 1300 1200 1389 20 
6 1700 1572 1828 25 
7 2300 2127 2473 35 
8 3000 2775 3225 45 
9 3900 3607 4193 59 

10 5400 4695 5805 81 
11 7350 6799 7901 110 
12 10,500 9712 11,288 160 
13 14,500 13,4.12 15.588 220 
14 22,000 20,350 23,650 330 
15 30,000 27./50 32,250 450 
16 40,000 37.000 43.000 600 
17 52.500 48,560 56,440 790 
18 70.000 64.750 75,250 1050 
Wide -band ( ±15% of center frequency) operation may be used on 

70 kc. if adjacent bands are omitted. 
22 kc. through 

Table 1. The various subearrier bands that are employed in telemetering systems. 

potentiometer. The shaft of the poten- 
tiometer is linked to an angular mo- 
tion such as the rudder of an aircraft. 
The signal voltage from the arm of the 
pot is fed through shielded wire to the 
SCO. In one type of voltage- controlled 
SCO the input signal is fed to a react- 
ance modulator combined with a Hart- 
ley oscillator. In another type, a free - 
running multivibrator is frequency 
modulated by using the signal voltage 
to bias the grid of one half of the os- 
cillator. The frequency stability of 
either of these types under steady - 
state input conditions is excellent. 

The frequency deviation of a volt- 
age- controlled SCO is an inverse func- 
tion of signal polarity shift. In other 
words, when the signal is made more 
positive, the output frequency de- 
creases. Two voltage ranges are gen- 
erally used : 0 to 5 volts and ±2.5 volts. 
Since very sharp bandpass filters 
(down 60 db a few cycles past the 
bandpass limit) are used in the receiv- 
ing station, SCO bandwidth limits and 
therefore input voltage limits must be 
carefully observed. Band limits (de- 
viation limits) are determined as fol- 
lows. There are 18 SCO frequencies 
established by the Department of De- 
fense's Research and Development 
Board (RDB) now in use. (See Table 
1.) Each SCO is allowed to deviate 
7.5% of its center frequency each side 
of center frequency. As an example, 
given a 2.3 kc. SCO with a voltage 
range of 0 to 5 volts, the output fre- 
quency at 2.5 volts would be 2300 cps 
or f,. At 5 volts the frequency would 
be 2127 cps or f.. With 0 volt applied, 
the frequency would become 2473 cps 
or f,. To provide a "fudge factor" and 
to reduce noise, many systems are op- 
erated at 80% bandwidth. Bandwidth 
now becomes 80% of 7.5% of f,,. 

Special 15% units are available 
which are used when wide -band opera- 
tion is desired. 

So far, we have considered only a 
d.c. modulating signal. Although a.c. 
can be used to modulate voltage -con- 
trolled oscillators, another factor must 
be considered: that of the highest a.c. 
frequency that can be applied. Nat- 
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urally, it would be impossible to im- 
press 2000 -cycle modulation on a 2300 - 
cycle SCO. Generally, it may be said 
that up to and including the 14.5 kc. 
band, maximum modulating frequency 
should not be more than 1.5% of f,,. 
Above 14.5 kc., 3% is the maximum. 
These limits are conservative and can 
be exceeded but a point will be reached 
where severe intermodulation will oc- 
cur. It should be remembered, how- 
ever, that it is the instantaneous value 
of an a.c. modulating signal and not 
the frequency of the signal that causes 
the SCO to deviate. 

Voltage -controlled oscillators are 
used to measure control surface posi- 
tions, gas and liquid pressures, vibra- 
tion, acceleration, or any function 
which can be made to produce varying 
d.c. or a.c. voltage. A 70 kc. voltage - 
controlled SCO can be modulated by 
the pilot's microphone to provide one - 
way communication from the aircraft 
to ground. This can be used to record 
the pilot's comments which, for secur- 
ity reasons, cannot be transmitted over 
the aircraft's normal communications 
system. 

The second basic type of SCO is the 
resistance- controlled oscillator which 
changes frequency when a resistance 
change occurs in one or more arms of 
an a.c.- excited Wheatstone bridge. A 
basic resistance -controlled oscillator 
system is shown in Fig. 2. Bridge un- 
balance causes phase shift to occur in 
a phase- sensitive amplifier- oscillator 
loop. Sensitivity is determined by the 
number of active arms. Strain- sensi- 
tive bridges, precision potentiometers, 
and other variable resistance trans- 
ducers are employed with resistance - 
controlled oscillators. 

A troublesome drawback is present 
in resistance -controlled systems. The 
shunt capacitance of the shield wire 
used between the pickup and oscillator 
causes the response curve of the oscil- 
lator to become slightly parabolic. (See 
Fig. 3.) This can be reduced, however, 
by shunting the bridge at the SCO 
with another capacitance to balance 
the unwanted capacitance of the 
shielded wire. 

The third widely used type of SCO 
is the inductance- controlled oscillator. 
Mechanical motion is transferred to a 
Mumetal slug which is suspended in 
the field of a coil. The slug is oil- or 
air -damped, depending on the frequen- 
cy response desired. The coil com- 
prises the inductance of a Hartley LC 
oscillator. Thus the frequency of the 
oscillator is modulated by the mechan- 
ical motion. The pickup is not usually 
mounted more than a few feet from 
the oscillator because the shunt capac- 
itance of the shielded wire can lower 
the frequency of the oscillator to a 
point where it is out of the particular 
band being used, or can actually pre- 
vent the SCO from oscillating. This is 
overcome by mounting the pickup near 
the oscillator and running tubing (in 
the case of a pressure measurement) 
from the oscillator -pickup location to 
the measurement point. In the case of 
an acceleration measurement, the ac- 
celerometer can be mounted with the 
oscillator at the point where accelera- 
tion is to be measured. 

Many special types of pickups are on 
the market which are designed to do a 
specific job such as the measurement 
of airspeed, altitude, fuel flow, and fuel 
quantity. Some of these contain their 
own SCO's while others convert hard - 
to- measure functions into easily han- 
dled voltage, inductance, or resistance 
changes. 

The Radio Transmitter 
After the audio output of the SCO's 

in a system (most systems use from 
ten to twelve SCO's) have been mixed 
through voltage dividers into a com- 
mon audio bus, the combined or "com- 
plex audio" signal is applied to the 
modulator input of a crystal -controlled, 
phase -modulated transmitter. 

For those unfamiliar with the main 
difference between a phase -modulation 
and a frequency -modulation system, it 
might be well to point it out. The end 
result in either case is the same; the 
frequency of the transmitter becomes 
a function of the modulation impressed 
on that transmitter. However, that re- 
sult is achieved by different methods. 
An FM transmitter is actually ampli- 
tude modulated. That is, the frequen- 
cy change of the transmitter is a 
function of the amplitude of the modu- 
lating signal. A signal of 10,000 cps 
would cause the same frequency shift 
as a signal of 1000 cps if their ampli- 
tudes were equal. The rate at which 
the frequency of the transmitter is 
varying, however, is dependent on the 
frequency of the modulating signal 
that is used. 

In a phase -modulated transmitter, 
the amount of frequency deviation of 
the transmitter is a function of both 
amplitude and frequency of the modu- 
lating signal. Given a modulator with 
flat frequency response, and a ten 
SCO system with equal levels for all 
ten SCO's, the deviation of the trans- 
mitter caused by each SCO would be 
proportional to the frequency of the 
SCO. However, the frequency response 
of the modulator tube and circuit is 
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far from flat. The modulator tends to 
attenuate the level of the higher fre- 
quency SCO's. The result of these two 
opposing response curves (the increas- 
ing deviation of the transmitter with 
an increase in modulation frequency, 
and the attenuation of the higher fre- 
quency SCO's by the modulator tube) 
is a decrease in deviation response 
with an increase in frequency. It is 
therefore necessary to pre- emphasize 
the higher frequency SCO's in order to 
obtain the correct modulation index 
for a given transmitter. 

The transmitter is a compact fre- 
quency multiplier with about 2.5 watts 
output. When used to telemeter ve- 
hicles or objects which are fairly close 
to the receiving station (1 to 3 miles) 
the power output of the transmitter 
alone is enough to deliver satisfactory 
signal strength; but when used in mis- 
siles and aircraft, additional power 
amplifiers are required. Telemetering 
power amplifiers usually contain 1 or 
2 tubes (4X150A and 832B are com- 
monly used types) and produce from 
15 to 100 watts output, depending on 
tube type and plate supply voltage. 

Antenna Systems 

Antenna systems are more of a prob- 
lem than usual when mounted on 
supersonic aircraft. In addition to ex- 
hibiting a satisfactory radiation pat- 
tern, the antenna must produce a min- 
imum of drag and turbulence. For this 
reason flush antennas such as notch 
exciters, slot antennas, and quarter - 
wave dipoles imbedded in non -metallic 
material are used extensively. The air- 
speed measuring system on flight test 
aircraft usually consists of a short ta- 
pered tube, an inch or two in diameter, 
extending from the center of the nose 
of the aircraft. If insulated, the air- 
speed boom can serve as a quarter 
wave "spike" antenna. Blade antennas, 
in the form of an airfoil, can be 
mounted on the bottom of the aircraft 
where maximum r.f. propagation is ef- 
fected. A quarter wavelength at the 
frequencies in use is about 9 to 11 
inches which facilitates compact an- 
tenna design. 

One system uses one antenna mount- 
ed in each wingtip to prevent signal 
dropout during rolls and sharp banks. 
Duplexers are in use which permit two 
transmitters of different frequencies to 
be loaded into a single antenna; three 
duplexers may be used to load four 
transmitters into one antenna system. 

Design Considerations 
Telemetering systems are manufac- 

tured in "building block" form. Due to 
the individual requirements of any one 
flight research program, it would be 
hard to build a "package deal" to be 
installed in all types of aircraft. There- 
fore, it is up to the engineers and tech- 
nicians working with the equipment to 
use their ingenuity in selecting the 
components for their system. With 
these things in mind, a few design con- 
siderations will be discussed here. 

Every system has its drawbacks and 
telemetry is no exception. Possibly the 
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greatest problem encountered in a 
measurement system is noise. Types 
of noise existent in a telemetering sys- 
tem can be placed in two general 
classes: intermodulation and random 
or transient noise. Intermodulation 
can be caused by applying a complex 
wave to a non -linear impedance. Ap- 
pearing as beats between the compo- 
nent frequencies of the complex signal, 
it produces frequencies which are not 
present in the original complex wave. 
Beat frequencies are always present in 
a complex audio bus (the combined 
output of the several subcarriers in a 
telemetering system) but the levels of 
the beats are down 30 db or so in rela- 
tion to the subcarriers. If two sub - 
carrier levels are allowed to increase 
to a high enough level, the beat be- 
tween them will attain a high enough 
level to seriously affect the other sub - 
carriers in the system. Intermodula- 
tion can be reduced or eliminated by 
the use of impedance matching de- 
vices, extra isolation, and carefully 
balanced subcarrier levels. 

Random and transient noise should, 
if possible, be eliminated at its source. 
Relays switching reactive loads can 
produce a transient which can be 
picked up fifty feet away. A large ca- 
pacitor or neon lamp placed across the 
contacts of the relay can suppress 
much of the noise. Ground loops can 
be avoided by grounding the shielding 
at one point only and as close to the 
SCO as possible. Noise which ampli- 
tude modulates the SCO envelope is 
reduced by the limiters in the receiv- 
ing station radio receivers. However, 
noise which frequency modulates the 
SCO must be eliminated at its source 
if the frequency response of the SCO 
is to be utilized. In the case of a d.c. 
or low- frequency a.c. measurement. the 
recording device can be damped so that 

iRCRAFT'S 
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rr, 

Fig. 1. Block diagram of a simple voltage 
controlled subcarrier oscillator system. 
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Fig. 2. Resistance controlled SCO system. 
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Fig. 3. Resistance controlled SCO response. 

its upper frequency limit falls below 
the noise frequency. Low -pass filters 
in the discriminator output circuit are 
also useful in noise reduction but again 
the high- frequency response of the 
subcarrier is limited. 

(Concluded next month) 

Convair's receiving station at Edwards AFB flight test facility. la right fore- 
ground Is playback unit for airborne ape. The next three racks contain sub - 
carrior discriminators. Left racks contain receivers. test gear and patch hoards. 
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ce) ¡ve - 
By JULIAN D. HIRSCH 

Audio Consultant 

Check and maintain your tuner's performance 

without the use of elaborate test equipment. 

FM 
TUNER mc scifica- 
tions may 

perfor 
describe 

an 
the 
e 

tuner 
pe 

in 
terms of its quieting sensitivity, 

bandwidth, frequency stability, and dis- 
tortion. Accurate determination of 
these performance factors requires con- 
siderable expensive laboratory equip- 
ment and is usually beyond the scope of 
the audiophile or radio technician. 

The alignment and adjustment of an 
FM tuner may be performed with rela- 
tively inexpensive service instruments 
such as a signal generator, audio ana- 
lyzer, v.t.v.m., and oscilloscope. Many 
users of FM tuners have one or more 
of these test instruments available and 
should be able to perform much of the 
adjustment and maintenance on their 
receivers at home. 

However, the vast majority of users 
have no test equipment at their dis- 
posal. Without at least a v.t.v.m., it is 
next to impossible to check the per- 
formance of a tuner or to align it for 
optimum performance. However, a 
number of modern FM tuners have 
sufficient built -in metering, either in 
the form of signal and tuning meters 
or as "magic eye" tubes, so that con- 
siderable maintenance may be per- 
formed on them without additional test 
equipment. The eye, in effect, consti- 
tutes a built -in vacuum -tube voltmeter. 

This article will describe some of the 
tests and procedures which may be fol- 
lowed at home in order to check and 
maintain the performance of an FM 
tuner without recourse to expensive 
laboratory -type test equipment. For 
some of these tests, one or two simple 
service instruments will be required. 
These may be purchased ready built, 
may be constructed from kits, or may 
be borrowed from a friend who is for- 
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Testing 

FM Tuners 

at Home 

tunate enough to have them available. 

Sensitivity Measurement 
The sensitivity of an FM tuner is 

normally expressed as "X microvolts 
for 30 db quieting." This is defined as 
the minimum signal for which a 30 db 
increase in output is obtained when 
modulation percentage is changed from 
zero to 30%. Most tuners are adver- 
tised as having a sensitivity ranging 
from 1 to 10 microvolts. In most cases 
the actual sensitivity is not of great 
interest to the user. He merely wants 
to be able to receive his local FM sta- 
tions with low background noise and 
distortion -free audio reproduction. The 
quieting sensitivity of an FM tuner is 
dependent, among other things, on the 
alignment of the i.f. transformers, the 
tracking and alignment of the r.f. and 
converter stages, and the transconduct- 
ance of the tubes used in the r.f. and 
i.f. stages. It is normal for tubes to 
deteriorate with use and frequently the 
adjustment of the i.f. transformers will 
change with the passage of time, under 
conditions of variable temperature and 
humidity. These deteriorations usually 
occur very gradually, and may not be 
noticed in day -to -day listening. The 
usual result is an eventual dissatisfac- 
tion with the receiver's performance 
without being able to pin -point the 
source of the trouble. 

Fortunately, it is very simple to de- 
termine whether a receiver has lost 
some of its original performance if a 
system of periodic checking is insti- 
tuted from the beginning. When the 
tuner is first put into service, and if it 
seems to be operating satisfactorily, 
the signal strengths of several local sta- 
tions should be noted. If the tuner has 

a signal strength meter, as many do, 
this may be used as a direct indicator of 
signal strength. If only a zero -center 
tuning meter, or no meter at all, is pro- 
vided, it will be necessary to measure 
the limiter grid bias with a v.t.v.m. See 
Fig. 1. On tuners employing limiting 
followed by a Foster -Seeley discrimi- 
nator, the limiter grid circuit is easily 
identified. If the receiver uses more 
than one stage of limiting, the meas- 
urement should be made at the grid 
of the first limiter. 

If a ratio detector is used, without 
limiting, the output voltage of the de- 
tector is usually used for a.g.c. and may 
be used as a measure of signal strength. 
See Fig. 2 for a typical circuit employ- 
ing a ratio detector. In either case a 
negative voltage will be read, whose 
magnitude increases with signal 
strength. This voltage is indicative both 
of the signal strength and the gain of 
the preceding r.f. and i.f. stages. If 
strong local stations are selected as 
reference signals, it may be expected 
that their strengths will not vary great- 
ly with time. Sometimes one station 
may vary widely in strength due to 
transmitter or antenna difficulties or 
changes. However, using several check 
signals will permit easy detection of 
such an occurrence. 

Assuming that the signal strengths 
of the check stations remain constant, 
any reduction in meter reading at a 
subsequent time indicates a deteriora- 
tion in performance of the tuner. Since 
some meter circuits are sensitive to line 
voltage changes, it is a good idea to 
check line voltage if there is a sudden 
drop in meter readings. The loss of per- 
formance may be easily separated into 
that due to weak tubes and that due to 
mis- alignment. The alignment may be 
checked without use of additional in- 
struments, using a strong local station 
as a test signal. Disable the a.f.c.. either 
by switching it off or by grounding the 
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a.f.c. line. See Fig. 3. Tune in the sta- 
tion for maximum meter reading at the 
limiter or ratio detector. Using an in- 
sulated aligning tool, carefully adjust 
the top and bottom alignment screws 
on eaeh i.f. transformer, starting from 
the one preceding the limiter and work- 
ing toward the mixer stage. Only very 
slight adjustments should be made, to 
avoid seriously mis- aligning the tuner. 
If the alignment is correct, the meter 
reading will decrease in each case. Re- 
tune the transformer for the original 
maximum reading before proceeding to 
the next stage. If one or more trans- 
formers are found to give substantially 
higher meter readings when their set- 
tings are changed, it may be assumed 
that they were improperly aligned. 

If this procedure does not result in 
an increased meter reading, it is prob- 
able that one or more of the tubes is 
weak. It is a good idea to have a spare 
for each type of tube used in the tuner, 
which may be substituted in the re- 
ceiver until the defective tube is found. 
If the receiver has been in use a long 
time, it is likely that several weak 
tubes will be found. 

This method of aligning an FM tuner, 
while not as good as the usual methods 
employing instruments, is likely to be 
quite satisfactory in most cases. If a 
service type signal generator is avail- 
able, a more precise alignment may be 
accomplished. Fig. 4A shows the setup 
for the i.f. alignment of an FM tuner. 
The signal generator, set at 10.7 mc., is 
fed to the mixer grid. The i.f. trans- 
formers are peaked as described pre- 
viously. Fig. 4B shows an alternate 
method which may be used when a sig- 
nal generator covering the 88 -108 mc. 
FM band is available. In this case, the 
signal is fed directly into the antenna 
terminals of the receiver through a re- 
sistance network which provides the 
proper driving impedance. The receiver 
in this case must be tuned to the gen- 
erator frequency, which should be set 
at a point where no station is being 
received. 

The alignment of the r.f. and mixer 
stages may be adjusted when the signal 
is introduced in this manner, but the 
details of this adjustment will vary 
somewhat with the particular receiver 
involved. Such r.f. alignment is not 
recommended for the relatively non- 
technical audiophile except for adjust- 
ment of the oscillator trimmer to cali- 
brate the dial. Fortunately, the r.f. 
stages of an FM set are relatively 
broad and usually there is little loss of 
sensitivity from mis- alignment of these 
stages. 

Detector Alignment 
It is fairly common to find that the 

detector of an FM tuner is not aligned 
precisely on the center of the i.f. pass - 
band. This frequently causes distortion 
or high background noise level. If the 
receiver is equipped with a zero -center 
tuning meter or "magic eye" tube the 
alignment of the detector may be easily 
checked. The zero reading of the meter 
or the corresponding appearance of the 
eye tube should occur at the same fre- 
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quency for which the limiter or detec- 
tor output meter reads a maximum. If 
it is necessary to detune from this max- 
imum in order to center the tuning 
indicator, the detector is not properly 
aligned. The simplest way to correct 
this condition is to carefully tune the 
receiver for maximum voltage at the 
limiter grid (or maximum signal 
strength meter indication) and adjust 
the secondary tuning of the discrimina- 
tor transformer for zero d.c. volts at 
the discriminator output or a center 
reading on a zero- center tuning meter 
or eye tube. The easiest way to adjust 
the primary tuning of the discriminator 
transformer is to listen to a station or a 
modulated FM signal generator, prop- 
erly tuned in, and adjust the primary 
tuning of the transformer for maxi- 
mum audio output. 

The alignment techniques just de- 
scribed are, of course, crude by com- 
parison to the usual methods employing 
sweep signal generators and oscillo- 
scopes. However, they are capable of 
giving, for all practical purposes, the 
same order of performance and have 
the advantage that they may be applied 
without technical training or elaborate 
equipment. 

In general, final alignment of a ratio 
detector requires the use of a sweep 
generator and oscilloscope. A v.t.v.m. 
can be used for approximate alignment 
of a ratio detector by observing the 
variation of d.c. voltage at the detector 
output (measured at the point marked 
"X" in Fig. 2) as the receiver is tuned 
through a signal. The voltage should 
swing equally far on both sides of the 
center reading. This assumes that the 
i.f. stages are properly aligned and that 
the center frequency corresponds to the 
maximum meter reading on the a.g.c. 
line. If the voltage swings on both sides 
of center are unequal, adjust the 
secondary of the ratio detector trans- 
former for symmetry. The primary is 
adjusted for maximum output, as with 
the discriminator. 

H.F. Oscillator Alignment 
After extended periods of use, or 

sometimes even when new, the dial cal- 
ibration of an FM receiver will be 
found to be in error, either at one end 
of the dial or possibly at all points. As- 
suming that no mechanical slippage of 
the dial pointer has occurred, the cause 
of this calibration error is an incorrect 
adjustment of the oscillator tracking 
The usual procedure for alignment of 
a tuner requires that the inductance of 
the oscillator coil be adjusted at the 
low- frequency end of the tuning range 
and the small trimmer capacitor shunt- 
ing the tuning capacitor be adjusted at 
the upper end of the range. It is some- 
times a risky business for a novice to 
start squeezing or stretching coil turns 
on the local oscillator tuning coil and 
thus is not recommended unless the 
calibration error is great. In this case, 
it is a job best performed by a compe- 
tent service technician. 

A minor calibration error in the mid- 
dle or upper end of the band can be 
easily corrected by setting the dial to 
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Fig. I. Typical tuner limiter circuit. 

Fig. 2. Typical ratio detector circuit. 

Fig. 3. Common oscillator- a.f.c. circuit. 

the known frequency of a local station 
and carefully adjusting the oscillator 
trimmer capacitor until the station is 
tuned in correctly. Consult the sche- 
matic and instruction manual for the 
particular receiver to determine the lo- 
cation of this capacitor. In the absence 
of other information, the oscillator 
trimmer may be easily located since 
signals will be strongly detuned when 
the hand is brought near it. 

Frequency Stability 
Few things are more annoying than 

having to re -tune an FM receiver every 

Fig. 4. M. and front end alignment setups. 
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15 minutes or half hour due to a con- 
tinuous frequency drift in the local os- 
cillator. Many older sets suffered from 
this fault but it is fortunately uncom- 
mon in the more modern receivers. 

The incorporation of automatic fre- 
quency control(a.f.c.) in most receivers 
has he'_ped the situation considerably, 
but a.f.c. can only mask the effects of 
drift and is, in itself, no guarantee of 
long -term stability. The correct solu- 
tion is temperature stabilization of the 
oscillator, which renders a.f.c. unneces- 
sary or, at best, a convenience in tun- 
ing. 

If a receiver has excessive drift dur- 
ing warm -up, there is little that can be 
done about it by the user on a rela- 
tively non -technical level. Establishing 
the existence of drift is simple, how- 
ever. With a.f.c. switched off, turn on 
the receiver and tune in a strong sta- 
tion as soon as it warms up. Use the 
receiver's tuning meter or an external 
v.t.v.m. as a tuning indicator. In many 
receivers there will be some drift in 
the first ten minutes of operation, but 
this should not cause high distortion or 
signal loss. After ten minutes, re- 
tune the set, if necessary, and continue 
to observe the tuning indicator. Any 
appreciable drift after this point is defi- 
nitely undesirable. 

Another form of drift which has re- 
ceived less publicity than warm -up drift 
is that due to line voltage variation. In 
many locations, line voltage fluctua- 
tions are considerable during the eve- 
ning hours and many tuners exhibit 
rather large drifts with changes in line 
voltage. Actual measurement of this 
effect requires equipment beyond the 
scope of the ordinary user, but its de- 
tection is simple. Supply power to the 
tuner through a length of inexpensive 
rubber -covered wire having a cube tap 
at one end, such as is frequently used 
as an extension cord. When the set has 
fully stabilized temperature -wise, tune 
in a station carefully. Plug an electric 
iron, broiler, or other high wattage ap- 
pliance into the same cube tap supply- 
ing the tuner. This will usually drop the 
line voltage from 5 to 10 volts. Most 
tuners will show a noticeable drift 
under these conditions. The important 
thing to note is whether the station is 
detuned to the point of distortion or 
requires retuning to make the signal 

Fig. 5. Effect of band :dth on distortion 

useable. Of course, this test, as with 
all drift measurements, should be done 
with a.f.c. disabled. 

Distortion 
Distortion may be introduced in an 

FM tuner in two ways. Audio distortion 
occurs in the audio stages following the 
detector. Most tuners have little or no 
audio amplification and the signal 
levels are such that audio distortion is 
usually not significant. Most audible 
distortion comes from the detection 
process. Mis- alignment is a common 
cause of distortion. Assuming the re- 
ceiver is properly aligned, the most 
likely causes of distortion are insuffi- 
cient bandwidth in the detector or in 
the i.f. amplifier. 

A fully modulated FM signal deviates 
75 kc. each side of its center frequency. 
The discriminator must be linear over 
at least a 150 kc. bandwidth to give dis- 
tortionless output from such a signal. 
Also, the i.f. bandwidth must be at least 
150 kc. or the outermost components of 
the FM transmitted spectrum will be 
reduced in amplitude by the time they 
reach the detector. Discriminator per- 
formance is based on the signal having 
a constant amplitude and loss or re- 
duction of the frequencies at the edges 
of the transmitted band will cause dis- 
tortion exactly the same as inadequate 
discriminator bandwidth. 

The effects of i.f. or detector band- 
width limitations cannot be measured 
without expensive test equipment, but 
they can easily be detected at home. If 
the receiver is well designed, a signal 
strong enough to "quiet" the receiver 
to a 30 db signal -to -noise ratio will 
sound clean and undistorted even 
though some background noise may be 
audible. If the receiver has insufficient 
i.f. bandwidth, a weak signal will sound 
distorted. If no weak signals are avail- 
able, replace the antenna with a short 
wire to reduce the strength of a local 
station. If distortion becomes audible 
while the signal -to -noise ratio is still 
good, this is an indication of too much 
i.f. selectivity. 

The reason for this can be seen in 
Fig. 5. The i.f. selectivity curve in Fig. 
5A is typical of those found in low - 
priced FM tuners. A weak signal, not 
modulated very heavily, will be re- 
ceived without distortion, but as the 

with (A) peaked and (B) flat.topped curves. 
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frequency deviation becomes larger, the 
signal falls below the limiting level and 
distorts. A signal must be strong 
enough so that its outermost compo- 
nents limit fully if distortion is to be 
avoided. This condition is shown by the 
upper curve in Fig. 5A. 

Fig. 5B shows the i.f. response of the 
more expensive FM tuners. The "flat 
top" means that any signal strong 
enough to reach the limiting level will 
be received with little distortion. 

If the discriminator bandwidth is too 
narrow, loud passages will sound dis- 
torted on strong stations as well as 
weak ones. On most receivers, the dis- 
criminator bandwidth is at least as 
great as the i.f. bandwidth so this is not 
too great a problem. If the discrimina- 
tor and i.f. both have 150 kc. band- 
width, tuning is critical and a slight 
drift will cause distortion. Many better 
tuners now employ wide -band discrimi- 
nators, several megacycles wide, which 
make tuning fairly non -critical. 

Hum 

Hum in an FM tuner can be intro- 
duced by frequency modulation of the 
local oscillator, usually by heater - 
cathode leakage in the oscillator tube 
or in the discriminator stage, for the 
same reason. If the receiver has an 
audio section, it may arise here as well. 

A quick check is to remove the dis- 
criminator tube. If hum persists, it is 
in the audio section; if it disappears it 
is due to the earlier stages. The next 
step is to remove the limiter stage, or 
stages. Any hum remaining probably 
arises in the discriminator stage. If it 
disappears, the local oscillator is the 
most likely cause. Local oscillator hum 
only appears when a station is tuned in 
and is not present in the absence of a 
signal. The receiver hiss may mask 
hum when no station is received, but an 
oscilloscope across the audio output 
will disclose its presence. 

It is worth remembering that many 
FM stations have appreciable amounts 
of hum in their audio systems. This 
will be indistinguishable from hum 
modulation of the receiver local oscilla- 
tor. If hum is heard on some stations 
but not on others, the receiver is prob- 
ably not to blame. If it is present on all 
stations, it is most likely the fault of 
the receiver. 

The only practical treatment of hum 
arising from heater -cathode leakage in 
a receiver tube is replacement of the 
tube. Many receivers now use germani- 
um diodes in the discriminator stage, 
which eliminates that possible source 
of trouble. 

It is possible for the user of an FM 
tuner to make simple home checks of 
its performance, which will permit him 
to detect deterioration in its operation 
without the use of elaborate test in- 
struments. Many simple tests and 
alignment procedures can be performed 
with no instruments other. than the 
tuning indicators usually supplied with 
FM tuners. Practically all other serv- 
ice and test functions can be performed 
with simple, inexpensive equipment. 
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Coax Line 

R.F. 

Monitor 
Views of r.f. monitor. The shielding 
cover has been removed in bottom view. 

By ROBERT F. LEWIS. wsMpu 

MOST amateur radio operators, these 
days, are fairly well supplied with 
instruments for measuring the 

various operating characteristics of 
their equipment. Practically any ham 
can determine, with reasonable accu- 
racy, his operating frequency or final 
amplifier power input. Very few sta- 
tions, on the other hand, have any 
facilities at all for determining the 
quantity or quality of r.f. output into 
the transmission line or antenna sys- 
tem. 

In an attempt to help fill this gap, 
an r.f. output meter was developed 
which provides for the monitoring of: 
(1) relative carrier output power; (2) 
amplitude modulation percentage; and 
(3) aural monitoring of modulation. 
In view of the almost universal use 
of coaxial output circuits the instru- 
ment was designed to be inserted into 
a coaxial line without upsetting the 
characteristics of the line. 

The circuit of the monitor is very 
simple. No external power source is 
required and the total cash outlay for 
component parts should not exceed ten 
or fifteen dollars, depending on the 
cost of the microammeter. 

Briefly the monitor functions as fol- 
lows: Resistors R, and R. form a volt- 
age divider network across the coaxial 
line. That portion of the r.f. line volt- 
age which appears between the junc- 
tion of the two resistors and ground 
is rectified by CR., a 1N34 germanium 
diode. The rectified current passes 
through an r.f. filter composed of 
RFC, and C,, through calibrating re- 
sistors R. and R,, and then through 
M, (when S, is in the "R.F." position). 
The audio component of the signal 
passes through C. and T, and is recti- 

November, 1957 

Output meter for ham shack measures relative power, 

modulation percentage, and monitors the modulation. 

fled by CR.. The rectified current is 
indicated on M. when S, is in the 
"MOD." position. Thus it is possible 
to read either the relative r.f. carrier 
level or modulation percentage of a 
signal by merely throwing S, to one 
position or the other. Output for aural 
monitoring is available at J., Inter - 
stage transformer T, is connected in 
a stepdown arrangement to provide 
a better match between the low - 
impedance load and the high- imped- 
ance primary circuit. 

The resistance values of R. and R. 
are not given in the parts list as they 
must be determined for each individual 

Schematic and parts list of r.f. mcrritor. 

RI, Re -See ter,: 
Rs, R,- 50.000 ohm pot 
Cs, C4 -.001 pfd. disc ceramic capacitor 
C.,-.O1 pfd. ceramic capacitor 
C,,-.1 pfd., 400 v. capacitor 
Ritz-100 phy. r.1. choke 
M1-0.200 pa. meter 
Ts- lnterstage trans. 3:1 ratio, connected step - 

down (Merit .4 -2910 or equiv., 
Ss- S.p.d.r. toggle switch 
Jr. Je -Coas'. eonnecror (.4mphenol 83.1 -R) 
Js- Open -circuit jack 
CRr. CR., -1N34 germanium diode 

case. The total network resistance (R, 
plus R.) should be roughly one -hun- 
dred times the nominal line impedance, 
that is, between 5000 and 7500 ohms. 
It can be readily seen at this point 
that the monitor will draw a very in- 
significant amount of power from the 
transmission line, probably not more 
than one per -cent. The ratio of R. to 
R. should be chosen so that between 
5 and 10 volts of unmodulated r.f. 
will appear across R.. Much more 
than this may damage the germanium 
diode, CR,, especially with amplitude 
modulation. The total power- dissipa- 
tion rating of R. plus R. should be one 
per -cent, or more, of the expected 
transmitter power output. Both re- 
sistors should be of the non -inductive 
carbon type. 

All other component values remain 
as indicated in the parts list irrespec- 
tive of transmitter power rating. It 
should be noted, however, that cali- 
brating resistors R. and R, were 
chosen for use with a 0 -200 micro- 
ampere meter. In the event that a 
meter of different range is used, it 
would be advisable to change the 
values of R. and R.. Thus if M, were 
to have a range of 0 -100 microamperes, 
then the values of R. and R, should be 
doubled. The use of a meter of greater 
than 1 milliampere range is not recom- 
mended. 

The construction of the instrument 
can assume many variations. How- 
ever, several points should be observed. 
First, the unit should be built in a 

(Continued on page 108) 
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Two extremes in speaker system design - 
the Klipschorn, considered as having the 
highest over -all efficiency, and the Acous- 
tic Research AR -1, which is rated as hav- 
ing the lowest over -all output efficiency. 

By EDGAR VILLCHUR 
Acoustic Research. Inc. 

A leading proponent of the low - efficiency loudspeaker system discusses its 

characteristics and gives his reasons for the use of this type of system. 

THERE has been a lot of recent 
interest in loudspeaker efficiency, 
particularly with regard to its side 

effects. It has been claimed, for exam- 
ple, that high efficiency is a necessary 
earmark of good transient response, or 
that only low- efficiency speakers are 
capable of musical quality. Neither 
claim is accurate, and some of the "old 
wives' tales" about this particular 
subject need clearing up. 

First, let us examine the factors 
that actually determine the electro- 
acoustic efficiency - the relationship 
between acoustic power output and 
electrical power input -of a speaker. 
These are: (1) strength of the mag- 
netic field, (2) amount of copper ar 
other material in the gap, (3) mass 
and friction of the moving system, and 
(4) nature of the coupling between 
the voice -coil and the air which it 
drives. 

These factors are not constant at 
all frequencies. Mid -range efficiency 
may be quite different from efficiency 
at the frequency extremes; for ex- 
ample, the speaker which has the 
lowest over -all efficiency of any on the 
high -fidelity market is rated 1 as one 
of the most efficient, if not the most 
efficient, in the frequency range below 
30 cycles. Apparently it is necessary 
to dig a little deeper. 

Strength of Magnetic Field 
For a given magnetic structure, the 

size and strength of the magnet can 
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be taken as an index of the magnetic 
flux in the gap. Yet a "replacement" 
type speaker, with an Alnico V mag- 
net of 6.8 oz., may have much higher 
mid -range efficiency than a quality 
speaker whose magnet, made of the 
same material, weighs five times as 
much. The amount of magnetic flux 
is thus only a relative figure, without 
absolute significance unless all of the 
other factors are held constant. 

Amount of Copper in Gap 
One of the reasons why the strength 

of the magnetic field is not an abso- 
lute index of efficiency is that the 
relative amount of working copper (or 
other conducting material) in the gap 
may vary from speaker to speaker. 

If we design the voice -coil with a 
view to keeping bass harmonic distor- 
tion as low as possible, we must allow 
the winding to overhang the gap, so 
that even with large excursions the 
entire length of the gap is filled with 
copper. Unless the voice -coil is longer 
than the gap, each large excursion 
will remove some of the turns from 
the controlling field, and reduce the 
force generated by the signal; with 
voice -coil "overhang" the same num- 
ber of turns is always immersed in 
the field, as shown in Fig. 1A. Here is 
a case where we must choose between 
efficiency on the one hand and reduced 
bass distortion on the other. 

Fig. 2 is a comparison of perform- 
ance, with regard to distortion, be- 

tween a standard low- efficiency AR -1 
speaker system (one -inch long voice - 
coil suspended in a half -inch long gap) 
and a non -production model of the 
same speaker, whose voice -coil length 
was purposely made the same as that 
of the gap. In the improperly de- 
signed, higher efficiency model all of 
the copper works to drive the speaker 
at mid -range frequencies, while in the 
standard model half of the signal volt- 
age appears across non -active sections 
of the voice -coil. Ignoring fringing of 
the magnetic field, the sacrifice in 
mid -range efficiency would be by a 
factor of four, since power varies as 
the square of the voltage. 

Mass and Friction 
It is easy to understand intuitively 

that the heavier the vibrating cone 
and voice -coil and the greater the 
friction that must be overcome, the 
more electrical power will be required 
to set the speaker into motion at a 
given sound level. It might seem that 
the speaker designer should simply try 
for as light and frictionless a moving 
system as possible. 

But here again there are compli- 
cating factors. When we go to light 
cones we must accept more violent 
cone flexure or "breakup," a phenom- 
enon directly associated with har- 
monic distortion and with dips and 
peaks in the frequency response curve. 
Furthermore it is often desirable to 
deliberately introduce friction into the 
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speaker's moving system, in the form 
of a viscous damping substance at the 
cone rim suspensions. This suppresses 
edge reflections and the attendant 
standing waves set up in the cone. 

An additional element in avoiding 
too light a cone has to do with over - 
damping, which will be considered in 
more detail a little later. 

Speaker -Air Coupling 

The factors that have been dis- 
cussed so far involve the speaker 
mechanism itself, exclusive of its en- 
closure. These factors indicate the 
reasons that, at the present state of 
the art, all loudspeakers in themselves 
are grossly inefficient. Probably the 
best that can be hoped for, from a 
loudspeaker in a simple baffle, is a 
general efficiency on the order of 10 %. 
A more typical figure is 5 %, and cur- 
rent low- efficiency units boast effi- 
ciencies of one, or two per -cent. At 
best, we must throw away 90 per -cent 
of our amplifier power before we con- 
vert it into sound; at worst, 99% or 
more. 

This should not be a surprising 
situation to those familiar with the 
electronic field. It is an accepted fact 
in circuit design, for example, that 
narrow -band, resonant circuits can be 
designed with high gain, while wide - 
band circuits must limp along with 
low gain. A TV amplifier stage, with 
4 megacycle bandpass, is not expected 
to provide the gain of a comparable 
audio stage. The analogy is not exact, 
but it will serve. If a loudspeaker had 
only to reproduce a narrow band of 
frequencies, we would not have to 
spend so much electrical power on it. 

We now come to the most impor- 
tant single element that influences 
speaker efficiency, and the crux of the 
problem. The type of coupling be- 
tween the speaker and the air (once 
the cone area is fixed), as determined 
by the speaker enclosure, not only has 
a direct and important bearing on the 
efficiency figure, but also influences 
the kind of design that can be used 
in the speaker mechanism itself. It 
tells the speaker designer whether he 
should be building a speaker whose 
mid -range efficiency (before enclo- 
sure) is in the one to three per -cent 
category, or in the seven to ten per- 
cent bracket. The enclosure thus 
counts twice with regard to efficiency. 

In spite of the many apparent varie- 
ties of speaker enclosures available on 
the market, there are only three basic 
types: the direct- radiator (infinite 
baffle, acoustic suspension, etc.), the 
resonant (bass- reflex, acoustical laby- 
rinth, etc.) type, and the horn. The 
resonant enclosure and the horn have 
one characteristic in common: the 
cone is coupled to an increased vol- 
ume of air at low frequencies, com- 
pared to that which it would engage 
directly, and a given bass sound level 
is associated with smaller cone excur- 
sions. This means (1) voice -coil over- 
hang requirements are reduced, and 
(2) the problem of over -damping, 
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which would attenuate the bass in the 
region of speaker resonance, is like- 
wise reduced, due to compensation of 
the enclosure. Both of these results 
enable the speaker designer to work 
for maximum mid -range efficiency. 
And since horn loading also increases 
the efficiency directly, it is possible to 
end up with a transducer whose con- 
version losses are relatively small. 
Horn efficiencies as high as 50% have 
been claimed. 

If we were to take a speaker mech- 
anism designed for maximum over -all 
efficiency and mount it as a direct - 
radiator, we would be likely to get 
very disappointing results. The speaker 
would not be capable, either electri- 
cally or mechanically, of undergoing 
the large excursions required in the 
bass, and it would also be over - 
damped. The bass range would be 
attenuated and harmonic distortion at 
low frequencies would be high. 

On the other hand, a speaker de- 
signed for use as a direct -radiator 
would have the necessary overhang 
of voice -coil winding, and freedom 
from over -damping, and would fall in 
the low- efficiency range. The direct - 
radiator baffling system counts twice 
here, too, this time against efficiency; 
once in directing the speaker designer 
to choose features that must sap effi- 
ciency, and again in giving up any aid 
in coupling the cone to the air, other 
than that of direct contact. One may 
wonder, then, why anyone would de- 
liberately choose a direct -radiator 
over a horn or resonant system, with 
the former's inherent sacrifice in elec- 
tro- acoustic efficiency. 

The author believes that each of the 
design approaches just referred to are 
valid, and that successful results can 
be achieved with any of them. Since 
the author's own experience has 
yielded the most success with the low - 
efficiency, direct -radiator approach, its 
case will be outlined here. 

The benefits sought by such an ap- 
proach, in return for the sacrifice of 

Fig. I. A large voice -coil overhang 
keeps the number of turns in the gap 
constant, even on large cone excursions, 
but it results in a loss of efficiency. 

efficiency, are decreased bass har- 
monic distortion (in spite of the in- 
creased voice -coil travel), better uni- 
formity of frequency response (and 
the attendant improvement in tran- 
sient response), and a more extended 
range of frequency response at the 
bass end. 

A speaker is a resonant mechanical 
device, whether we like it or not, and 
much of the effort of the designer 
must be directed toward taming this 
resonance. The use of a horn, bass - 
reflex, or resonant -column enclosure 
adds greatly to the problem. Acous- 
tical resonances, which produce re- 
sponse peaks and dips, and boomy, 
hollow sound, are very nasty and diffi- 
cult to deal with, usually far more 
difficult than the primary resonance 
of the speaker itself. It is not theo- 
retically impossible to tame acoustical 
resonance -bass -reflex ports can be 
damped, horns can be made with large 
enough mouth diameters to discourage 

(Continued on page 140) 

Fig. 2. (A) Acoustic output at 30 cycles, 39 watts to rated impedance, of a stand- 
ard AR -1 speaker having a V2 -inch voice -coil overhang. Output of the amplifier 
was adjusted for 1/2-inch cone excursions. (B) Acoustic output, at the same input 
frequency, of a special speaker system, identical to the AR -1 except for lack of 
voice -coil overhang. Only 23 watts were required for the some peak sound level 
at the microphone. (The actual 30 -cycle level is less than that represented by 
the height of the waveform, because of the harmonic content.) A DuMont type 302 
Polaroid oscilloscope camera and a type 401 oscilloscope were used for waveforms. 
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Service 

Techniques 

for Standard 

Coil Tuners 

By CHARLES GARRETT 

Procedures for handling electrical and mechanical 

di f f icul_ies on these widely employed front ends. 

THE STANDARD COIL tuner is 
standard equipment in many of the 
more popular television receivers, 

both past and present models. Al- 
though it is not a difficult tuner to 
service, several special techniques, 
aids, and tools can speed up needed 
repairs, make its servicing more con- 
venient, and help to insure maximum 
performance from each unit. 

The basic mechanical design of this 
type of channel selector can be seen in 
Fig. 2. Each channel has an individual 
strip on which are mounted an an- 
tenna coil and r.f. coil for that chan- 
nel. Also, in line with each antenna- 
r.f. strip, is another strip for that 
channel on which are mounted the 
mixer and oscillator coils for the chan- 
nel. Each set of strips is designed and 
tuned for just one channel to obtain 
maximum gain and bandpass. Some 
later models have each channel's coils 
integrated into one extra -long strip 
instead of two strips. The contact 
points on the strips for the channel 
being viewed touch finger -springs 
which connect each strip's coils to the 
tubes and other circuitry in the tuner. 
All these channel strips are mounted 
on a drum or turret which rotates to 
select the various channels individually 
and independently. 

All channel strips, other than those 
for the channel being viewed, are dis- 
connected and could be removed with- 
out having any appreciable effect on 
the reception of that channel. This 
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permits an interesting technique to be 
employed in the servicing of these 
tuners. Also, since any adjustment 
made on one channel's r.f. or oscilla- 
tor strips has no effect on any other 
channel, this simplifies oscillator ad- 
justments. 

Cleaning and Maintenance 
The most common servicing need of 

Standard Coil tuners is for the re- 
moval of tarnish that forms on the 
channel -strip contacts and on the fin- 
ger- springs. Most technicians are fa- 
miliar with the symptoms: fluctuating 
and intermittent performance of the 
channel selector. To the set owner it 
acts as if the detent fails to click in 
correctly or that, as he is likely to put 
it into words, "something is loose or 
shorted." 

Tarnish on contacts can easily be 
removed without removing the drum 
from its tuner housing simply by ap- 
plying a commercial tuner- contact 
cleaner fluid to a clean cloth and wip- 
ing each strip's contacts (Fig. 2) as 
the drum is rotated. Files, sandpaper, 
and emery cloth should not be used 
for this purpose as they can easily 
wear through the relatively soft finish 
on the contacts. It is not necessary to 
remove the drum, either, with the re- 
sultant difficulties often encountered 
in re- installing it, in order to clean 
the finger- springs or to check and ad- 
just their tension. 

Instead of removing the drum or 

Fig. I. A technician uses a pattern 
generator to check tuner sensitivity. 

turret, remove two or three adjacent 
sets of channel strips and rotate the 
drum so that the resultant empty 
spaces are under the finger- springs, 
as shown in Fig. 3. This gives the 
technician a clear view and sufficient 
working area to clean and adjust the 
finger -springs. A pencil with its eraser 
dipped into contact cleaner is a con- 
venient tool for this purpose. Before 
re- installing the strips on the drum, 
check the tension of the finger- springs. 
Their tension is correct when they rub 
firmly against the plastic of the chan- 
nel strips as the drum is rotated. 
Proper tension keeps the strip con- 
tacts clean for a longer time. 

Repair Techniques 

Although the Standard Coil tuner is 
not a difficult one to service, it does 
offer some obstacles, especially to volt- 
age and component testing while it is 
assembled and in operation. Even with 
its side panel removed, many of the 
tube -socket terminals cannot be 
reached with test prods and many 
components are inaccessible unless the 
drum is removed. But, with the drum 
removed, the tuner cannot operate and 
therefore cannot be thoroughly tested 
under operating conditions. 

Adapter test sockets are sometimes 
suggested as a partial solution to this 
difficulty by allowing socket voltages 
to be measured from the top of the 
tuner chassis with the tubes function- 
ing. The technician will, however, have 
to take into account the fact that the 
inherent capacitance and inductance in 
these test sockets has considerable 
effect on the tuner's performance as 
well as on the tube -socket voltages- 
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particularly those in the oscillator and 
mixer circuits. 

There is a more accurate way to 
test socket voltages and, at the same 
time, gain access to the circuitry on 
the underside of the tuner chassis. Re- 
move most or all of the channel strips 
with the exception of the one channel 
being used. In this way (see Fig. 4) 
access to the tube sockets and circuit 
components is obtained. 

Mechanical Repairs 

The plastic cam on the rear of the 
fine- tuning shaft can develop slippage, 
thus making the fine- tuning control in- 
operative. The set owner usually 
brings about this condition by forcing 
the fine- tuning knob to turn the shaft 
farther than it is intended to go (usu- 
ally due to an incorrectly set indi- 
vidual- channel oscillator adjustment) 
and by rough handling in general. No 
repair or replacement is generally 
called for unless the plastic cam re- 
fuses to rotate when the shaft is 
rotated. 

When fine tuning is inoperative for 
this reason, remove and inspect the 
fine -tuning shaft and its attached cam, 
as shown in Fig. 5. Inspect the area 
around the flange that the shaft forms 
about the hole in the cam. Look for 
signs of chipping of the plastic. Where 
the flange is only loose or the chipping 
is moderate, reseating the flange 
should correct the slippage. Place the 
shaft upright on a hard surface with 
the plastic cam uppermost. Then 
gently indent the flange into the cam 
with a small steel chisel or a screw- 
driver, as shown in Fig. 5. This will 
correct slippage if the cam or flange, 
or both, are not too badly worn. 

Many cases of intermittent tuner 
operation can be traced to one or more 
of the topside tuning screws (Fig. 6) 
having worked loose. When the wash- 
er -like conical nuts that hold these 
trimmer -capacitor assemblies in place 
become loose, they provide a poor 
ground for these screws. Actually, 
each screw is one terminal of its 
trimmer capacitor. These trimmers 
and conical nuts should be inspected 
for this condition when an elusive in- 
termittent condition exists; if one is 
found to be loose, the conical nut 
should be turned down tight, then sol- 
dered in place to the tuner chassis. 

Alignment and Sensitivity 
Seldom is it necessary to completely 

re -align a Standard Coil tuner unless 

Fig. 2. A cloth moistened with contact 
cleaner fluid is used to remove tarnish. 
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the adjustments were tampered with 
or unless extensive parts replacements 
were made in the signal -handling cir- 
cuits. In either case, the set manu- 
facturer's alignment data -data that 
may vary for his particular set or 
model or for the various models of 
Standard Coil tuners that are en- 
countered- should be closely followed. 

Most technicians are quite familiar 
with the individual -channel oscillator 
adjustment. It simply involves, in most 
cases, removing the channel -selector 
and fine -tuning knobs; inserting a non- 
metallic alignment tool or one with a 
non -metallic tip into the hole provided 
for it in the front of the tuner; and 
adjusting the powdered -iron tuning 
core in and out for the best picture 
and sound on the channel being re- 
ceived. These individual -channel ad- 
justments have no effect on any other 
channel. 

The problem sometimes encountered 
in this procedure is the loss of the 
tuning core caused by its accidentally 
being turned too far so that it slides 
to the rear of the coil form and dis- 
ables that channel. Normally removal 
of the chassis of the disabled channel 
strip would be required to reposition 
the core. However, with the various 
tools now on the market, designed for 
retrieving these tuning cores from the 
front of the cabinet, dismantling a re- 
ceiver is no longer necessary. 

Receiver sensitivity, or its ability to 
produce a usable, snow -free picture 
from a relatively weak signal, is de- 
pendent on the tuner. Snow or back- 
ground and shot -effect noise can be 
overcome by a TV signal of sufficient 
strength to cause the receiver's a.g.c. 
action to reduce the gain of the r.f. 
tube -a source of most background 
and shot -effect noise. This is of course 
true for all brands and types of tuners. 
The picture will be snow -free as long 
as the antenna is delivering a suffi- 
cient amount of signal and this signal 
is properly handled and amplified by 
the tuner. 

Consequently, a defect in the an- 
tenna system or in the receiver's tuner 
can reduce this signal and produce re- 
ceiver snow. In borderline and fringe 
areas and in some difficult locations, a 
certain amount of picture snow is 
commonplace. In these locations, the 
technician cannot assume receiver 
snow to be an indication of a defect. 
However, if either tuner or antenna 
system is defective, doubt can exist as 
to which. The readings of a field- 

Fig. 3. Tuner drum with three sets of 
strips removed to expose finger springs. 

i 

Fig. 4. All strips removed except one 
pair in use, for access to circuitry. 

Fig. 5. Procedure for re- seating a 
plastic fine -tuning cam on its shaft. 

strength meter are of little value in 
these cases, since there is usually no 
way of telling what the "normal" sig- 
nal is for that particular location. The 
use of a portable linearity or cross- 
hatch generator with r.f. output can 
be of assistance. 

The idea is to use the r.f. output of 
this generator to test, by comparative 
r.f. attenuator settings obtained from 
normal receivers, the minimum per- 
ceptibility or sensitivity level and the 
snow -free level of the receiver under 
test. The technician can then judge 
whether the snow (or excessive snow) 
is caused by a defect in the set or in 
the antenna system. 

Comparative attenuator settings are 
obtained from two normally operating 
TV sets, one with a pentode tuner 
using r.f. tubes such as the 6AG5, 
6BC5, or 6CB6, the other with a 
cascode tuner using a 6BK7, 6BQ7, 
6BZ7, 6BS8. or the like. First connect 
the pattern generator to the antenna 
terminals of a set with a pentode 
tuner; tune the generator to the fre- 
quency of the channel being used; and 
adjust the generator output attenuator 
until the cross -hatch pattern on the 
screen is barely perceptible, as shown 
in Fig. 7. Mark or record the setting 
for a pentode tuner on the generator 

(Continued on rage 192) 

Fig. 6. The conical nut on the trimmer 
screw at the right has worked loose. 
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Practical Color TV 

for the 

Technician 

By KEN KLEIDON 
National Color TV Manager 

Hycon Electronics 

Part 4. The three -gun color picture tube and how 

it handles signals to make many colors of three. 

THE PICTURE tube in a color re- 
ceiver performs the final act in the 
reproduction of the televised scene 

as it converts the electrical signal im- 
pulses into the necessary color and 
light variations. As presently used, 
these tubes are of the three -gun type. 
While other types are still mentioned 
as possible, no commercial receiver 
manufactured to this date has used any 
but a three -gun tube and no set has 
been announced specifically for future 
production that uses any other. Thus, 
any understanding of color reception 
must include a study of this device. 

In many ways, it is easier to look 
upon this tube as three separate ones 
built into a single envelope. Each gun 
has its own cathode, control grid, screen 
grid, and focus electrode. In fact, it 
may even be said that each gun has its 
own phosphor screen (although this 
screen has been broken up into dots of 
phosphor that appear side by side with 
dots of other phosphors). 

Each of the three separate picture 
tubes integrated into a color CRT can 
independently function as would a 
monochrome picture tube. We could, 
for example, hook up a color picture 
tube so that only its red gun was in 
use. It would then produce a mono- 
chrome picture entirely in shades of 
red. The only difference between any 
of these three guns and any other is 
the color of the phosphor each is in- 
tended to activate. Each of the guns is 
designed to activate either red, green, 
or blue phosphors, and each of these 
colors is considered a primary color. 
That is, by various combinations of any 
two or all three of these primaries, 
white and all other colors can be 
produced. 

Since there is only a single faceplate 
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Fig. 1. The color combinations that result when the 
lights from a red, a green, and a blue lamp are 
thrown on a screen so that their beams overlap. 

in the single tube envelope on which all 
three screens can be placed, the screens 
are broken up in an interesting manner. 
Minute dots of red, green, and blue 
phosphors are scattered all over the 
faceplate to fill its surface, but they are 
not put down in a random manner. 
They are precisely deposited in a repe- 
titious, triangular relationship, as illus- 
trated to the right in Fig. 2. 

Inside the color CRT is the aperture 
mask, an element not found in conven- 
tional monochrome picture tubes. It is 
located between the neck of the tube 
and the faceplate, but much nearer to 
the latter. In fact, looking at this mask 
from the neck end of the tube, we would 
say that it covers the entire faceplate, 
whose contour and shape it follows. 

The aperture mask, or shadow mask, 
is full of minute, regularly spaced holes, 
and there is one hole in the mask for 
each group of three phosphor dots on 
the faceplate. The three separate guns 
are mounted roughly parallel in the 
neck of the tube, and all aimed so that 
their beams converge in the plane of 
the aperture mask. In this way, as 
shown in Fig. 2, they will pass through 
the holes in the mask together, then 
separate so that each goes on to strike 
its own phosphor dot. In fact, if we 
could get inside each of the aimed elec- 
tron guns separately and sight through 
holes in the aperture mask, the view we 
would see from each gun would be only 
of the phosphor dots belonging to it, as 
shown in Fig. 3. The view from the blue 
gun through the aperture mask is 
shown at (A), with the views from the 
green and red guns being shown at (B) 
and (C) respectively. 

This phenomenon helps to explain the 
reason for using an aperture mask in 
the first place. Since it would be diffi- 

cult to design a gun in which all the 
emitted electrons would be accurately 
aimed only at those phosphor dots of 
the right color, the mask acts as a con- 
trol device. Only those electrons that 
are being propelled in the proper direc- 
tion will get through the openings and 
activate phosphors. Any that are off 
target, that is, heading for a phosphor 
dot of the wrong color -will be blocked 
by the mask. Thus the mask is said to 
maintain color purity. 

Once we have our three colors care- 
fully separated, we go about mixing or 
adding them under controlled condi- 
tions to achieve desired results. The 
concept of color addition and the color 
combinations that result from it seem 
strange to many people, since most of 
us are used to blending colors by the 
mixing of pigments, which is a form of 
color subtraction and produces results 
that are quite different. 

To begin with, physicists have estab- 
lished the fact that white light is actu- 
ally a combination of lights of all colors 
mixed in a given proportion. This can 
be demonstrated by shining a white 
light on one face of a glass prism and 
permitting the light that leaves through 
another face of the prism to be pro- 
jected on a flat, clear surface. The re- 
sulting light appears, not as white, but 
as a rainbow. Conversely, we can take 
colored lights and mix them in appro- 
priate proportions to produce white 
light. 

To illustrate this latter principle, 
which is used in the three -gun picture 
tube, we can use three matched slide 
projectors (or any other three matched 
sources of white light), a viewing 
screen, and three color filters. The 
filters used are red, green, and blue - 
to correspond to the shades of red, 
green, and blue phosphors found in the 
color CRT and considered to be the 
primary colors for television. Each of 
the projectors or lamps is fitted with 
one of the three transparent filters. The 
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circular spots of light are then pro- 
jected onto the viewing screen. 

If the colored lights are projected to 
different points of the screen, we will 
see separate spots of red, green, and 
blue light. If the lamps are positioned 
so that they tend to converge and all 
three overlap, as in Fig. 1, we can see 
the results of the addition of colored 
lights. In the center, where all three 
colors overlap, we will see white light. 
If the filters are properly matched and 
light output of the three projectors or 
lamps is properly balanced, a pure 
white can be seen; if not, balancing out 
the line voltage fed to each of the lamps 
may achieve this condition. Where only 
blue and green overlap, cyan, a blue - 
green shade, will be seen. Where only 
blue and red overlap, magenta, a pur- 
plish shade, will be visible. Where red 
and green overlap, yellow will appear. 

A great number of other colors can 
be produced by individually varying the 
brightness of each of these three pri- 
maries. This may be done by varying 
the line voltage input to each lamp. For 
example, the yellow wedge of light is 
shown to result from the addition of 
red and green. If brightness of the 
green lamp is reduced, the yellow seg- 
ment begins to appear orange. Since we 
can infinitely vary the combinations of 
brightness settings for the three lamps, 
we can produce infinite color combina- 
tions. The three guns of the color 
picture tube function like the three 
projectors. 

Actually, the phosphors excited by 
the three guns never overlap and blend 
together. Since the phosphor dots are 
so fine and so closely spaced, however, 
the human eye cannot resolve them ex- 
cept at the closest distance, and they 
appear to blend together. Their sep- 
arate character can be confirmed by 
placing a magnifying glass in front of 
the screen of a color TV receiver to 
view the dots. Where yellow is seen on 
the screen from viewing distance, in- 
dividually excited red and green dots 
can be seen under magnification; where 
magenta appears, individual red and 
blue dots will be revealed. 

Three new types of adjustment arise 
with reference to the color CRT using 
three guns; they pertain to purity, con- 
vergence, and balance. These are im- 
portant because they are performed at 
the time of installation of the color re- 
ceiver and in many cases after the need 
for servicing the set has arisen. 

Fig. 2. Beams from the three guns 
must converge in passing through 
the openings in the aperture mask. 
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Purity adjustments involve position- 
ing the deflection yoke, adjustment of 
a purity magnet which is located on 
the neck of the picture tube, and ad- 
justment of field equalizing magnets lo- 
cated around the perimeter of the face 
of the picture tube. The goal in manip- 
ulating all or any of these is to ensure 
that the electron beam of any of the 
three electron guns will strike phosphor 
dots only of its own color over the en- 
tire surface of the screen. The corn- 
ponents typically associated with the 
picture tube are shown in Fig. 4. 

Convergence adjustments are neces- 
sary because the electron beam does 
not always travel over the same dis- 
tance from the point where it leaves its 
gun to the point where it strikes the 
screen. This is true because the screen 
of the tube does not follow a conspicu- 
ously curved shape that is made to cor- 
respond with the arc through which the 
three electron beams swing. Fig. 5, for 
example, shows the limits of deflection 
through which the three beams are 
swung in broken lines. Also shown in 
broken lines is the arc described by 
these beams. 

Since this arc does not correspond to 
the shape of the somewhat flatter aper- 
ture mask and phosphor dot screen, the 
point at which the three beams con- 
verge in going through the apertures of 
the mask will not always be the same 
during deflection. At the center of the 
screen, they must converge at a point 
nearer to the guns than they converge 
at the outer edges of the screen. 

Although there is no intention to de- 
lineate the convergence adjustment 
procedures here in detail, it is worth 
pointing out that signals for varying 
the beam length, derived from and in 
step with the deflection circuits, are fed 
to special convergence coils around the 
neck of the tube to vary the converging 
point of the three beams as they scan 
to match the distance to the aperture 
mask at any given moment. 

It will obviously be an unreasonable 
production requirement to expect that 
all three guns of the picture tube be 
entirely identical in all respects, al- 
though the degree to which they ap- 
proach this condition is important. 
Since some variation among these guns 
is inevitable, each electron gun is pro- 
vided with balancing adjustments to fa- 
cilitate the matter of matching all 
three to each other externally. These 
consist of individual screen and bright- 
ness controls for each gun. With these, 
the light output from each phosphor 
can be balanced against the output of 
the other two guns so that they all exist 
together in the proper proportion to 
produce white or other colors, as deter- 
mined by incoming signal. This balanc- 
ing arrangement is not too unlike the 
procedure, mentioned earlier, of adjust- 
ing line voltage input to the three pro- 
jection lamps. 

This greatly simplified explanation of 
some of the things that happen in the 
color picture tube will be of most value 
to the service technician if he remem- 
bers that he is fundamentally dealing 
with three monochrome picture tubes 

Fig. 3. Views through the aperture 
mask from (A) the blue, (B) the green, 
and (C) the red guns of the color CRT. 

that have been placed in the same en- 
velope. It may even happen, in fact, 
that he will have to deal with defective- 
ness in one of these three entities that 
does not directly involve the other. It 
will then help to rememoer that he can 
"turn off" any one or two of these 
three, for example, to isolate defects in- 
volving one gun or one of the channels 
associated with it. 

This separate nature of the three 
guns, of course, comes into play only 
when the picture tube is being con- 
sidered analytically -that is, from the 
point of view of troubleshooting or ad- 
justment -and the technician is quite 
likely to be lulled away from this 
character of the CRT because the 
nature of his job is more often to 
manipulate these three tubes so that 
they act as one! 

(To be continued) 
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Fig. 4. A mounted tri -gun color CRT 
with some of its associated components. 

Fig. 5. Paths of beams from the three 
guns must converge at the shadow mask. 
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9 RIM 

Electronic 
Service., 

in Northern Mex 
Fig. 1. A radio shop in Guaymas, Mex- 
ico. advertises quick service on trans- 
mitters. receivers, and phonographs. 

Repair rather than replacement and other notable 

shifts i emphasis arise from economic factors. 

THE use of radio equipment has ex- 
panded enormously in nor t her n 
Mexico during the past two decades 

to the point where almost every com- 
munity. no matter how small or how 
isolated, has a radio link with some 
central administrative point. In addi- 
tion, every resident of Mexico who has 
a relatively simple and inexpensive re- 
ceiver is able to receive at least one 
program in Spanish. In many areas, 
programs are also available in the 
local Indian dialects. Over the greater 
part of Mexico, a multiplicity of broad- 
cast programs is available. 

Plans are now underway to extend 
the Mexican television network so that 
the republic will have complete video 
coverage. Radio, radar, and sonar 
equipment is becoming standard on 
Mexican vessels and the extensive 
Mexican airline system has adequate 
radio communications gear which 
operates very effectively. 

Broadcast programs in Mexico are 
much like those in the United States 
and range in quality from the superla- 

tively presented operas and sympho- 
nies from Mexico City to commercial 
programs which originate from the 
local stations. Singing commercials 
are as prevalent in Mexico as in the 
United States -many of them adver- 
tising familiar U. S. products with the 
same jingles and tunes used here. 

With this great expansion of radio 
communication, both point -to-point and 
broadcast, has come an enormous in- 
crease in the work load of the radio 
service technicians who commonly re- 
pair not only broadcast receivers but 
local communication and shipboard 
equipment as well as complicated 
appliances. Radio servicing in Mexico 
is a profession, as it is in the United 
States, which provides an excellent in- 
come for the competent man. Short- 
ages of skilled technicians in Mexico 
are quite serious and are complicated 
by the parallel demand for such per- 
sonnel in the United States. An am- 
bitious Mexican is likely to learn 
English at night school and then 
migrate to the United States where 
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Fig. 2. Typical of 
others of its kind, 
this small -town gen- 
erating plant sup- 
plies all of the pow- 
er used locally. At 
the time the photo- 
graph was taken, 
the plant was shut 
down for repairs. 
This is not an in. 
frequent occurrence. 

By 

RONALD L. IVES 

he has a good chance at higher wages. 
The training program for technicians 

is at present inadequate although 
there are excellent technical schools 
in such urban centers as Mexico City 
and Monterrey. Some technicians learn 
radio by working for established serv- 
icemen. An appreciable number are 
largely self- taught, using rather good 
Spanish instruction books, most of 
them published in Argentina. Quite a 
few successful proprietors gained their 
technical knowledge by serving in the 
U. S. armed forces during World War 
II and in the Korean conflict. 

Radio shops in Mexico look much 
like those in the United States, as can 
be seen from Fig. 1. Equipment in the 
better shops is quite adequate for the 
type of work handled. An inspection of 
test equipment in several shops dis- 
closed that it was in good working 
order despite obvious long -time use. 
Adequate hand tools were found in 
most shops, although many of the 
tools had a slightly unfamiliar appear- 
ance since they were made in Ger- 
many, Sweden, Switzerland, or Japan. 
Mexico's growing small -tools industry 
cannot as yet fill all of its domestic 
needs. 

Because labor is cheap relative to 
parts, most of which must be im- 
ported, radio servicing in Mexico in- 
volves much more actual repairing and 
much less parts changing than is cus- 
tomary north of the border. Coils, 
power transformers, and even i.f. 
transformers are often rewound; open 
wirevvound resistors are skillfully 
patched, and bent plates of damaged 
variable capacitors are laboriously 
straightened. For the same economic 
reasons, receivers are repaired and 
patched up long after they would have 
reached the "throw-away" point in the 
United States. 

There is an extensive Mexican 
market in second -hand receivers, both 
"as is" and skillfully rebuilt, and, in 
many communities, second -hand but 
usable components, stripped from 
hopelessly worn -out receivers, find a 

(Continued on page 156) 
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Do it by Telephone 

with a Phone 

Operated Switch 

ALL of us, at one time or another, 
have been placed in a situation in 
which we wished we had the ability 

to turn some electrical device on or off 
when miles away from home. Perhaps 
it was some simple desire such as 
wanting to turn the air conditioner on 
before returning home or maybe that 
car battery was on charge and it be- 
came necessary to shut it off after a 
certain length of time. While it is true 
that automatic timers will turn things 
on or off they don't have the intelli- 
gence to allow for a change that may 
occur later, either in the mind of the 
owner or in surrounding conditions. 

Take the case of that air conditioner 
you are planning for next summer. You 
may decide to go to the show on a 
warm evening, perhaps in town or at 
some distance from home. Connecting 
the air conditioner to a timer will 
cause it to go on even if the weather 
has cooled down while you were enjoy- 
ing the show and perhaps you may 
have met some friends and decided to 
stay out longer. The result is that the 
air conditioner will be running possibly 
several hours and wasting power. The 
long arm of electronics makes it pos- 
sible to reach into your home many 
miles away and turn on the air condi- 
tioner when you decide it's time to 
turn it on. Then when you return, cool, 
dry air will greet you with a minimum 
of wasted power. 

The only requirement you need to 
perform this miracle is a telephone in 
your home. The fact that you have 
those two wires entering your home 
makes it possible to enjoy easier living. 

The possibilities are limited only by 
the fact that you must be able to reach 
your number by dial system since a 

November, 1957 

Fig. .. Appea,ance of Llephon,.operated 
switd, along with its inducticn pickup. 

Bi TRACY DIEBS 
Statt WNYE, New York, N. Y. 

Use your phone to o,c crate your electrical appliances 

from a distance. No connection to instrument required. 

manual system involves a telephone 
operator. This limitation will be ex- 
plained shortly. 

Circuit Description 
The device, Fig. 1, about to be de- 

scribed needs no electrical connections 
to the telephone lines. An inductive 
pickup coil is placed close to your tele- 
phone and this coil is activated by the 
magnetic field which is produced when 
the telephone bell rings. 

The dialing code is simple, all you do 
is dial your number and let the bell 
ring once only. When the bell rings. 
the telephone is surrounded by a mag- 
netic field which is picked up by the 
inductive pickup coil and fed to V,, a 
12AT7 audio amplifier. (See Fig. 3.) 
This is designed to amplify very low 
frequencies such as the alternating 
current which rings the telephone bell. 

The amplified a.c. voltage is passed 
through C, to the 12AX7 tube ::V.) 
which is hooked up as a diode rectifier. 
This gives a d.c. voltage which is ap- 
plied to capacitors C. and C7. Notice 
that C, will have a slower rate of 
charge than C. because of the circuit 
arrangement. When the telephone bell 
rings once, C. immediately charges but 
C, takes only a partial charge. This 
charge on C. is negative and is present 
on the control grid of V.3. The plate 
current of V is cut off and the arma- 
ture of relay RL. then opens and this 
applies the line voltage to the thermal 
delay relay RL.. However RL, will riot 
close for ten seconds at the end of 

vhich time it completes the circuit to 
the power relay, RL, which closes and 
turns the equipment on or off. 

Now about this time someone al- 
ways asks the question, "What hap- 
pens if someone should call me on the 
telephone ?" This is how the device can 
separate calls and determine when it 
should net and when it should do noth- 
ing. Should someone else call your 
number the first bell will start the 
cycle of operations but anyone trying 
to get you will naturally let the bell 
ring more than once. The instant a 
second bell comes through the device 
will reject the call in this way: 

Remember capacitor C, in the de- 
scription of operations given previous- 
ly? It had received a partial charge as 
a result of that first bell. The second 
and third bells will charge it still fur- 
ther but the charge it receives is of 
opposite polarity to the charge on C,. 
Thus it overpowers the negative 
charge which C. has put on the control 
grid of V,e and now plate current 
flows again, RL, pulls its armature in 
and RL. no longer receives current. 
Since this happens in less than ten 
seconds, RL. never closes and thus the 
final power relay never closes. After a 
period of two minutes the circuits are 
ready to start all over again. 

Construction 
There are no problems in construc- 

tion. See Fig. 2. Any layout may be 
used but try to keep wires carrying 
a.c. away from the grid leads of V.R. 
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Use good quality components, espe- 
cially for capacitors Ca and C3. If these 
are inferior, they will leak charge on 
humid days. They should be of the 
plastic -sealed type and designed for 
600 volts. Use a large chassis for ease 
in wiring and good ventilation since 
the finished job may run for days at 
a time. 

The pickup coil is made out of a 

Fig. 2. There are no 
unusual difficulties in 
wiring the unit. Be 
sure that capacitors 
C and C:, shown 
here as two pair of 
paralleled 1 -pfd. units 
at the top edge of 
the chassis, are well 
insulated from the 
metal chassis to avoid 
leakage -to- ground 
problems. Any logical 
parts placement would 
be satisfactory for 
the unit shown here. 

modified high inductance choke. Any 
choke having an inductance of 100 
henrys or over will work well. The 
choke used in this unit is 120 hy., 5 
ma. and is made by UTC under the 
number R22. Another suitable choke 
would be the Thordarson 20050. A 
mike -to -grid transformer is also suit- 
able. Use only the secondary connec- 
tions. Whichever coil you use it will 

be necessary to open the core. Most 
chokes or transformers are made in 
such manner that one side of the lam- 
inations can be taken off thus leaving 
the coil surrounded by the pole pieces. 
See Fig. 4. This treatment will in- 
crease the voltage pickup capabilities 
of the coil. 

Preliminary Tesfs 

After you have finished preparation 
of the pickup coil, you may proceed 
with the first test on the main unit. 
Plug in all tubes and turn the power 
on. In a few seconds RLr should pull 
its armature in. With your v.t.v.m. 
take readings at the tube sockets. 
These readings should come close to 
the ones shown in the diagram of Fig. 
3. If the project passes its d.c. voltage 
test, then you may proceed with the 
adjustment and installation tests. The 
first step is to find the best spot on 
your telephone to position the pickup. 

Fig. 5 shows the best spot for one 
type of telephone; this may vary in 
other types of phones. Also there still 
are a few real "oldies" in various 
parts of the country and Canada. 
These ancient phones have the bell 
ringing coils in a metal box attached 
to the wall. The box acts as a fairly 
good shield, hence pick up of the trig- 
gering signal is difficult from the out- 
side. 

To locate the best spot, proceed this 
way : Remove the thermal delay relay, 

Fig. 3. Complete schematic diagram and parts listing for the phone- operated switch. 
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ALL READINGS TAKEN WITH VT.V.M. TO CHASSIS 

RLI 

R1-2300 ohm, V w. res. 
R3- 100,000 ohm I/2 w. res. 
R,- 220,000 ohm V2 w. res. 
Rt -2200 ohm, I/2 w. res. 
Rs- 68,000 ohm, I/2 w. res. 
Rs- 470.000 ohm, I/1 w, res. 
Rr-2 megohm pot 
Rs-4.7 megohm, I/2 w. res. 
Ra-3 megohm, V2 w. res. 
Rio-10 megohm, I/2 w. res. 

R11- 11,000 ohm, 5 w. res. 
R,s- 23,000 ohm, S w. res. 
Cs-.5 µtd., 200 v. capacitor 
Cs, C8-10 Aid., 23 v. elec. capacitor 
Cs, C4 -.O5 pfd., 400 v. capacitor 
Cs, Cr-2 pfd., 600 v. capacitor (see text) 
CI-20 pfd., 600 v. elec. capacitor 
Ts -Power trans. 380 -0 -380 v. @ 40 ma.; 6.3 

v. @ 2 amps.; 5 v. @ 2 amps. 
RL, -Plate circuit relay, 10,000 ohm coil (Pot- 

S 

AL2 

1140 
OUTPUT TO 
DEVICE TDB 
CONTROLLED 
BY TELEPHONE 

ter & Brumfield L8S or equi,.) 
RLs-10 see. th rmal delay rely (Amperite 

115N010) 
RLs- D.p.d.t. power relay 
Ls- Pickup coil (see text) 
Ss- S.p.s.t. switch 
F,-3 amp fuse 
Vs, Vs -1244T7 tube 
Vs -129X7 tube 
Vs -S Y3 tube 
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Fig. 4. In order to increase the pickup sensitivity of the 
choke it is necessary to take one side of the core off as 
shown. Most laminated cores will come apart quite easily. 

and V. Set your v.t.v.m. for a.c. 
readings and connect it to the "test 
point" and chassis. Now have a friend 
call you on the telephone. While the 
bell is ringing move the pickup coil 
around until you find a spot which will 
produce 100 to 120 volts at the test 
point. The amplifier must develop this 
voltage, if it doesn't, test the audio 
amplifier separately as described later. 
When you are receiving the proper 
voltage at the test point, you may 
proceed with the adjustment of the 
unit. 

Place V, and V, in their sockets and 
put the pickup coil on the phone. Your 
associate should now telephone you al- 
lowing your bell to ring only once. 
Almost instantly the armature of RL, 
should open and should stay open for 
13 to 18 seconds. Then it should sud- 
denly pull in as plate current once 
again flows in V. If the armature of 
RL, stays open too long then change 
the setting of the pot, R. Less resist- 
ance will decrease the time between 
opening and closing. If the relay arma- 
ture pulls in too soon then advance 
the pot to increase resistance. Allow 
at least a minute between tests be- 
cause capacitors C and C: must reach 
discharge. 

Also, and this is very important, do 
not dial an outgoing call while your 
pickup coil is on the phone since the 
dial pulses will cause capacitors C, 
and Cr to s`art charging. Remove the 
pickup coil to a distance at least two 
feet from the phone when dialing or 
lifting the receiver during this test 
period. 

The best method is to have your 
associate dial your number about once 
everÿ two minutes, allowing the bell 
to ring only once. After four or five 
trials you will arrive at the proper 
setting for R:. When RL, armature 
opens instantly with one bell and stays 
open for 13 to 18 seconds, then pulls 
in; you are ready for the final test. 

Now have your associate dial your 
number and let the bell ring twice. 
The first bell should open the relay 
armature and the second bell should 
pull it in almost immediately. If the 
second bell does not cause rapid pull- 
in of the armature then turn R: in the 
Nevember. 1957 

Fig. 5. In recent model telephones the pickup choke will work 
well in the area shown here or on the side. For telephones 
with metal housing the best spot is under the phone. 

direction of lower resistance. A change 
of at least 2Q,000 or 30,000 ohms is 
necessary. 

If your unit is working satisfactorily 
it will meet the test in which one bell 
opens the armature of RL, and the 
second bell closes it. 

Now put the thermal relay tube in 
its socket. While the RL, armature is 
in its "pull -in" position the thermal 
relay will not function. 

Final Testing 

Your unit is ready now for its final 
test. As soon as the first bell rings, 
the RL, armature will fall out. Im- 
mediately the thermal delay relay 
starts to heat up and tick off the 
seconds. If no second bell comes along, 
RL, completes its timing process of 
ten seconds and finally it closes -then 
the power relay RL, snaps shut and 
stays closed thus turning on whatever 
device is plugged into the output ter- 
minals. 

However if the bell rings more than 
once, RL, will pull its armature in and 
thus remove heater current from RL,. 
Because of this, RL, won't close. 

When you leave home put the pick- 
up coil on the phone and turn on the 
power to the unit. Plug in whatever 
must be turned on. Be sure that the 
power relay you are using can handle 
the required wattage. 

When you are ready to call on the 
unit to perform, simply go to a dial 
telephone and dial your number, let 
the bell ring once and hang up. As you 
know, bell ringing is automatic and 
your call may come through on the 
end of a ringing cycle. This is a rare 
occurrence. To be absolutely certain 
that your device will function, espe- 
cially if it is important, let the bell 
ring once, hang up and do it again two 
minutes later. If you should hear a 
busy signal when you call be sure you 
allow at least two minutes before 
placing your call. The bell ringing 
sound you hear when you dial is not 
necessarily your bell which is ringing - 
it is a sound provided by the central 
exchange but you may use it as a 
guide to timing anyhow. In other 
words, act as though it were your bell, 
it will still work. In practically all 

(Continued on page 122) 

Fig. 6. The solder gun or any a.c. power transformer may be employed in place 
of the telephone bell for initial adjustments and operation check of the unit. 
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Interference-Free 

AM 

Reception 

Howls and other noises caused by TV sets and other 

appliances often ruin broadcast -band listening. 

Remedial steps include an effective tuned filter. 

IN THESE DAYS of television sets 
and a host of household appliances 
in almost every human abode, en- 

joyable listening from an ordinary AM 
broadcast -band receiver often becomes 
well -nigh impossible- especially when 
the broadcast station is forty to sixty 
miles away and the devices in question 
are within twenty to forty feet. 

Where several TV sets are operating 
and are relatively near the broadcast 
receiver (twenty to forty feet), the 
yowling and snarling set up in the 
broadcast receiver by the TV sets' 
sweep circuits is suff!cient to smother 
all reception on the low- frequency por- 
tion of the AM bard and to create 
considerable havoc all the way up to 
the high end. Some makes and models 
of TV sets are worse offenders than 
others, and some sets are apparently 
in need of new parts and /or adjust- 
ments -for quite a few can be heard 
at distances that are obviously in in- 
fringement of FCC regulations. There 
must be thousands of these scattered 
throughout the country. 

Possibly the best solution to this 
problem is strictly enforced federal 

regulations to put an end to all forms 
of interference -not just from poor 
TV receivers, irrespective of age, but 
from all other serious interference 
creators: vacuum cleaners, electric ra- 
zors, hand power drills, and a host of 
others. We are also in need of popu- 
larly priced broadcast -band receivers 
that are better able to reject the in- 
terference -for it has been the au- 
thor's experience that, by far, the 
greater part of the noise due to TV 
sets and household appliances at dis- 
tances of twenty feet or more comes in 
via the power line. In the meantime - 
while waiting for regulations and bet- 
ter receivers -considerable improve- 
ment can often be effected in present 
broadcast sets even though they may 
be of the most basic a.c: d.c. variety. 

It has been said that the best place 
to get rid of interference is at its 
source. To this could well be added, 
"provided someone calls upon you to 
clean up the interference for him and 
is willing to pay for the job." When it 
comes right down to cases, persons 
who are interested in getting rid of 
interference that doesn't bother them 
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Fig. 2. Schematic for the AM filter. 

Cs, Cs-.02 ;dd. ceramic capacitor 
Cs, Cs- Distributed capacitance of Ls, Ls 
Ls, Ls-365 t. #28 en. wire on 31/4" x I/2" 

ferrite rod. Coils self- resonant at 1200 kc. 
(approx.). Approximate d.c. resistance, 4 
ohms (see text) 

Fig. 1. An effective interference filter 
broadly tuned in the broadcast band. 

By 

FRANK H. TOOKER 

directly are quite rare. Most house- 
holders who own offending appliances 
are reluctant, to put it mildly, about 
paying to "improve reception on my 
neighbor's radio." Yet the easiest thing 
in the world is to "clean up" a particu- 
lar interference- plagued home, only to 
find that most of the havoc was -and 
still is- coming from next door, or 
across the street or from both of these 
points at the same time! 

Even where neighbors tend to be co- 
operative about having their equip- 
ment worked on to reduce their role 
as offenders, there may be too many 
of them to deal with practically, one 
at a time, on an individual basis. While 
this is theoretically the best procedure, 
a single solution is to be preferred to 
many separate solutions. 

The a.c. -d.c. type of broadcast re- 
ceiver does an excellent job of picking 
up unwanted signal from the power 
lines. It takes a pretty good line filter 
to make these sets behave. If one isn't 
careful, it's easy to spend more on a 
filter than would be necessary for the 
power transformer the set might have 
had in the first place. Merely connect- 
ing a capacitor, even a very large one, 
across the power line usually has little 
or no beneficial effect, principally be- 
cause, while one side of the line may 
be grounded for 60 -cycle a.c., both 
sides are almost invariably several 
hundred ohms above ground at radio 
frequencies. Thus, maximum rejection 
of interference can be obtained only 
when both sides of the line are filtered 
and bypassed to a local ground with 
a good, low- impedance connection. 

The filter shown in Fig. 1 and in the 
schematic of Fig. 2 has been designed 
to be particularly effective at broad- 
cast frequencies. Its excellent rejection 
characteristics are due to the fact that 
the two coils, L, and L2, are made to 

(Continued on page 158) 
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THE OSCILLOSCOPE, now a nor- 
mal part of the radio -TV service 
shop. represents a sizable invest- 

ment, often being the most expensive 
piece of equipment on the bench. 
Nevertheless, how many technicians 
get full value for this investment? 
Often the attitude is, "I don't use it 
very often, but I just cannot be with- 
out it." A more profitable attitude 
would be, "I have to have a scope and 
I am going to get every possible use 
from it." 

A scope which gathers dust waiting 
for an alignment job or a tough sync 
fault is better discarded completely. 
When it eventually has to be used, 
more time will be wasted by the tech- 
nician who is not familiar with it than 
can be saved by its use. Many of the 
results produced will be unreliable or 
misleading and the outcome may be 
an unsatisfactory job. 

The only reliable combination of 
technician and equipment is the one 
of constant use. This does not mean 
that every set going through the shop 
must be completely aligned merely to 
keep the technician in practice: it does 
mean that there are other uses for a 
scope which will improve bench effi- 
ciency while making the instrument as 
familiar to the technician as his 
v.t.v.m. and cutters. 

There are cases where a scope is 
allowed to go into disuse simply be- 
cause it is not adequate for the job. 
In this case the solution is to replace 
it or modify it until it is adequate. 

Perhaps the most useful way in 
which a scope can be kept in constant 
use is to develop a checking routine 
for all completed bench jobs. This will 
not only familiarize the operator with 
the equipment but also with the test 
points in the circuits on which he 
works. There will, eventually, be less 
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By KENNETH BRAMHAM 

Familiarity breeds efficiency. Try these regular 

applications to keep your scope technique sharp. 

need to consult a schematic; firrling a 
test point will become automatic. 
Waveforms displayed on the scope will 
become more familiar until the ques- 
tion of whether or not a patt=rn is 
correct can be answered automatically. 
This is perhaps the biggest prob em in 
TV bench service and only solid famil- 
iarity with correct waveforms will 
make an incorrect shape otvious. 
Routine checking of completes sets 
will also reveal minor defects which 
may have been overlooked, br aging 
about an improvement in service qual- 
ity and a lower percentage of "re- 
peats." 

"Synchroguide" waveforms should 
head any routine check -list. Hori- 
zontal sync may seem perfect under 
shop conditions, but checking an] ad- 
justing the "Synchroguide" phasing 

Fig. 1. Test point for a pulse -width os- 
cillator is at junction of the three cols. 

coil will ensure that it is still good 
when returned to the less favorable 
conditions in the customer's home. 
The " Synchroguide" test po:nt and 
correct waveform is shown in Fig. 1. 
Adjustment of the phasing coil should 
place the sine wave about 10% down 
from the peak. An adjustment which 
is too high will result in a "Christmas - 
tree" or "mode- hopping" effect on the 
screen. Unstable sync and poor noise 
immunity will result from too low an 
adjustment. 

(EDrrox's NOTE: The bulk of existing 
service literature on pulse -width or 
" Synchrcguide" circuit adjustment rec- 
ommends equal amplitude for the 
rounded sine -wave portion and the 
pulse peak. The author is one of a 
growing group which has found that 
better long -term stability is obtained 
from the adjustment he recommends. 
This view is reflected in the manu- 
facturers' service data on some of the 
newer sets using this circuit.) 

"B" supplies may be checked with 
the scope for incorrect filtering. While 
the scope oscillator is still set for the 
horizontal sweep frequency (after the 
"Synchroguide" check), the probe 
should to applied to the final filter ca- 
pacitor of the power supply. If this 
capacitor is functioning normally, no 
waveform will be noted. An open ca- 
pacitor or one of low value may not 
show as 60 -cycle interference or "pull" 
in the raster, but may cause 15,750- 
cycle feedback through "B +, " which 
may show up as a sync or a.g.c. fault. 
The test point for this check is shown 

(Continued on page 186) 
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at Positive Current 
By 

H. D. ZINK 

and 

L. R. SANFORD 
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Tests show that positive current feedback improves 

hi -fi systems which already have good loudspeakers 

providing the correct feedback circuit is employed. 

THE use of current feedback to pro- 
vide improved bass response in a 
high -fidelity speaker system has 

caused a lot of discussion pro and con. 
It has been argued that it cannot 
greatly improve speaker damping be- 
cause the mechanical parts of the 
speaker are not coupled closely enough 
to the electrical parts' It has also 
been argued that it might help on an 
inadequate speaker system but that it 
was worse than useless on a truly 
high -fidelity speaker.' On the other 
side, curves have been presented which 
give dramatic proof of the improved 
damping obtained with a particular 
kind of current feedback,' but few de- 
tails are given about the speaker sys- 
tem used and, therefore, no adequate 
conclusions can be drawn. This differ- 
ence of opinion is understandable since 
the most desirable mode of loudspeak- 
er operation for the best listening is 
not agreed upon even by experts in 
the field. The only way an individual 
can determine for himself the merits 
of such feedback is by the use of his 
ears. 

Listening tests in commercial dem- 
onstration rooms are not necessarily 
conclusive for two reasons; (1) many 
of the current feedback circuits are 
so arranged that a common ground 
between the amplifier input and a 
speaker lead destroys the feedback 
network and common grounds are fre- 
quently used in demonstration rooms, 
(2) many amplifiers provide only for 
negative current feedback which can 
only decrease the damping on a 
speaker and thereby accentuate its 
undesirable characteristics. Therefore, 
opinions formed by a brief listening 
test in a demonstration room may not 
be valid about current feedback. 

The question in the minds of the 
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authors was whether positive current 
feedback (that which increases 
speaker damping) could add anything 
to a truly high -fidelity system which 
already had good speakers. The re- 
sults of tests showed the answer to be 
conclusively yes, if the correct kind of 
feedback circuit were used. However, 
the feedback configuration most suit- 
able was different from those here- 
tofore used and for best results 
different speaker enclosures required 
somewhat different configurations. 

What is actually accomplished with 
current feedback can be best under- 
stood by forgetting the ideas of damp- 
ing, negative impedance, etc. for the 
moment and concentrating only on 
the frequency response. Anyone who 
has heard an audio oscillator through 
any speaker system has probably ob- 
served that while the response may be 
poor below a certain frequency, fre- 
quencies much lower than this can 
usually be reproduced if the power to 
the speaker at these frequencies is in- 
creased relative to the higher fre- 
quencies. Often, when this is done, 
appreciable harmonic distortion is 
present and the speaker cone rattles. 
Usually for music system use, if the 
bass output from the speaker is in- 
creased by conventional bass -boosting 
techniques, then such distortions are 
objectionable. In the optimum use of 
positive current feedback these objec- 
tions to low -frequency boosting are 
overcome by using a rising bass char- 
acteristic as part of the feedback net- 
work. This compensates for the loss 
of low- frequency acoustic output with- 
out the harmful effect noted, since 
the positive current feedback keeps 
the speaker cone under control and, 
thereby, significantly reduces the dis- 
tortion which would otherwise result. 

In some cases, the frequency below 
which no acoustic output at all is ob- 
tained is actually lowered. 

The term, positive current feedback, 
is disturbing to some because, as is 
well known, positive feedback in- 
creases the distortion of an amplifier 
to which it is applied. This is true in 
this application also, but it must be 
noted that the net feedback applied 
to the amplifier is never positive but 
simply less negative in the region 
where the positive current feedback 
is effective. See Fig. 1. The slight 
increase in distortion, which results 
from the decrease in the amount of 
negative feedback applied in the bass 
region, is more than offset by the 
decrease in speaker distortion in the 
same region. In the high- frequency 
region, where amplifier distortion is 
more disturbing, no positive feedback 
is applied and the amplifier character- 
istics remain unchanged. The impor- 
tant point to note is that positive 
current feedback applied to the am- 
plifier is effectively negative feedback 
as far as the speaker cone is con- 
cerned. This point is not obvious, so 
the following experiment will be de- 
scribed to suggest why this is actually 
the case. 

Arrange a speaker, battery, multi - 
range ammeter, and a switch as shown 
in Fig. 2. With the switch on the 
"A" contacts so that the battery is 
out of the circuit, push the speaker 
cone in the minus direction and note 
the direction of the current generated 
by the movement of the voice coil 
through the speaker field. Assume this 
current flows in the direction of the 
arrow I. Now connect the battery 
through the "B" contacts so that the 
current which it causes to flow is also 
in the direction of the arrow, and note 
the direction in which the speaker 
cone moves. It is found that the 
speaker cone moves in the plus direc- 
tion, that is, in the opposite direction 
from which it was moved in the first 
case. The current which acts on the 
speaker results in a plus motion of 
the cone whereas a minus motion of 
the cone produces the same direction 
of current when the cone reacts on 
the circuit. This means that when the 
cone oscillates after a driving signal 
has ceased, the current generated by 
the erroneous motion can be fed back 
through the amplifier to produce a 
driving current which will be in the 
same direction as the error current 
and that this current will drive the 
cone in the opposite direction. The 
net effect will be that the cone moves 
very little after the original driving 
force ceases. It can thus be seen that 
in order for the forces on the cone to 
cancel out (negative feedback) the 
error signal must be fed back without 
a change of phase (positive feedback). 

When these facts are realized, the 
correct application of positive current 
feedback to any speaker system then 
becomes merely a matter of cut and 
try until the right boost characteristic 
is found. Since no electrical measure- 
ments can indicate the total effect, 
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the final results must be reached by 
listening tests. The correct results are 
achieved when the speaker has a deep- 
er bass than it has ever reproduced 
before without any trace of boomi- 
ness. A very good test is when low - 
level, low- frequency bass notes, such 
as the light tap of a tympani, bass 
drum, or soft organ pedal, are clearly 
evident without being boomy or muf- 
fled. An excellent demonstration of 
the effect of positive current feedback 
was given when the low- frequency re- 
sponse of a Klipschorn was extended 
from 27 cps to below 20 cps with a 
clean fundamental response. The dif- 
ference in reproduction of a complex 
16 cps organ tone before and after 
was quite impressive and easily no- 
ticed even by the untrained ear. 

The block diagram of the current 
feedback network used by the authors 
is shown in Fig. 3A. The essential dif- 
ference between this circuit and simi- 
lar ones used on commercial amplifiers 
is that no provision is made for neg- 
ative current feedback, and an LC cir- 
cuit is used in the frequency dis- 
criminating section of the feedback 
network instead of a single capacitor. 
It is necessary to use an LC circuit 
because the single capacitor gives too 
much bass boost in a region where no 
boost is needed when used with some 
speaker systems (especially the Klip- 
schorn and "Rebel" series). This re- 
sults in an unpleasant over -accentuated 
bass sound and is probably the reason 
some have rejected the use of current 
feedback with high -quality speakers. 

The 25 -ohm potentiometer shunted 
across the 1 -ohm resistor provides a 
means of varying the feedback from 
zero to full positive. Its use, except 
for comparison purposes, is question- 
able since usually full positive feed- 
back is the most desirable condition. 
It could be omitted with no harmful 
effects in which case the 240 -ohm re- 
sistor is tied to the ungrounded end 
of the 1 -ohm resistor. 

The amount of feedback and there- 
fore the degree of bass boost may be 
varied in several ways aside from the 
use of the potentiometer. The princi- 
pal way is by changing the value of 
the 1-ohm resistor. It will be noted 
that a dividing network is formed be- 
tween the sneaker impedance and the 
current feedback resistor, such that if 
the speaker is high impedance (16 
ohms) less feedback voltage will be 
developed across the resistor than if 
the speaker impedance is low (4 
ohms). That is, for a given resistor 
more bass boost would be obtained 
when feeding a 4-ohm speaker than 
when feeding a 16 -ohm speaker. The 
1 -ohm resistor has been found satis- 
factory when used with a speaker sys- 
tem having a net impedance of 4 ohms 
and, therefore, in some instances a 
4 -ohm resistor might be desirable for 
a 16 -ohm speaker system. 

The amount of feedback and, there- 
fore, the amount of boost can also be 
changed by changing the "Q" of the 
circuit elements used in the feedback 
network. The values called for usually 
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require electrolytic capacitors and if 
these units are leaky or are used 
singly instead of in series pairs back - 
to -back, then less feedback will be ob- 
tained than would be expected. If the 
inductor used is variable, its "Q" will 
vary as it is tuned and this will also 
change the feedback. It should be 
noted that since the resistance in se- 
ries with the speaker absorbs power 
it represents a loss in peak output, 
therefore, it is desirable to keep it as 
small as possible while still obtaining 
the required feedback voltage. Since 
high "Q" elements in the feedback 
network represent more voltage feed- 
back than do low "Q" ones, they are 
to be preferred unless they give a 
boost characteristic that rises too 
sharply. This is an unlikely occurrence. 
It should be noted that the character- 
istics of the network, when not con- 
nected in the feedback loop, are not a 
good indication of the over -all ampli- 
fier response when the network is in 
the loop since a "Q" multiplication 
effect is obtained and the amplifier 
response is sharper than the network 
response. 

To determine the constants of the 
LC network shown in Fig. 3A, procure 
an audio oscillator or frequency test 
record whose range is slightly lower 
than the lowest range of interest and 
listen to the performance of the 
speaker system using a conventional 
negative feedback amplifier. Note: (1) 
the frequency at which the bass re- 
sponse just begins to roll off and (2) 
the frequency at which no more acous- 
tic output is obtained irrespective of 
how much power is used to drive the 
speaker. An LC network having a 
low -pass or bandpass filter configura- 
tion is then designed so that the upper 
turnover frequency occurs slightly 
above the frequency at which the re- 
sponse starts to roll off and the peak 
response occurs slightly below the fre- 
quency at which no output is normally 
heard. (The hypothetical termination 
resistance necessary for calculating 
the filter sections can be assumed to 
be about 600 ohms since it has been 
found experimentally that this value 
gives networks that are satisfactory.) 
This network will serve as a starting 
point and by varying the parameters 
while listening to the system using an 
audio oscillator or tone record the 
best sounding arrangement can be de- 
termined. For those not technically 
able to perform such calculations, the 
networks to be discussed will give 
moderately good results on any speak- 
er system and will serve as a starting 
point for more experimentation. It is 

Fig. 1. Effect of positive current feedback 
on the frequency response of amplifier. 
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Fig. 2. Experimental setup that is used to 
determine how positive feedback works. 
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not advisable to use music for the 
first tests since low- frequency tones 
occur rather infrequently and are of 
rather short duration so it is difficult 
to notice the effect of circuit changes. 

The specific LC circuit configuration 
used with a Klipschorn is shown in 
Fig. 3B. This type of enclosure nor- 
mally falls off below 27 cps so the 
feedback network is designed to be- 
come effective in this region and to 
provide 10 db of boost at 20 cps as 
measured across a resistive load. The 
response curve of the amplifier, when 
this circuit is used, is shown in Fig. 
4A. It must be remembered that this 
curve was taken with a 16 -ohm re- 
sistive load substituted for the speaker 
and does not necessarily represent the 
actual boost curve obtained with the 
speaker connected. In this case, suf- 

(Continued on page 137) 

67 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


TV Remote Controls 

for the 

Technician 

By 

WALTER H. BUCHSBAUM 
Television Consultant 
RADIO 6 TV NEWS 

Wired or wireless, partial or complete, hand -held 

or chairside -they all need occasional service. 

IN THE PAST few years, the trend 
towards remote controls for TV re- 
ceivers has increased steadily. Al- 

most all manufacturers now offer some 
kind of remote -control feature either 
as part of the set or as an extra 
accessory. Many older receivers have 
been modified for remote control as 
well and, by now, the service techni- 
cian has occasion to work on such a 
control. 

Basically there are three different 
types of remote control units. One, 
like the Zenith "Space Command" or 
the Hoffman "Beamrider," uses no 
wires between the control and the re- 
ceiver. The second variety, cable -con- 
nected, controls the receiver by means 
of relays and a tuning motor while 
the third type contains a separate re- 
mote tuner, i.f. strip, audio section and 
various controls as well. 

The complexity of the various sys- 
tems depends largely on how many 

Fig. 2. The Packard Bell separate control 
box houses an auxiliary loudspeaker. 
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Fig. 1. RCA's hand -held "Magic Brain." 

functions are controlled remotely. It is 
interesting to note that, with few ex- 
ceptions, all current TV models have 
some provision for remote control and, 
in the majority of sets, this is done by 
cable- connected units of the motor - 
relay type. 

Frequent Trouble Spots 
Every service technician has had in- 

stances where the only thing wrong 
with a TV set was the lack of a.c. 
power, frequently because the plug 
was out of its receptacle or the line 
cord broken. Similarly, a great many 
service calls where the complaint is 
that only the remote control operation 
is defective will be due to such simple 
defects. The cable itself, as well as 
the connectors should be checked care- 
fully first. Almost all sets have a 
switch at the rear for selecting re- 
mote- control operation. Forgetting to 
turn that switch or accidental change 
to the "direct" setting will naturally 
cause apparent failure of the remote 
control. 

Troubleshooting of the ultrasonic 
"Space Command" system is some- 
what different from the wired systems 
and was described in more detail in 
the October 1956 issue of this publica- 
tion. Basically the most likely troubles 
in the Zenith system are found in the 
section which makes up the ultrasonic 
receiver, frequency discriminator, and 
control circuitry. The remote unit is a 
tuning -fork type of ultrasonic gen- 
erator containing no tubes. Unless 
mechanical troubles occur, this part 
rarely needs servicing. In the Hoffman 
"Beamrider" the most likely defect is 

a weak transmitter battery or defec- 
tive tubes in either transmitter or 
receiver. 

Having examined the condition of 
the cable and connectors, a few ohm- 
meter tests are usually sufficient to 
spot the defective part. Those remote 
units which contain a separate tuner, 
i.f., and audio circuits are, of course, 
subject to difficulties just like these 
sections in the receiver, but the most 
likely defects in any remote -control 
unit are open or shorted leads in the 
cable or connectors. The second most 
likely trouble spot is the switch or 
potentiometer which does the remote 
tuning. A poor contact or broken lead 
at either end can upset the control 
action. Fortunately the location of 
this type of defect is indicated by the 
malfunction of a particular section. If, 
for instance, the tuner never tunes to 
Channel 6 on remote, the correspond- 
ing contact, wire, or connector is prob- 
ably defective. If all controls work 
except the volume control, the defect 
obviously is in the connections to that 
control. When the on -off switch does 
not work on remote and the connec- 
tions have been checked, the fault 
might be in a relay, where used, which 
either may not be actuated or else 
may have defective contacts. Such de- 
fects are not too difficult to find and 
repair. 

Simple Remote Controls 
From the servicing point of view, 

the simplest controls are those having 
only a switch for tuning channels, 
possibly also a remote off -on volume 
and fine -tuning control. These are not 
much different from the now popular 
"automatic" tuning systems which use 
Miceoswitches to actuate the tuner 
motor or stepping solenoid. A few 
words might be said here about the 
different systems of rotating the tuner 
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shaft. Some motor units drive the 
shaft of the tuner through a gear 
train and operate by starting and 
stopping the motor either through a 
relay, detent switch, or selector switch 
arrangement. The latter circuit is 
used in the RCA remote -tuning unit 
shown in the photograph of Fig. 1 
and the schematic of Fig. 4. Wafer 
switches corresponding to those used 
in the remote selector are mounted 
on the tuner shaft in the set and so 
connected that the motor keeps going 
until the rotation of the shaft turns 
the switch to the point that the cur- 
rent to the motor is shut off. 

A much simpler system is used by 
Emerson, and this is shown in the 
circuit of Fig. 5. Channel selection is 
accomplished by a single switch which 
powers the tuning motor through the 
motor relay. As the tuner shaft turns, 
it actuates a detent switch which in- 
terrupts the motor relay power and 
thus stops the motor. This means that 
the viewer presses the channel selector 
button once for each tuner step, while 
in the RCA system the desired channel 
is selected directly and the motor con- 
tinues to operate until that channel is 
reached. Packard -Bell and some other 
manufacturers offer both types of tun- 
ing, one as a standard remote feature 
and the other as optional full remote 
control. 

Although the Philco "Top Touch 
Tuning" and its remote control are 
also of the single -step type. the method 
for moving the tuner shaft is different. 
A rotary solenoid is used here to 
actuate a spring -loaded lever which 

IN TV CHASSIS 

turns the tuner shaft. Anyone familiar 
with telephone central selector switch- 
es or the Automatic Electric Com- 
pany's Model 44 automatic step switch, 
will recognize the Philco system as 
very similar. The top tuning feature 
consists of a Microswitch in parallel 
with a similar switch at the remote 
control. Fig. 6 shows the circuit of the 
Philco system without showing the 
motor itself. 

More Complex Systems 

The Packard -Bell unit shown in the 
photograph of Fig. 2 contains not 
merely channel tuning, on -off, and vol- 
ume controls but also has its own re- 
mote loudspeaker. The circuit diagram 
of Fig. 7 shows how this unit is con- 
nected and also indicates how fine 
tuning is accomplished. As in most 
units, this is done by varying the volt- 
age on the local oscillator tube and 
thus changing its frequency to a small 
degree. 

A variation of this system is found 
in later Emerson models, where a 
separate crystal diode is connected 
across the oscillator plate circuit and 
the current through that diode is 
varied remotely to control frequency. 
The RCA circuit uses a neon tube (see 
Fig. 4) and current variation through 
it. These methods have less effect on 
oscillator output and therefore less 
effect on receiver sensitivity in weak 
signal areas. 

The RCA "Magic Brain" system is 
designed primarily for installation on 
all receivers using the KCS -96 and 97 
chassis but can be adapted for use 
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Fig. 3. This Hoffman control unit, a 
wireless type, is a transmitter that 
activates a receiver at the TV set. 

with any receiver back to the KCS -66. 
From the circuit of Fig. 4, it appears 
that three separate assemblies make 
up the "Magic Brain" kit. One, shown 
in Fig. 1, is the remote -control head, 
which contains the channel selector, 
fine tuning, volume, and contrast con- 
trols. The second unit comprises the 
tuning motor mounted on a master 
bracket which mounts directly to the 
tuner chassis. A shaft coupling for the 
tuning shaft contains the required 
selector switches, all wired. The third 
chassis contains a 24 -volt transformer 
and three relays. RCA also furnishes 
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REMOTE CONTROL ASSEMBLY 
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Fig. 5. The tuning motor, through its relay, moves one channel at a time in this Emerson 

brackets, resistors, hardware and a 
neon lamp together with detailed in- 
structions for connection to any of the 
previously mentioned RCA chassis. In 
most installations some wiring changes 
must be made, making this job a 
suitable one only for the experienced 
service technician. 

As mentioned in the beginning, the 
Zenith "Space Command" unit makes 
use of an ultrasonic tuning -fork gen- 
erator, the sound of which is received 
by a microphone at the set, amplified, 
and passed through filters. This per- 
mits the use of different frequencies 
for different command functions, but 
also requires a number of relays and 
control circuits. 

Another wireless remote -control unit 
is the Hoffman Electronics Co. "Beam - 
rider" system which, however, only 
switches channels. As shown in the 
photograph of Fig. 3, it is a small, self - 
contained unit. Its circuit, shown in 
Fig. 8, consists of a single- stage, 
crystal -controlled oscillator operating 
at 26.25 mc. To select a station, the 
"on" switch on the transmitter is de- 
pressed, actuating the quick -heating 
battery -type tube and transmitting a 
c.w. signal. The companion receiver 
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has two tubes (four sections), and is 
a superregenerative type with a biased 
control tube operating a relay. Since 
this system is intended for use with 
Hofman's "Dyna Touch" TV receivers, 
the relay simply shorts out the Micro - 
switch which otherwise actuates the 
tuning motor. 

In troubleshooting the Hoffman unit, 
primary emphasis will have to be 
placed on the life of the battery and 
tube in the transmitter. Since the 
batteries are used only intermittently, 
they should last a reasonably long 
time. Nonetheless, their failure will be 
a thing to watch for. Another thing 
to look out for is the dislocation or 
mistuning of the receiver antenna. 
This latter is usually located at the 
rear of the TV set, and will be ad- 
justed at the initial installation. Mov- 
ing the set or overzealous dusting and 
cleaning in back of the set often re- 
sults in either outright damage or 
some dislocation, causing the over -all 
sensitivity to drop. Otherwise the re- 
ceiver may require troubleshooting 
just as any superregenerative set 
would. The transmitter is best checked 
through the receiver. 

Somewhat more elaborate is the 

Fig. 6. How the re. 
mcte unit (top) con- 
nects to the main 
receiver circuit 
(bottom) in the sys- 
tem used by Philco. 
Remote operation is 
tied in with "Top 
Touch Tuning - fea- 
tured by Philco. 

REMOTE CONTROL 
UNIT 

VOLUME 
CONTROL 

BRIGHTNESS 

TUNING 

remote station selector. 

Motorola system which is used in con- 
junction with chassis TS -539. The 
major components of this system, 
shown in Fig. 10, are a small, tran- 
sistorized transmitter operating at 2.6 
mc. and a three -tube remote receiver 
and control circuit. The receiver is a 
two -stage TRF circuit with a crystal - 
diode detector, a.v.c., and a relay -con- 
trol stage. This remote system con- 
nects directly to the automatic tuning 
circuit which, as mentioned previously 
in connection with the Philco system, 
is Microswitch controlled. Motorola 
has an additional feature: by adjust- 
ment of indexing rods and tabs, the 
tuner is set up so that unused channels 
are skipped. This means that a cam - 
driven Microswitch is shunted across 
the tuning switch to actuate the motor 
while the shaft skips unused channels. 
An a.c. shaded -pole motor drives a 
system of reduction gears which turn 
the tuner shaft as well as the asso- 
ciated cams, switches, etc. During the 
tuning operation, a set of cam -driven 
contacts also shorts out the sound and 
picture to avoid blasting. 

Another remote -control system is 
the type in which a portion of the re- 
ceiver is separated and mounted in a 
small unit, suitable for chairside oper- 
ation. Typical of this is the Tech 
Master "Duo Master" shown in Fig. 
9. It is similar in many respects to 
the "Fleetwood" Model 800 made by 
Conrac, Inc. Both units contain a TV 
tuner, i.f. section, sound detector, and 
sound- output stage driving a local 
speaker. Each has a self- contained 
power supply. To drive the TV set, 
the detected video signal is passed 
through a cathode follower and then 
fed to the remote picture -tube chassis 
by coaxial cable. Provision is also 
made to furnish sound to a remote 
speaker. The Tech Master system also 
has an audio jack for simultaneous 
tape recording or hi -fi connection. The 
troubleshooting of these units should 
not present any difficulties, since most 
circuits are identical to those found in 
conventional TV sets. The cathode 
followers are rather simple and require 
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Fig. 7. The Packard -Bell remote unit contains its owr integral loudspeaker, 
as well as a line -tuning control that va-les the oscillator plate voltage. 

no alignment or adjustment; the cable 
connections are as subject to defects 
as those of other remote -control units. 

Special Components 
Most of the circuits used in remote 

controls are not too complex electron- 
ically and can be traced out by re- 
sistance or voltage measurements. 
What makes servicing of remote con- 
trol units different from regular TV 
receiver work is the defects which 
occur in the electro- mechanical corn - 
ponents, such as the switches, relays. 
and motors. 

While most readers are familiar 
with rotary selector switches, they 
may not have really looked at the con- 
struction of a typical wafer. Double - 
sided wafer switches especially can 
contain hard -to -find defects. A typical 
problem is to replace a defective 
switch wafer with an exact duplicate. 
Unless all connections are checked for 
proper function in several positions of 
the shaft, it is possible to reverse the 
orientation of the switch. Bent finger 
springs, loose rotor blades, and cracked 
wafers are other troubles to look for. 

Relays are often considered a field 
in themselves, their design and appli- 
cation requiring considerable mechan- 
ical and electrical knowledge. The 
types of relays used in remote -control 
units are not too complex but, in or- 
der to function properly, they must be 
adjusted with care. Basically these 
relays operate by applying the mag- 
netic force generated by the current 
in the relay coil to overcome the 
spring tension which keeps the arma- 
ture from the pole piece. If the spring 
is too tight, then the current will not 
have sufficient force to pull or to hold 
the armature against the pole. 

It may happen that the current can 
attract the armature but, after the 
first impact, the latter bounces off 
and the spring pulls it away again. 
Chattering can also be caused by in- 
sufficient current or insufficient mag- 
netic force due, occasionally, to a 
shorted turn in the relay coil. When 
the spring is too loose, residual mag- 
netism may, after a while, prevent the 
relay from opening after the current 
is removed. 

The contacts of a relay are even 
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more subject to trouble than the ar- 
mature and relay coil. Arcing can take 
place if the contacts do not close 
tightly or do not open sufficiently 
wide. Arcing could destroy the con- 
tact points in time, but usually this 
defect becomes apparent as a failure 
to actuate the motor fully or failure 
to stop completely. Arcing and relay 
chatter are usually audible, and the 
technician can thus locate this type 
of defect without trouble. 

To repair relay contacts, a small 
ignition file or a double piece of em- 
ery cloth is inserted between the 
points to clean off the pitted area. 
Contacts are mounted on springs; 
these springs can usually be bent 
slightly to adjust the contact spacing. 
On some relays, the contact springs 
are backed up by a more solid steel 
leaf which can be bent to regulate the 
maximum travel of the spring. Relay 
adjustment, which can be quite tricky, 
requires more patience than electronic 
knowledge. 

The motors used to turn the tuner 
shaft in most TV sets are simple, sin- 
gle- phase, a.c. motors. They are mass 
produced and have hardly any adjust- 
able or replaceable parts. If a motor 
fails, the most likely reason is a 
broken lead or mechanical failure in 
the gear train. Defective connections 
can be found with the ohmmeter and 
mechanical failure in the gear train 
becomes apparent when the gears are 
manipulated by hand. Lubrication 
data and any possible adjustments of 
the motor drive mechanism are in- 
cluded in the manufacturer's service 

Fig. 10. The major 
components of the 
Motorola remote -con- 
trol system. Included 
is a transistorized 
transmitter unit. 

data and these should be followed. 
One of the effects that motor tun- 

ing has on the wearing characteristics 
of TV tuners is that contacts will tend 
to become corroded somewhat sooner 
than on manually operated sets. The 
reason is that most motor -turned tuner 
ihafts always turn in the same direc- 
tion. If the tuner is set for Channel 7 
and Channel 5 is desired, it will have 
to turn through Channels 8, 9, 10 etc., 
while in manual operation it would be 
turned only through Channel 6. This 
means not only more frequent con- 
tact actuation but also that the con- 
tacts are always wiped in one direc- 
tion and some of the self -cleaning 
action is lost. However, the remainder 
of the tuner, especially the shaft bear- 
ings, will wear well since the motor 
action is more uniform than in man- 
ual tuning. - 
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Fig. 8. Heart of the Hoffman system 
is this single- stage, battery -operated 
oscillator, controlled by a crystal. 
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Fig. 9. A good portion of the receiver 
signal circuits is included in the remote. 
control box of the TechMaster unit. 
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By 

BOB ELDRIDGE 

Dosi Bn 

It's all right to make circuit changes if you know 

what you're doing and why the changes are needed. 

FEW THINGS are more likely to 
throw a TV design engineer into a 
fit than the practice of meddling 

with his brain -child, on the part of 
the service technician, in an effort to 
improve performance. So, before we 
commit ourselves along just those 
lines, let's begin with a word of 
caution. 

We are dead against indiscriminate 
changes in component values or other 
circuit modifications in a TV receiver 
if they can he avoided. When such 
changes are finally made, there should 
be full awareness on the part of the 
technician of what is happening in the 
set as a result of the modification and 
of exactly why the change had to be 
made. 

After all, when a new set comes off 
the production line, it has to be capa- 
ble of operating reasonably well under 
a wide variety of signal levels and 
other differences in reception from one 
locale to another. This means that a 
certain degree of compromise is pres- 
ent in the design of any receiver. 
Furthermore, accumulated errors in 
component values -even though the 
individual deviations of particular 
components may be well within toler- 
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ance- sometimes add up to a total 
deviation that results in performance 
that is less than acceptable. In such 
cases, as long as we use knowledge and 
discretion, it is possible to "custom - 
tailor" certain constants in a set so 
that an otherwise unhappy customer 
is satisfied. 

Incorrect A.G.C. Balance 

To illustrate the desirability of being 
able to "customize" a chassis for a 
particular purpose, let us take as an 
example an actual case which arose 
recently. The set had been in use for 
about nine months when a tube failure 
occurred in the sync section. After the 
tube had been replaced the set worked 
normally, but the customer complained 
that the snow level behind the two 
strongest signals was now higher than 
before. Two subsequent callbacks by 
different technicians failed to convince 
the owner that the set was operating 
exactly as it had before. (We all know 
this situation only too well, of course!) 

It so happens that this make of set 
had rather high i.f. gain with very 
efficient gated a.g.c., and a slight noise 
level is usually visible in the back- 
ground of the strongest signal. The 

customer, not having noticed it before, 
was sure it had never been there until 
the unfortunate technician replaced 
the sync clipper. Changing the value 
of one resistor, to put a little more 
bias on the i.f. strip and a little less 
on the tuner, did the trick perfectly 
(and incidentally left the customer not 
only happy but triumphant: "You see, 
young man, there was something 
wrong. ") . 

A simplified diagram of the a.g.c. 
line is shown in Fig. 1. Before you 
read farther, have a look at this 
diagram. Which resistor would you 
have changed to alter the balance of 
the two bias lines? 

Let us examine briefly the operation 
of the circuit shown. Each time the 
a.g.c. tube conducts, current flows 
through the series resistor network, 
R,, R., and R,, which form a voltage 
divider. We can consider point A as 
being the source of our common nega- 
tive bias for both tuner and i.f. strip. 
With a strong signal being received, 
the voltage at this point will be on the 
order of 30 or 40 volts negative. The 
i.f. bias is taken from the junction of 
R, and R,, and, the ratio of these two 
resistors being 10:1, the actual bias 
applied to the grids of the first and 
second i.f. tubes will be about one 
eleventh of that present at point A. 

The tuner bias is taken off through 
R.; and an opposing positive voltage, 
derived from a source of "B+" through 
R. is also applied to the a.g.c. input 
line to the tuner. The value of R, is 
such that the net result of the two 
bucking voltages is a negative value 
for a normal signal. The a.g.c. input 
to the tuner is clamped to ground by 
a diode, to insure that the r.f. ampli- 
fier bias can never go positive. (Posi- 
tive bias would result in excessive 
conduction in the r.f. amplifier, with 
resultant damage to the tube). If the 
bias goes momentarily positive, the 
diode conducts, short -circuiting the 
line to ground and restoring the volt- 
age to zero. When the voltage is 
negative, the diode is, of course, in- 
operative. 

So much for the operation of the 
circuit. There is one thing more to 
consider. If, by some means, we re- 
duce the bias on the tuner, this will 
automatically produce an increase in 
bias on the i.f. tubes. This is because, 
by increasing the gain of the tuner, we 
pass a stronger signal through to the 
video amplifier. The a.g.c. tube re- 
sponds by conducting more heavily and 
thereby increases the over -all bias 
produced at point A (Fig. 1). Con- 
versely, by increasing the bias on the 
i.f. tubes only, a.g.c. action will pro- 
duce less bias than was available before 
at the tuner. 

To return to our problem of the set 
with slight snow behind a strong sig- 
nal, increasing R. to 39,000 ohms 
achieved the desired balance of gain 
between i.f. and tuner. Note that 
lowering the value of R, would have 
the same effect, because it is the ratio 
between the two arms of the divider 
that we have to change. 
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An attempt could also have been 
made to handle the problem directly 
at the tuner line: a reduction in value 
of R. would have provided more posi- 
tive bucking voltage, which would have 
reduced negative bias to the r.f. ampli- 
fier where it is taken off between RI 
and R:. However, as Fig. 2 shows, R, 
and R.; also form a voltage divider 
with a potential difference of 175 volts 
across them in the original circuit, if 
we disregard the relationship to 
ground momentarily. Reducing resist- 
ance in the divider would have reduced 
the potential difference across the en- 
tire divider, with the result that the 
negative 35 volts from which i.f. a.g.c. 
voltage is derived would also have been 
reduced. This would have made the 
entire receiver more sensitive. Since 
plenty of signal was available from the 
antenna to which the set in question 
was connected, it was decided that this 
would not be advisable. The deteriora- 
tion in over -all a.g.c. action might 
have resulted in annoying overload 
conditions on some strong signals. 

Leaving aside for the moment our 
pretensions to redesigning the TV set 
on the bench, it is obvious that the 
technician who knows just which val- 
ues affect which function in a circuit 
such as the one just discussed, is better 
able to service a set in which one of 
the components has changed in value 
due to normal aging or failure. Every 
tube jockey soon learns that a snowy 
picture probably means lack of gain 
in the front end, but it is not so ob- 
vious that excessive gain in the i.f. 
stages could be pushing up the tuner 
bias and causing the lowered tuner 
output. 

Poor A.G.C. Compensation 
In a multi -channel area with one or 

more very powerful local signals it 
sometimes happens that a set will 
over -compensate in the a.g.c. circuit, 
causing washed out contrast on the 
stronger signals. Of course, the oppo- 
site effect sometimes occurs, with too 
much contrast on the stronger signals. 
Fig. 3, a typical keyed a.g.c. stage 
shows the component to play with to 
correct either of these effects. R,, 
shown in the diagram as 180,000 ohms, 
is a useful regulating device to set the 
keying level of the a.g.c. tube; that is 
to say, the signal level at which it will 
begin to conduct, and, at the other end 
of the grid curve, the signal level 
above which further increase ceases to 
create greater conduction. Notice, 
however, that the grid- cathode bias on 
the tube is more or less established by 
the voltage drop across R: in the plate 
circuit of the video amplifier. It is im- 
portant that this resistor be checked 
before attempting any changes in grid - 
cathode relationships in the a.g.c. 
stage. In passing, it should also be 
noted that, if it is desired to achieve 
more gain in the video amplifier at 
the expense of some bandwidth, R. 
should be raised slightly, rather than 
R. lest a.g.c. action be upset. 

Rather than rely on visual observa- 
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tion of the picture in estimating 
whether or not the a.g.c. is fully effec- 
tive, it is a better idea to hook the 
scope probe to the output of the video 
detector or grid of the video amplifier. 
The signal- waveform display at this 
point should remain at a reasonably 
constant level irrespective of the chan- 
nel being received. This method en- 
ables a reliable check to be made, and 
reduces the chance of being fooled 
by unusually low contrast due to low 
modulation level (as when films are 
used) on an otherwise strong carrier. 
If a v.t.v.m. is used instead of a scope, 
bear in mind that d.c. across the diode 
load is dependent on average signal 
information level, so the character of 
the picture must be taken into account 
when comparing the voltage developed 
on different channels. 

Stacked "B+" Systems 
Fig. 4 is a simplified schematic of a 

typical set using the cathode of the 
audio output tube as a source of "B +" 
for several stages of the receiver. 
When we consider that, in this par- 
ticular case, the 140 -volt line feeds not 
only the i.f. strip but also the mixer, 
audio i.f., screen of the video amplifier, 
and both sync stages, it is obvious 
that, if the 140 -volt line is low, it will 
have a serious effect on the perform- 
ance of the whole set. 

In this method of operation, the self - 
bias resistor of the audio output tube 
is effectively made up of the resistance 
of all these other stages in parallel. 
Each separate stage passes relatively 
little plate current, so a change in the 
operation of one of them will not have 
much effect on the voltage produced 
at the audio -output cathode. 

However, if we leave the resistance 
in the cathode path of this tube con- 
stant, we can conveniently change the 
plate- current flow by varying the grid - 
cathode bias, so this is the obvious 
way to regulate the 140 -volt line to 
the correct level. We must, of course, 
stay within the bias limits of the audio 
tube itself in respect to its function 

R.F. 
AMP 

RS R2 
5]K 330K 

+140V. 

R4 
2.2MEG 

R5 
470K A 

TO PLATE OF A.G.C. 'WOE 

RI 
47 

Fig. 1. Voltage dividers and bucking 
voltages often establish the delicate 
balance between r.f. and f.E. a.g.c. 

r 54 R5 
í75v 

2.2 MEG. 470K 
+140V. 35V. 

Fig. 2. Detail of part of a.g.c. di- 
vider shows total potential difference. 

Fig. 3. The keying level in this typi- 
cal keyed a.g.c. stage is set by R,. 

as an amplifier. The cathode being 
elevated above ground, the grid must 
have a somewhat similar potential. 
Referring again to Fig. 4, we see that 
R. and R_ form a potential divider 
which is used to establish the bias. 
Changing the value of either arm of 

(Continued on page 126) 

Fig. 4. A representative circuit using a "stacked B-- " supply, wherein low 
"B - - " voltages are derived from the cathode of the audio output amplifier. 
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Tap e 
Recorder Quiz 

How many of these answers do you know relating 

to tape recording principles and practices? 
THE role of the tape recorder in high - 

fidelity systems is one of fast -grow- 
ing importance, particularly since 

the machines available at moderate 
prices are steadily improving. The 
individual who wants maximum per- 
formance from his unit must ap- 
proach it with at least a basic techni- 
cal understanding. The following 
"true -or -false quiz" is designed to 
check and possibly augment your 
knowledge of tape recorder operation 
and practices. 

1. The NARTB standard provides a 
specific equalization characteristic for 
playback of tapes. 
TRUE. This standard characteristic 

is in the nature of a playback bass - 
boost curve. After the stipulated play- 
back characteristic is provided, 
NARTB then states that record equal- 
ization should be adjusted to effect 
relatively flat record -playback fre- 
quency response, that is, within NAR- 
TB limits. It should further be pointed 
out that NARTB playback equaliza- 
tion requires treble boost to be incor- 
porated to the extent that playback 
head losses cause treble response to 
fall below NARTB requirements. The 
amount of such playback head losses 
can be estimated on the basis of nomi- 
nal gap width or can be found by play- 
ing a standard test tape. 

2. A record head with a very narrow 
gap provides better high -frequency re- 
sponse than one with a relatively wide 
gap. 
FALSE. Within a relatively wide 

practical range, the gap width of the 
record head is unimportant. When a.c. 
bias is used, as is almost always the 
case today, recording takes place at 
the trailing edge of the gap, and the 
requirement here is that the gap edge 
be as linear and sharply defined as 
possible. 
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3. A playback head with a very nar- 
row gap provides better high -frequency 
response than one with a relatively 
wide gap. 
TRUE. In playback, when the width 

of the gap becomes more than half of 
the recorded wavelength, very severe 
losses begin to take place. High fre- 
quencies are represented on the tape 
by short recorded wavelengths, so that 
high -frequency response is inversely 
related to gap width. For high -fidelity 
performance at 7.5 ips, a gap of .00025" 
or less is required, although at 15 ips 
equally good results can be had with a 
.0005" gap. 

4. A low -impedance head is desirable 
for record and a high- impedance one 
for playback. 
TRUE. A low impedance winding 

minimizes the amount of voltage that 
must be developed by the record am- 
plifier and by the oscillator in order to 
drive the required audio and bias cur- 
rents through the record head. On the 
other hand, a high impedance winding 
is desirable for the playback head in 
order to generate as much playback 
signal as is practical and thereby max- 
imize the signal -to -noise ratio. Here 
is one of the reasons that a machine 
with separate record and playback 
heads can yield better results than one 
which utilizes the same head for record 
and playback. 

5. If a constant amount of signal is 
to be recorded on the tape at all audio 
frequencies then a constant amount of 
voltage must be applied to the record 
head at these frequencies. 
FALSE, on two counts : 

a. Since the record head is an in- 
ductive device, its impedance rises with 
frequency, so that for a given applied 
voltage the current through the head 
declines. What is required is constant 
current through the head in order to 

apply equal magnetic flux at all fre- 
quencies to the tape. 

b. Even though constant magnetic 
flux is applied to the tape, this does 
not result in equal amounts of flux re- 
corded on the tape. This is so because, 
due to bias current and the phenome- 
non of self- demagnetization, there are 
very substantial losses in the amount 
of recorded flux at high frequencies - 
as much as roughly 35 db at 15,000 cy- 
cles when recording at a speed of 
7.5 ips. 

6. Some tape recorders, particularly 
professional ones, operating at 7.5 ips 
record a flat signal on the tape. 
FALSE. This would be a difficult at- 

tainment in the present state of the 
art. A professional tape recorder, which 
ordinarily uses NARTB equalization or 
a close equivalent, permits the re- 
corded signal (flux) to be 3 db down 
at 3180 cycles and to decline there- 
after at a rate approaching 6 db-per- 
octave. This is so because of the heavy 
record losses described in the answer 
to statement 5, which cannot be fully 
compensated by practicable amounts 
of record treble boost. Other tape re- 
corders permit the decline in recorded 
signal to commence at frequencies 
lower than 3180 cycles. This decline is 
compensated in playback inasmuch as 
the playback head, being an inductive 
device, has an output that tends to rise 
at the rate of 6 db -per- octave over 
most of the audio range. It should be 
added that even in the case of 15 ips 
tape recorders it is not feasible to re- 
cord a flat signal on the tape, although 
this is done by some 30 ips machines. 

7. Harmonic distortion of 3% at av- 
erage levels is acceptable in tape re- 
cording, and for this reason the rated 
signal -to -noise ratio of a number of 
high -quality machines is based upon an 
output level corresponding to 3 %. 
FALSE. 3% harmonic distortion is 

acceptable only on peaks, which are 
characteristically of short duration 
and therefore much less offensive to 
the ear (when they conta!n this much 
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distortion) than if they were sustained. 
The signal -to -noise ratio of a tape re- 
corder is based upon peak output level. 
The amount of IM distortion corre- 
sponding to 3% harmonic distortion is 
quite large, on the order of 10 to 205:. 
At average signal levels this much IM 
would of course be incompatible with 
high -fidelity requirements. 

8. Azimuth alignment is a more crit- 
ical process in the case of full -track 
heads than half -track ones. 

TRUE. A given degree of misalign- 
ment produces considerably greater 
high- frequency losses in the case of a 
full -track head. 

9. Optimum bias current maximizes 
high- frequency response. 

FALSE. Although high- frequency 
response can be greatly extended by 
keeping bias current relatively low, 
this practice results in appreciable dis- 
tortion. Optimum bias is that which 
produces the most satisfactory com- 
bination of low distortion and wide fre- 
quency range. Since lower distortion 
can also be had by reducing the record 
level, optimum bias implicitly takes in- 
to consideration the requirements with 
respect to signal -to -noise ratio. 

.10. Distortion continues to decrease 
as bias current is increased. 

FALSE. In the practical operating 
range, an increase in bias current or- 
dinarily results in less distortion. How- 
ever, a minimum point is reached be- 
yond which a rise in bias serves to in- 
crease distortion. When recording at 
7.5 ips, it is rather unlikely that exces- 
sive bias would be used because before 
then the high- frequency response 
would have been reduced to an inordi- 
nate degree. On the other hand, when 
recording at 15 ips, it is possible for 
bias to be beyond the point of mini- 
mum distortion and at the same time 
allow adequate treble response. 

11. Distortion and frequency re- 
sponse characteristics may vary signifi- 
cantly from one kind of tape to an- 
other. 

TRUE. There may be as much as 
6 db or more difference in response at 
15,000 cycles for the same bias cur- 
rent. For a given output level, there 
may be an appreciable difference in 
minimum distortion obtained by vary- 
ing the bias. 

U. If a tape is recorded half -track on 
a machine that moves the tape from 
left to right, this tape can be played 
back successfully on another machine 
with right -to -left motion. 

TRUE. The conventional arrange- 
ment is that recording takes place on 
the upper half (track) of the tape for 
left -to -right motion, and on the lower 
half for right -to -left. Thus if the up- 
per track were recorded on a left -to- 
right machine, when the tape is re- 
versed on a right -to -left transport this 
recorded track becomes the lower one 
and is therefore the one which is 
played back. AD- 
Nevembsr, 1957 

COVER STORY 

Heart 
Recording 

New hope for cardiacs is offered with the development of 

special and highly sensitive electronic diagnostic tools. 
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WITHIN recent years considerable prog- 
ress has been made in the applica- 

tion of acoustic methods to medical prob- 
lems. This months cover photograph shows 
the Altec Lansing 2IMA contact medical 
microphone and M -16 microphone system 
being used in conjunction with an Ampex 
600 tape recorder for the instruction of 
medical students. 

Using this equipment, heart sounds can 
now be recorded so that an accurate, per- 
manent recoro of the sound is available 
for teaching, diagnostic, and prognostic 
interpretation. About four years ago a 

public health grant was made available 
which resulted in the building up of a tape 
library which included normal heart sounds, 
heart action under the effects of drugs, 
hearts with various heart diseases and con- 
genital abnormalities, and sounds result- 
ing from wounds which penetrated the 
heart or circulatory system. The use of 
these tapes in medical schools is so effec- 
tive that medical students are advanced 
two years ahead of classes not using this 
technique. 

Anothar advan'age of heart recording is 
that it permits filing of the tape for fu- 
ture reference so that the sounds can be 
directly compared with those of earlier ex- 
aminations. This method allows no uncer- 
tainty as to memory or depreciation of 
hearing on the part of the physician. 

Still another feature is the ability of a 

physician to record heart abnormalities 
and have them evaluated by a specialist 
at a later date. Today there are several 
types of heart diseases which can be 
greatly benefited or cured by skilled in- 
tervention. By this simple expedient of 
recording the heart sounds, the patient 
can benefit from the diagnosis of special- 
ists throughout the country. 

The reason why these recordings can be 
made today results from improved micro- 
phones which reproduce heart sounds more 
faithfully than had been possible with the 

i - 

i._ 

conventional acoustic stethoscope. The 
acoustical stethoscope consists, in general. 
of a fiber or metallic diaphragm clamped 
on its edge and mounted in a small en- 
closure. The tone of each heart sound 
depends on the diameter and thickness of 
the diaphragm, the material of which it 
is made, the size of the cavity back of the 
diaphragm, and the loss in the rubber 
tubing leading up to the ear. Usually 
these diaphragms are resonant at 200 cps. 

As contrasted to this, a small condenser 
microphone, such as the Altee 2IMA, uses 
a diaphragm having a natural resonance 
far higher than any heart sound and its 
output is a more exact reproduction of the 
chest sound. Electrical amplification with- 
out distortion permits the recording and 
reproduction through headphones or loud- 
speakers. 

Basically, heart sounds extend from a 

very low frequency, such as I cps, up to 
1000 cps. The sounds from I to 100 cps 
may be classified as "ballisto" sound or 
having to do with the stopping and start- 
ing of the column of blood in the circula- 
tory system. The frequency range of 100 
to 1000 cps is thought to be the range of 
sound produced by the motion of the 
blood through the valves in the heart. It is 
these frequencies which are considered 
most important for clinical stethoscope 
diagnosis. The condenser microphone faith- 
fully reproduces these many variations in 
pitch and character so they can be ac- 
curately identified. 

There is a growing tendency to use the 
microphone in the operating room to con- 
tinuously mon'tor the patient's heart sounds 
so that the anesthetist will know at all 
than use the intermittent method with an 
times how the patient is responding, rather 
acoustical stethoscope. The microphone 
can also be used to run a rate recorder 
so that in the recovery room, one nurse 
can tell at a glance the condition of each 
patient. (Photo by Peter J. Samerjan( 
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A NEW 

D 

Fig. I. Internal and ex- 
ternal views of the com- 
pleted tralsistor voltmeter. 

A reliable and relatively inexpensive unit with 

100,000 ohms - per -voit sensitivity is realized. 

TRANSISTORS had scarcely become 
commercially available when they 
were put to use to increase the sen- 

sitivity of conventional current -draw- 
ing meters. Some of the techniques in- 
volved and a suggested design for a 
practical transistorized voltmeter will 
be presented here. Before considering 
the finalized meter, however, it will be 
helpful to review briefly some tradi- 
tional meter circuits out of which it 
developed. 

A standard voltmeter consists of a 
meter movement plus a choice of multi- 
plying resistors to be placed in series 
with it to increase the value of the 
voltage necessary to drive the rated 
current through the meter for full - 
scale deflection. Fig. 3 shows a repre- 

Fig. 2. Typical vacuum -tube voltmeter 
circuit. showing meter loading plates 
of tubes while constant high imped- 
ance at the grid loads circuit under test. 
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sentative arrangement of this type. If 
the resistance of the meter movement 
is R and the current I is required to 
drive the meter to full -scale deflection, 
then the four voltage ranges for the 
switch positions shown will be IR, lOIR, 
100IR, and 1000IR. 

A typical movement of high quality 
may have a full -scale current rating 
(I) of 100 microamperes and a resist- 
ance (R) of 5000 ohms. Then, in a cir- 
cuit configuration like that of Fig. 3, 
it would have ranges of 0.5 volt, 5 volts, 
50 volts, and 500 volts. 

A vacuum -tube voltmeter is a volt- 
age- driven device. A voltage to be 
measured is applied to a tube grid, 
where it draws a current so small that 
it is negligible for most purposes. The 
meter itself loads down the output of 
the tube, and draws the current neces- 
sary for its deflection without affecting 
the circuit being measured. A system 
of this type, diagrammed in Fig. 2, pre- 
sents the same load to the circuit being 
measured, irrespective of the voltage 
scale in use. Typical values in common 
use have R about 1000 ohms, with scales 
ranging from perhaps 1 volt to 5000 
volts full scale. (For simplicity, voltage 
scales are shown in steps of 10, al- 

Fig. 3. A basic voltmeter circuit. 
using series multiplier resistors. 

Voltmeter 

By 

HERBERT MALAMUD 

though practical meters usually employ 
one or more intermediate values to 
make it easier to keep readings some - 
where near the middle of the scale.) 

The transistor, a current -sensitive 
and current -amplifying device, can be 
used to increase the sensitivity of a 
meter movement. Its acceptance in this 
application can be attributed to the 
fact that a relatively inexpensive 200 - 
microampere meter can be used, with 
transistors, to make a voltmeter of 
about 100,000 ohms -per -volt sensitivity. 
A comparable 10- microampere meter 
movement would cost several times as 
much as the common 200 -microampere 
unit that could be used with transistors, 
and it would be much more fragile. 

The circuit commonly used, shown in 
Fig. 4, is essentially a bridge, where the 
emitter -collector circuit of the transis- 
tor is one arm, balanced by the zero -set 
potentiometer. When an input current 
is supplied through the base -emitter 
circuit, the collector current changes. 
From the point of view of the meter, 
it is as though the impedance of one 
arm of the bridge changed. This un- 
balance permits the meter to draw cur- 
rent and give a reading. 

There is good reason for using a 
bridge: the current through the collec- 
tor circuit of the transistor is not zero 
when the base current is zero. The col- 
lector current, of course, must not be 
allowed through the meter, and it may 
be balanced out in the bridge circuit. 

The major drawback to transistor 
voltmeters of this type is the fact that 
this zero -signal collector current (I-) 
is not constant, but varies with tem- 
perature. A typical variation may be as 
much as 50% change in Ins for a tem- 
perature change from 20° to 40° centi- 
grade. A less serious problem' is the fact 
that current amplification itself de- 
pends on temperature -less serious be- 
cause the change in amplification is on 
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the order of 5Ç for the temperature 
change noted. Note that 20 °centigrade 
is 68° Fahrenheit and 40° centigrade is 
104° Fahrenheit. Considering that volt- 
meters are usually used indoors, this 
range thus roughly encompasses the 
variation to be expected in practice 
from winter to summer weather. 

Unless something is done to compen- 
sate for it, this instability of the tran- 
sistor's characterisics can make a 
meter using it hopelessly unreliable for 
any sort of accuracy. Since, in effect, it 
might be said that the transistor's re- 
sistance is varying with temperature, 
one approach tried is that of using a 
temperature- dependent resistor whose 
characteristic is roughly inverse to that 
of the transistor. However, another ap- 
proach occurred to the author: Why 
not balance out the erratic behavior of 
one transistor with another matched 
transistor? If the two were of the same 
type, then the zero -signal collector cur- 
rent (Ir.) should vary in step for both 
and, if they were balanced in a bridge 
with a meter, the latter should keep its 
zero setting. 

To avoid the need for two power sup- 
plies (since each transistor should be 
supplied with exactly the same volt- 
age), a bit of juggling of the bridge was 
needed. The circuit evolved is shown 
in Fig. 5. 

The experimental meter built accord- 
ing to this circuit kept its zero well, 
over a period of months, with no ad- 
justment. However, small improve- 
ments were still considered possible. 
For one thing, the transistor character- 
istics are not best in the region at and 
near the zero base -signal point. For an- 
other, the second transistor was wasted 
as far as its amplification properties 
were concerned, as it was used exclu- 
sively to balance out zero signal. 

The next step was to take advantage 
of its amplification properties by feed- 
ing in the signal between the two tran- 
sistor bases. This seemed to mean that 
one of the transistors would have its 

base made negative, while the other 
was made positive. However, this was 
avoided by bias`ng both bases with a 
positive current greater than the maxi- 
mum signal to be applied and letting 
the signal simply increase one and re- 
duce the other base current. This. of 
course, requires a second battery, but 
it was judged to be worthwhile in this 
application, shown in Fig 6. The bridge 
now balances out not only L. but also 
collector current due to the bias signal. 
The second or bias battery has one 
other purpose. By supplying current 
through a resistor whose value is much 
greater than that of the base circuit, it 
acts to stabilize the transistor circuit 
somewhat as does a self -biased tube 
circuit. 

The final circuit built is shown in 
Fig. 7. Provision has been made for an 
a.c. as well as d.c. voltmeter which 
should be flat in response down to 
about 10 cycles. By using precision re- 
sistors for R and R., a balancing po- 
tentiometer in the collector circuit is 
avoided. 

If this potentiometer is desired, tlse 
a value of 1000 ohms, put it betwc c:i 
R. and R,, and set it to zero the m^:er 
reading with points A and B shor`ed 
by a jumper. This potentiometer can 
then be more or less permanently fixed 
by a drop of cement or shellac where 
the shaft enters its body. It should not 
require frequent adjustment. 

We use two capacitors at C, and C2 to 
avoid the need for a 1 -pfd., 1000 -volt 
unit, which would be quite bulky and 
expensive compared to an extra set of 
switch positions on S,. The high value 
is needed on the low- voltage scale, since 
the scale resistor is only 100,000 ohms. 
The resistor for the 1000 -volt scale is 
100 megohms, and a .001 -pfd., 1600 -volt 
TV high -voltage capacitor is satisfac- 
tory. The 100 -megohm resistor is either 
a high -voltage high -value unit especial- 
ly made not to break down, or it can be 
assembled by putting four 22- megohm 

(Continued on page 174) 

Fig. 4. Emitter -collector circuit of the 
transistor is one arm of a bridge cir- 
cuit across which is meter movement. 

Fig. 5. With two trans'stors in this 
configuration, the instability of one 
cancels the instability of the other. 

Fig. 6. Final evolution of the bridge. 

Fig. 7. Complete schematic of the tran- 
sistorized 100,000- ohm -per -volt mete:. 

Rt- I00,000 ohm, t/2 w. res. ± 1 

Rs-I megohm, 1/2 w. res. ± I% 
Rs--10 megohm, 1/2 w. res. ± 1% 
RI -100 megohm, t/2 w. res. (see text) 
Rs, Rr- 39,000 ohm, 1 w. res. 
Rs- 50,000 ohm wirewound pot 
Rs, Rs -2000 ohm, t/2 v. res. ± I% 
Rio. R»- 20,000 ohm wirewound pot 
Ct-1 µfd., 200 r. capacitor 
Cs -.001 µtd., 1600 r. capacitor 
C1 -2 pJd.. 200 r. capacitor 
St -D.D. 4 -pos. switch 
Ss-6 -pole, 3 -pos. switch 
M1-100 pa. meter 
CR,- CRt- CRsCR,- Bridge composed of four 

IN34 rectifiers (meter rectifier may be sub- 
stituted) 

Bs, Bs- Mallory RMI -R mercury cell (ree text) 
V,, Vs- "n -pn' ¡unction transistor (Sylvania 

2N35) 

i-O 
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RI 
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Build the 

"Transactivator" 

t Over -all view of the transistor activator. 

By FRANK H. TOOKER 

An a.c.- operared transistor supply made for 24- hour -a -day 

use, switches to built -in battery during power failure. 

H 
ERE is a transistor activator (pow - 
er supply) that is just about every- 
thing you have always wanted a 

transistor power source to be. Let's 
take a look at its features: 

First of all, as the photos and the 
schematic diagram indicate, it is ex- 
tremely simple and compact. It uses 
only a handful of miniature parts. Sec- 
ond, although it is fundamentally a.c: 
operated, it keeps right on delivering 
current even though the plug is pulled 
out of the socket or a power line fail- 
ure occurs! Third, there is less than 
3( of 1 per -cent ripple in its output 
(with new cells at B,), yet it uses only 
a single half -wave rectifier, one elec- 
trolytic capacitor, and no iron -core 
filter choke. Fourth. it is voltage reg- 
ulated. The output voltage is at all 
times very nearly equal to the battery 
voltage. Fifth, current drawn from 
the battery as a result of portable or 
power -line -failure operation is auto- 
matically replaced, insofar as is pos- 
sible, by rejuvenation while the unit is 
operating on a.c. 

The "Transactivator" is conserva- 
tively rated at 2.9 volts ( ±4%o) and up 
to 10 milliamperes d.c. output. 

How It Works 
Most of the interesting and desir- 

able features of this little power source 
are obtained through the functioning 
of the transistor, V, which is connect- 
ed in the manner of an emitter fol- 
lower (analogous to a cathode follow- 
er in a vacuum -tube setup). Because 
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of this connection, the voltage across 
the output terminals tends to be a 
replica of the voltage across the bat- 
tery, B,, in the base circuit, i.e., 3 volts 
d.c., and largely free from hum ripple. 
Thus, the transistor functions as a 
voltage regulator and as an electronic 
filter circuit. 

When the "Transactivator" is oper- 
ating from the a.c. line, all of the d.c. 
output is obtained from the a.c. source 
via the rectifier, CR,, and electrolytic 
capacitor C,. Most of the output cur- 
rent flows through the collector circuit 
of V,. Only a small fraction flows 
through resistor R, to the output via 
the base. If the a.c. source is inter- 
rupted, however (as during a power - 
line failure), the transistor itself auto- 
matically switches over and draws all 
of the output current via the base, i.e., 
from the battery. Since the transition 
from a.c. to battery is performed en- 
tirely within the transistor and, addi- 
tionally, is involved with the discharge 
of capacitor C,, switching occurs 
smoothly -without sudden current in- 
terruptions or surges. Thus, there are 
no switching transients. Even at the 
full rated output of 10 milliamperes, 
the only evidence that the a.c. circuit 
has been broken is a very slight low- 
ering of the output current due to the 
base -to- emitter voltage drop in V,. 

When the a.c. connection is restored, 
the transistor automatically switches 
the output back to the rectifier and 
filter capacitor source of d.c. Since 
this operation is involved with the 

charging of C,, switching in this direc- 
tion also occurs smoothly. 

The value of resistor R_ has been 
chosen to make the current flowing 
through it greater than that needed to 
supply the fraction of the output de- 
manded by V,'s base circuit. The ex- 
cess current flows in a reverse direc- 
tion through the battery and tends to 
rejuvenate the battery, thereby effec- 
tively prolonging its useful life. At 10 
milliamperes d.c. output from the 
"Transactivator" the reactivating cur- 
rent through the battery is in the 
vicinity of 2 milliamperes. At 1 milli- 
ampere output the reactivating current 
is about 31/2 milliamperes. Larger re- 
activating currents are not recom- 
mended, for two reasons : (1) larger 
currents may harm the battery in- 
stead of tending to reverse the chem- 
ical processes, and (2) decreasing the 
value of R, increases the percentage of 
hum ripple across the output termi- 
nals. With the specified value of R,, 
and with two good dry cells at B,, the 
measured ripple was below ',í of 1 
per -cent at 10 milliamperes d.c. output. 

Switch S, is a d.p.d.t. component. 
One section (S,.,) breaks the primary 
circuit of the miniature step -down 
transformer, T,, while the second sec- 
tion Me) opens the battery circuit and 
grounds the base of V, to prevent the 
output voltage from rising to the value 
across C, when the unit is switched off. 
Simultaneously, R, becomes a bleeder 
to discharge C,. The latter switching 
operation also prevents the discharge 
of the battery through the electrolytic 
capacitor and the back resistance of 
the rectifier at times when the "Trans- 
activator" is not in use. Actually, the 
current flow here is small-on the or- 
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der of microamperes -but it could 
help to discharge the battery if the 
"Transactivator" is kept out of opera- 
tion for long periods of time. When 
Continuous operation is anticipated, S, 
may be eliminated, if desired. A small 
neon lamp is connected as a pilot light 
to indicate when the a.c. power is on. 

Construction 
The assembly of the author's "Trans- 

activator" is shown in the photos. Lay- 
out is not at all critical, so any reason- 
able construction is permissible. This 
particular setup is intended for use on 
the experimental bench. Thus, it is as- 
sembled as a separate unit. However, 
in many cases, it will be found expe- 
dient to construct the unit as part of 
the equipment it is to operate. 

In the construction used by the 
author a small interlocking metal box 
chassis was employed. Holes were first 
drilled in the front panel for the "on- 
off" slide switch, the neon indicator 
bulb, and the two output terminals. 
A rubber grommet was used in the in- 
dicator bulb hole to protect the bulb. 
Insulating washers were used for the 
output terminals to prevent them from 
being short- circuited to the metal 
panel. Holes were also drilled in the 
sides of the box for the passage of the 
line cord, which was protected by 
means of a grommet, and for the ter- 
minal strip, battery clips, and for the 
transformer. 

After mounting the slide switch and 
terminals, the clips for the two pen - 
lite cells were mounted, as was the 
terminal strip for the wiring, and the 
small transistor audio input trans- 
former that was used as a power 
transformer. 

Both the 2N188A transistor and the 
1N91 germanium junction rectifier are 
mounted by means of their own leads. 
Spaghetti should be used to prevent 
short -circuiting of the leads. Be sure 
not to use excessive heat from the 
soldering iron and do not apply the 
iron too close to the transistor itself 
otherwise the unit may be damaged. It 
is a good idea to hold the lead with a 
pair of long nose pliers while solder- 
ing so that the pliers are between the 
iron and the transistor. In this way, 
the pliers act as a heat absorber and 
prevent damage. 

After the remaining components 
have been soldered into place, the 
transformer connections made, and the 
batteries put into their clips, the unit 
is ready to be plugged into the a.c. 
line and tried out. 

Applications 
A supply of this type finds wide ap- 

plication wherever low -power transis- 
tors are used and reliable operation up 
to 24 hours a day is called for -such 
as in fire alarms, burglar alarms, rain 
alarms, remote amplifiers, repeaters 
and indicators, data -taking and record- 
ing machines, etc. It could conceivably 
be built in as part of a small transistor 
radio receiver. In this case, the re- 
ceiver would operate from the battery 
in portable use, and would switch 

November, 1957 

R,- 100.000 ohm, 1/2 w. res. 
Rs -2700 ohm, t/2 

Cr100 dd., 15 v. elec. capacitor 
PLs -Type NE -2 neon lamp 
St- D.p.d.t. slide switch 
131-3 -volt battery (two 71/2 volt units in series) 
Tr- Transistor audio input trans. (used as 

power trans., Argonne AR -144) 
CR, -1N91 junction rectifier (General Electric) 
Vt- "p -n -p" transistor (General Electric 

2N188Á) 

2N,88a 

Fig. 1. Complete schematic diagram and parts list for the transistor circuit 
"activator ". The single transistor operates as a voltage regulator and filter. 

automatically to a.c. operation when 
the power cord was plugged into an 
outlet. In such a relatively hum- sensi- 
tive application as this, additional fil- 
tering might possibly be needed in the 
bus to low level stages in some re- 
ceiver circuits. Such filtering is almost 
always desirable anyway, however, 
even for 100% battery operation (to 
prevent objectionable regeneration or 
motorboating) so using the "Trans- 
activator" circuit would add little or 
nothing to the cost in this area of the 
receiver. 

Although rejuvenation prolongs the 
life of a dry -cell battery, sometimes to 
a surprising degree, it does not guar- 
antee that the battery will last for- 
ever. Thus, a check on the condition 
of the battery should be made occa- 
sionally. Either one of the two follow- 
ing methods is suggested. One method 
is a check on the voltage across the 
output terminals of the "Transacti- 
vator" when the unit is operating on 
battery and delivering power to its 
usual load. An abnormal decrease in 
output voltage indicates deterioration 
of the battery. This is undoubtedly the 
most reliable method. However, a 
second method -especially when the 
"Transactivator" is being used to pow- 
er a sensitive amplifier -is a check on 
the hum ripple in the output when the 
unit is operating on a.c. and delivering 
its normal amount of current. An in- 

crease in ripple indicates an increase 
in the internal resistance of the bat- 
tery which, in turn, indicates a need 
for battery replacement. Always in- 
terrupt the a.c. circuit before remov- 
ing or replacing the battery, since 
without the cells in place and deter- 
mining the voltage reference level, the 
output voltage may rise as high as the 
maximum across C,. 

An unusual increase in d.c. output 
voltage when the unit is operating on 
a.c. may also indicate a worn -out bat- 
tery, or it may mean that the reju- 
venating current is too high. When the 
"Transactivator" is to be in continuous 
use, 24 hours a day, every day, such as 
in powering a fire alarm -and a.c. 
power failures are rare, so battery op- 
eration is infrequently needed -it may 
be desirable to increase the value of 
R. to reduce the reactivating current 
to one milliampere or less. Reactivat- 
ing current should be checked only 
when the supply is delivering current 
to its usual load. 

Although transients are absent when 
switching occurs in the transistor, a 
momentary pulse does appear across 
the output terminals when S, is 
switched off. When the "Transacti- 
vator" is used to power a device con- 
taining voltage -sensitive transistors, 
make sure that device also contains an 
RC filter to absorb the pulse before S, 
is operated. -7- 

Photo of the "Transactivator" with the cover removed. Note the transistor 
mounted beween the power transformer and the two penlite cells to the left. 

69 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


 

By WILLIAM LEONARD 

Are You 

Losin 

Money? 

Unrealistic charges, subnormal income eat away the 

basic assets of thousands of service businesses. 

SEVERAL years ago a bright, shin- 
ing new service shop was opened 
in a medium -sized midwestern city 

by a hopeful service technician. He 
had handled home radio and TV serv- 
ice as a part -time activity for several 
years. Now he had cut his ties with a 
regular job and embarked on a long - 
planned career as a full -time service 
business operator. 

Today this shop looks drab and un- 
inviting. The paint is dull, weather - 
beaten, and forlorn. The windows, 
which once framed attractive displays, 
are cluttered with a motley array of 
promotional pieces that look as if they 
were thrown in place. The owner is 
weary and worried because he is con- 
stantly hard -pressed for money to pay 
his bills. 

What happened to blight this dream 
of economic independence in a self - 
owned business? Why did this service 
shop deteriorate while the market 
rose steadily for the services it had to 
sell? 

There is no simple, easy answer to 
the question of why promising service 
businesses slowly wither and die. 
Many things are involved. The per- 
sonality and aggressiveness of the 
owner are very important; also his in- 
genuity and adaptability -his willing- 
ness to change to meet the needs of 
the times. 

There is a definite pattern, however, 
that is woven into the history of most 
service businesses that fail. That pat- 
tern is the tendency to sell service for 
less money than it costs to give it. In 
the case mentioned at the beginning 
of this article, that man thought he 
could build a business by selling serv- 
ice calls at a dollar per call less than 
the average charged by successful 
shops operating in a similar way. 
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The most important factor in the 
management of an electronic service 
business is the constant recognition 
that the major product it handles is 
the sale of time. If the time of the 
owner and employee cannot be sold 
at a profit, the business will finally 
fail. It may, for a time, continue to 
operate by burying some of the serv- 
ice charges in padded tube and parts 
bills. But, sooner or later, devices like 
the self- service tube testers move in 
to take a big slice of the lucrative 
tube business away from service 
shops. The dealers are left with the 
tough job of getting an adequate re- 
turn for their time on the tougher 
service jobs. 

How much do you get for a service 
call? 

The most recent survey of the costs 
of operating a service business indi- 
cates that it costs $5.14 to put a com- 
petent technician at the front door of 
a home prepared to give normal serv- 
ice to a TV set and up to 30 minutes 
of his time. This is a national average. 
It will vary fifty cents up or down 
depending on local conditions in dif- 
ferent parts of the country. It is, how- 
ever, an actual cost figure. The charge 
to the set owner should be ten per- 
cent more to provide the business 
with the income necessary to show a 
gross operating profit. This means 
that set owners should be paying 
about $5.75 for TV service calls that 
require up to thirty minutes to com- 
plete. 

It should be pointed out that the 
national average of $5.14 per service 
call reflects the cost of operating in 
an efficient service business that pays 
its technicians competitive wages and 
normal fringe benefits. It is also 
based on the business having a suffici- 

ent volume of work to keep its tech- 
nicians fully occupied in making field 
calls eight hours per day. 

For many years the curse of the 
independent service industry has been 
the advertising of service at three dol- 
lars (or less) per call, while the 
known cost of operating was rising 
steadily from about four dollars and 
thirty -five cents per call to the cur- 
rent average above five dollars. De- 
spite the fact that all other costs have 
been spiraling upward, price adver- 
tisers have stuck to the three dollar 
ceiling. Since no dealer can beat the 
factor of basic costs in the sale of 
time, it would appear that there has 
been a steady rise in the padding of 
parts bills or else the TV service in- 
dustry has attracted thousands of 
philanthropists who are devoting their 
lives to giving the public service on 
its finest entertainment medium at 
less than cost. 

Consumer studies have consistently 
shown that bait advertisers eventually 
fold up because of customer dissatis- 
faction if the majority of their com- 
petitors maintain normal prices and 
provide honest service. It is unfor- 
tunate, however, that a large number 
of misguided service dealers try to 
meet fire with fire by participating 
in the bait advertising racket. The 
end result is that the entire service 
market in the area is depressed while 
consumer dissatisfaction expands to 
include the entire independent service 
industry. 

In every market, service dealers say 
bitterly, "I am not making a decent 
living from my present charges but I 
can't raise mine because my competi- 
tors won't raise theirs." If a dealer is 
not making a decent living on the 
basis of his present charges he is 
losing money operating his business. 
Certainly he is not able to lay aside 
any reserves to repaint his store or 
to replace the equipment that is de- 
teriorating. This applies to any com- 
petitor in the same market who uses 
the same scale of service charges. The 
end result is that all businesses en- 
gaged in this blind battle of price are 
headed for the rocks of financial 
trouble. 

Economists say that the spiral of 
living costs will continue to climb in 
the months ahead. A recent business 
forecast stated: 

"The price you'll pay will be pushed 
up by higher material and freight 
costs, as well as higher wages. At 
wholesale, the stability of recent 
months will give way to increases 
averaging as much as 2% by year- 
end; from 3 %r to 6% for steel prod- 
ucts; 2% to 4% for fuels; 5% to 8% 
for electrical appliances. 

"Consumer prices, after a summer 
decline because of seasonal food dips, 
will jump 1.5% to 2% this fall. Cars, 
apparel, and services all will cost 
more." 

Everything the service dealer uses 
in his business costs more than it did 
two or three years ago. His own living 

(Continued on page 185) 
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Single- 

Sideband 

Receiving 

Adapter 

By 

HARRY D. HOOTON 
W6TYH 

MORE and more amateurs are be- 
coming interested in single -side- 
band transmission and reception. 

It is only necessary to examine the 
circuitry of some of the very latest 
communications receivers and trans- 
mitters to realize that great strides 
have been made in single -sideband tech- 
niques within the past few years. It is 
quite likely that during the next few 
years, most amateur voice transmis- 
sions will be carried out on single -side- 
band. 

Unfortunately, for many amateurs, 
good commercial communications re- 
ceivers. designed with the emphasis on 
single -sideband reception, are both 
complex and expensive. Some amateurs 
have attempted to revamp the circuits 
of their regular communications re- 
ceivers in order to improve their per- 
formance on single -sideband. The re- 
sults, in many cases, have been 
disappointing and the resale or trade -in 
value of the set has been considerably 
reduced. 

The single -sideband adapter unit de- 
scribed here solves the single -sideband 
reception problem for the ham who 
already owns a good quality standard 
AM receiver having an intermediate 
frequency in the vicinity of 450 kc. The 
adapter unit will permit reception of 
single -sideband signals, on a standard 
receiver, with a clean -cut quality com- 
parable to that of the best communica- 
tions receiver on the market; no 
modifications of the receiver, either 
electrical or physical, are necessary. 
Either single -sideband or regular AM 
reception may be selected merely by 

Norotwbor, 1957 

Single -sideband adapter, shown at left, 
with power supply recommended by author. 

Easy-to-build :if-lit allows SSB reception on standard 
450 kc. i.f. ham receiver without receiver changes. 

throwing a switch. The unit is easy to 
build since there are no tricky adjust- 
ments or alignment involved. The re- 
ception of regular AM and c.w. signals 
will be improved because the effective 
bandwidth required is cut in half. This 
narrow bandpass also reduces noise. 
The intelligibility of weak DX signals 
is increased over regular AM reception. 
Best of all, the adapter can be built for 
$75.00 or less. 

As shown in Fig. 1, the adapter uni: 
uses five tubes. A type 6BA7 is used as 
a mixer to convert the receiver it 
signal from around 450 kc. to 50 kc. 
where it can be filtered to remove one 
sideband. The oscillator tube, for the 
converter stage, is one -half of a 12AU7 
which is controlled by either a 400 ko. 
or 500 kc. crystal, selectable from the 
front. The nominal 50 kc. output signal 
from the 6BA7 plate, which contains 
the transmitted carrier and two side - 
bands (assuming a regular AM signal), 
is applied to the input terminals of a 
toroidal sideband filter which passes 
the band of frequencies from 47 to 50 
kc. but sharply attenuates the fre- 
quencies higher than 50 kc. The char- 
acteristic response of the filter, which 
is the heart of the adapter design, is 
shown in Fig. 2. 

The receiver is normally tuned so 
that the AM carrier, or suppressed 
single -sideband carrier, is placed at the 
50 kc. position, as indicated, approxi- 

mately 20 db "down" on the high -fre- 
quency or steep side of the curve. The 
relative position of a double sideband 
(regular AM) signal is shown by the 
dotted line in Fig. 3. The solid line 
indicates the portion of the signal which 
is passed by the filter. It will be noticed 
that the "upper" or high -frequency 
sideband is sharply attenuated to 70 
db or more and, for all practical pur- 
poses, is virtually removed. The out- 
put of the filter, with an applied AM 
signal, then consists of a reduced car- 
rier and the spectrum of sideband fre- 
quencies which lie between 50 and 47 
kc. In single -sideband terminology, the 
filter passes only the "lower sideband" 
and a reduced amplitude carrier and 
suppresses the "upper sideband." The 
bandpass of a filter is usually specified 
as the width of a band of frequencies 
passed between two points on the char- 
acteristic curve 6 db below the peak or 
maximum amplitude. The filter shown 
here has a bandpass of 3000 cycles or 
3 kc. between the 6 db points. This 
figure has become more or less a stand- 
ard for voice communications. 

It must be remembered that the filter 
itself passes only the lower sideband. 
In order to select either an upper or 
a lower sideband, as desired, we must 
be able to "invert" or change the po- 
larity or position of the two sidebands 
in the mixer plate circuit so that the 
desired sideband always appears to the 
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NRUT VI 

Pi 
A SHIELD 

RLATE 

a 
Ra 

RG 

Ri a 
C] 

12AU7 
V2 

C13 

CIS 
Rle 

C5 

RFC' 

12AU7 
V4 

C16 

R,, Ri- 220,000 ohm, Vi r. res. 
Rs- 27,000 ohm, 1/1 w, res. 
Rs-270 ohm, I w, res. 
Rs- 27,000 ohm, 1 w. res. 
Rs- 30,000 ohm, 1/2 w. res. ±5% 
RT -4700 ohm, 1/2 w. res. 
Re, Ru, Rr-- I00,000 ohm, 1/2 w. res. 
8,-470 ohm, 1 w. res. 
Rio-5600 ohm, 1 w. res. 
R,,, Rn- 47,000 ohm, i w. res. 
R,s- 10,000 ohm, 1 w. re,. 
R,s -1000 ohm, 1 w. res. 
R,s- 500,000 ohm audio taper pot 
R,, -800 ohm, 1 w. res. 
Rs, -5000 ohm wirewound pot 
Res- 20,000 ohm, 1/2 w. res. ±5% 
C,- 4.5 -25 µpfd. ceramic trimmer (Centralab 

822 -CN) 

R5 

CIT 

O 
250V. 

pt 

R12 

CIO + 

3 y 
R19 

Cs-100 asstd. silver mica capacitor (C -D 
22R5T1) 

C3, C., Cs, C,2 -.01 pfd., 600 V. disc ceramic 
capacitor 

Cs-40 pfd., 450 v. elec. capacitor 
C7, Cs-A pfd., 600 v. molded paper capacitor 
Ce-47 µpfd. silver mica capacitor 

(C -D 22R5Q47) 
C,s-10 pfd., 450 v. elec. capacitor 
Cu, Csa -.0033 pfd. silver mica capacitor (C -D 

1R5D33) 
Css-10 pfd., 25 v. elec. capacitor 
C1s -S0 pith/. mica capacitor (may require up 

to 200 µpfd. for some crystals) 
Cu-.02 pfd., 600 v. disc ceramic capacitor 
Css -.OS pfd., 600 v. disc ceramic capacitor 

(paralleled .02 pfd. and .01 pH.) 
Cr -Part of L, 

R 

CII 

0121 + 
RIS 

FC 2 

e 

_J 

IN OUT 
O 

R16 

AUDIO 
OUT 

TO6.3V.AC. 

-20V. 

C,e -250 µpfd. silver mica capacitor (C -D 
22R5T25) 

C,s -140 lipid. variable tuning capacitor 
RFC, -2.5 mhy. r.f. choke (Miller 4530) 
Ls -Osc. trans., 48 -52 kt. (Miller 1898 -BFO) FC,- Single. sideband filter, 50 kc. (Burnell 

S- 15000) 
FC,- Low -pass audio filter, 300.3000 cps 

(Burnell S- 23197) 
Xtal. ,, Xtal. s-FT -241 -A surplus crystal (See 

text) 
S, -S.p. 2 -pos. miniature rotary switch, steatite 

insulation. (Centralab PA -2001) 
1,- RCA -type phono jack 
V, -6BÁ7 tube 
Vs, V,, Vs -12ÁU7 tube 
Vs -6ÁB4 tube 

Available direct from Burnell & Co. Inc., 
Yonkers 2, N. Y. 

Fig. 1. Complete schematic diagram and parts list for the single -sideband adapter. 

filter as a lower sideband. Fortunately, 
it is a characteristic of mixer -oscillator 
circuits that the relative positions of 
the two sidebands in the frequency 
spectrum are reversed when the oscil- 
lator frequency is changed above or 
below the signal frequency by an 
amount equal to the intermediate fre- 
quency. Thus, in this unit, the "signal" 
frequency is 450 kc. which is taken 
from the receiver i.f. circuit, and the 
two oscillator frequencies required for 
sideband inversion will be equal to 450 
kc. plus 50 kc. and 450 kc. minus 50 kc. 
or 500 kc. and 400 kc. respectively. 

The oscillator frequencies must be 
capable of being maintained exactly 
plus and minus 50 kc. with respect to 
the i.f. carrier position; otherwise, the 
carrier will not fall at exactly 50 kc. 
on the filter curve and the full benefits 
of sideband selection will not be real- 
ized. It is for this reason that the 
oscillator is crystal controlled. To se- 
lect sidebands, it is only necessary to 
select either of the two crystal fre- 
quencies. The crystals used are surplus 
type FT -241 -A units which can be pur- 
chased at low cost in most radio surplus 
stores or may be ordered by mail from 
the advertisers in this magazine. A 
listing of the proper crystal frequencies 
and channel numbers for several popu- 
lar intermediate frequencies is given in 
Table 1. 

The signal from the filter, which now 
consists of a carrier and one sideband, 
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is applied to a "product" or "exalted 
carrier" demodulator. This type of de- 
modulator does not "detect" or rectify 
the signal, in order to recover the audio 
intelligence, in the usual sense; the 
product demodulator is really a form of 
converter, where the 47 -50 kc. signal 
is mixed with a 50 kc. oscillator, the 
"difference" frequency, in this case, be- 
ing the original audio or modulation 
frequencies. The 50 kc. oscillator signal 
voltage amplitude is approximately 100 
times that of the signal from the filter 
output and is therefore generally called 
an "exalted" carrier. The actual signal 
and oscillator voltage values at the 
demodulator are approximately 0.1 and 
10 volts respectively. 

The output from the demodulator is 
applied to the input of a low -pass audio 
filter, which limits the audio response 
to the frequencies between 300 and 
3000 cycles. The low -pass filter serves 
the dual purpose of limiting the audio 
range in order to "clean up" the signal 
and also prevents the high amplitude 
50 kc. "exalted" or "synthetic" carrier 
voltage from appearing at the input of 
the audio amplifier which would cause 
overloading and distortion. 

The demodulator circuit uses two 
type 12AU7 tubes. Three of the triodes 
are used as cathode followers. The first 
is used as a cathode follower for the 
47 -50 kc. signal voltage; the second is 
used as a cathode follower for the 50 
kc. injected carrier, and the third is 

used as the mixer for the oscillator and 
signal voltages. The fourth triode is 
used as the 50 kc. oscillator. 

The first three triodes work into a 
common 470 -ohm cathode resistor; the 
mixing process occurs in the third tri- 
ode, which has its grid grounded for the 
signal voltages but contains an audio 
load resistor in its plate circuit. The 
bias on the mixer and the signal cath- 
ode follower is adjustable by means of 
a 5000 -ohm potentiometer in the grid 
circuit of the third triode. This control, 
which is on the front panel, is ordi- 
narily adjusted, with the 50 kc. oscilla- 
tor turned off, to a point just below 
where AM signals are heard. This point 
should be marked for future reference. 
When the oscillator is turned on, the 
audio will be heard and the output will 
be proportional to the "product" of the 
applied signal and oscillator voltages. 
The signal -to- oscillator voltage ratio 
will be approximately correct when the 
bias control is adjusted as described. 
However, it may be desirable to vary 
this adjustment slightly under actual 
operating conditions in order to mini- 
mize distortion on over -modulated AM 
signals, interference from adjacent 
strong AM carriers, etc. 

An audio preamplifier stage, using a 
6AB4 triode, is included in the adapter 
circuit. In order to prevent overloading 
the first audio amplifier stage in the 
receiver, an adjustable audio level con- 
trol is provided on the front of the 
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adapter unit. Either the level control or 

the regular receiver volume control 
may be used to control the audio gain. 

It is important that the audio leads 
from the 12AU7 detector plate to the 
input of the low -pass filter, the lead 
from the filter output to the 6AB4 grid, 
and the leads from the 6AB4 plate to 
the level control and output jack be 
shielded and kept away from wires 
carrying 60 -cycle a.c., such as the 
heater leads. The audio level at the 
6AB4 grid is very low and any a.c. in- 
troduced into this circuit may appear 
in the output with a hum level equal 
to that of the audio signal. The audio 
lead from the adapter unit to the re- 
ceiver must be shielded to prevent hum 
pickup and should not be over two or 
three feet in length. The input and 
output connections are made at the 
rear of the chassis by means of RCA - 
type phono jacks and plugs. 

The arrangement of the various parts 
on the chassis is important and it is 
recommended that the layout shown in 
the photographs be followed closely. 
The two FT -241 -A crystal sockets are 
mounted near the front so that the 
leads from the sockets to the crystal 
switch will be short. When in use, the 
crystals are normally covered by the 
aluminum shield can. The tube at the 
left front is the 12AU7 crystal -con- 
trolled oscillator. The crystal selector 
switch is controlled by the pointer knob 
at the left; the knob at the right is the 
frequency adjustment control for the 
50 kc. oscillator. The knob at the top 
center is the bias adjustment control 
and the knob at the bottom center is 
the audio level control. 

The 6BA7 mixer is at the right front 
of the chassis. The 50 kc. Burnell 
S -15000 single -sideband filter is mount- 
ed lengthwise on the chassis just behind 
the oscillator and mixer tubes. The 
two tubes at the rear of the 50 kc. 
filter are the 12AU7's used for the 
demodulator and 50 kc. oscillator. One 
triode section of the 12AU7 at the right 
is used as the oscillator; the shield can 
mounted just behind it contains the 50 
kc. oscillator coil. The Burnell S -23197 
low -pass audio filter is mounted at the 
left rear of the chassis and the 6AB4 
audio preamplifier is mounted at the 
extreme rear and center. 

The phono jack at the left, on the 
rear panel, is the 450 kc. i.f. input from 
the receiver; the jack at the right is 
the audio output from the adapter unit. 

The center shield terminals of the 
five tube sockets are connected to- 
gether with #12 tinned bus wire which 
is grounded to the chassis plate through 
the two long brass 6/32 machine screws 
shown in the bottom view. The shield 
plate between the input and output 
terminals of the filter is necessary in 
order to prevent undesired stray signal 
coupling which would destroy the band - 
pass characteristics. One terminal of 
each tube heater is connected to the 
common ground bus; the other common 
heater lead should be kept short and 
direct and as far from the audio leads 
as possible. The audio lead shielding is 
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TorwrePww1Fmn.,..., 

Over -all view of unit with crystals shield and two of the tube shields removed. 
Output and input phono jacks Mot visible in photo) are on right end of chassis. 

RECEIVER SIDEBAND gl I.F. SIDEBAND *2 
450 Be. 400 ke. (21.6 me.) 500 ke. (27.0 me.) 
455 ka. 405 ke. (21.9 me.) 505 kc. (27.3 mc.) 
460 ke. 410 ke. (22.1 me.) 510 ke. (27.5 mc.) 
465 kc. 415 ke. (22.4 me.) 515 ke. (27.8 me) 
470 ka. 420 ke. (22.7 me.) 520 ke. (28.0 me.) 
Note: Data applies to "two digit" crystals 
only. To obtain fundamental frequency. di- 
vide frequency (in me.) by 54. The "three 
digit" crystals (channel number contains 
three figures) frequency (in mc.) must be di- 
vided by 72 to obtain the fundamental fre- 
quency. All crystals are FT -241 -A type. 

Table. 1. Relationship between the side - 
band, crystal, and receiver i.f. frequencies. 

connected to the common ground bus 
rather than the metal plate. 

The leads to the crystal sockets must 
be kept short. All bypass capacitors 
should have the shortest possible leads 
between the terminal to which they are 
connected and the common ground bus. 
A long capacitor lead may couple suf- 
ficient 50 kc. signal energy around the 
filter to distort its characteristics. In 
general, keep away from "beautiful" 
wiring arrangements and use the short- 
est possible point -to -point connections. 

The construction job will be easier 

o 

aa Aos 

4a 

RT 

KILOCYCLES OEVIAT ION 

Fig. 2. Characteristics of the Burnell 
S -15000 single- sideband filter employed. 

if the top plate is removed from the 
rails during the wiring process. After 
the wiring on the top plate is com- 
pleted, it is placed in position on the 
side and end rails and secured by the 
screws provided. The potentiometers, 

Fig. 3. Bandpass characteristics of adapter with S -15000 filter for 3000 cps audio 
compared with bandpass requirements for both sidebands of the AM signal. 

r 6DB 

z ó 

G 

`, ̀  
soak 

r 

a 
Li 

ú 

A 

5 
\ 
\ 

o 

t 

INDICATES BANDPASS 
OF ADAPTER 

L 5 -15000 FILTER 
AUDIO 

- - -- DOTTED LINE INDICATES BANDPASS 
CHARACTERISTICS REQUIRED FOR 
BOTH SIDEBA U OF AN SIGNAL 
FOR 7000^- AUDIO IO 

lo \ 
N. 

N. 

N. 

SOLID LINE 
CHARACTERISTICS 
USING 
FOR 3000-. 

1 

20 
o 

40 

45RC. 4eRC. 4TRC. 4eRC. 451(C. SORO. SIRC. 
FREQUENCY -RC. 

52RC. 35RC. 54RC. 55RC 

73 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


T 

TO 6.3V.A.C. HEATERS 

sxa 
v4 

CH 

I ttt 

CH I 

C3 

+255V. 

2 -20V 

C4 + C5 

R, -5000 ohm, 10 r. rireround rheostat 
Rs- 15.000 ohm, 10 s, rireround res. 
Rs -5000 ohm, 2 r. res. 
Cs- Cs- -40/40 pfd.. 450 r. elec. capacitor 
Cs Cs -Cs-40 /40/40 pfd., 450 v. elec. capacitor 
CHI-10 hy., 75 ma. filter choke 
CHI -10 by., 50 ma. filter choke 
S,- S.p.,.t. snitch 

R3 

Fig. 4. Compieste sche- 
matic diagram and 
parts list for the 
regulated power sup- 
ply employed with the 
single- sideband adap. 
ter described here. 
The use of a supply 
that is separate from 
the receiver is rec- 
ommended by author. 

Ti-Poser trans. 250.0.250 r. @ 70 ma.; 5 r. 
@ 2 amps.; 6.3 Y. @ 2.5 amps (Any unit 
which will provide at least 255 roles d.c. to 
capacitor input filter is suitable) 

Vs-5Y3 tube 
Vt- 082 /VR105 tube 
Vs- 0A2 /VR1S0 tube 
V4-6X4 tube 

he crystal switch, the variable tuning 
capacitor and the output and input 
'acks are wired into the circuit. The 
unit is now ready for operation. 

The use of a power supply separate 
from that of the receiver is recom- 
mended. The small power unit shown 
in Fig. 4 supplies 255 volts at 50 ma. 
for the plates and screens, a bias volt- 
age of -20 volts and the necessary 6.3 
and 5.0 volt a.c. for the heaters. The 
voltage regulation shown on the sche- 
matic is not incorporated in the power 
unit shown in the photographs; how- 
ever, it is desirable since it will elimi- 
nate adjustments of the 50 kc. oscillator 
frequency during changes of line volt- 
age. The -20 volt supply must be well 
filtered and precautions taken to insure 
that a.c. is not coupled into the lead; 
this lead is shielded all the way up to 
the bias control potentiometer. 

In this discussion we have referred 
to an i.f. signal of 450 kc. and oscillator 
frequencies of 400 and 500 kc. Many 

communications receivers use an i.f. 
of 455, 460, or 465 kc. In order to select 
the proper crystal frequencies, merely 
add and subtract 50 kc. from the inter- 
mediate frequency of your particular 
receiver. The i.f. is given in the instruc- 
tion or service manual, usually on the 
schematic. It can be obtained by writ- 
ing to the manufacturer or by reference 
to the appropriate service manuals 
which are carried by most radio parts 
stores. The FT -241 -A crystals are 
marked in "channel" numbers. The 400 
and 500 kc. units shown are marked 
"channel 16, 21.6 mc." and "channel 70, 
27.0 mc." respectively. These crystals 
are known among hams as the "two 
digit" series, since the channel numbers 
consist of two digits. The two -digit 
crystals have a fundamental frequency 
equal to the frequency marking in 
megacycles divided by 54. Crystals with 
three digits in the channel number have 
a fundamental equal to the megacycle 
designation divided by 72. The two digit 

Bottom view of the single -sideband adapter showing the clean -cut construction. 
Control knobs are to the right; output, input, and power connections are to left. 
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crystals are employed in this adapter. 
The easiest way to select the proper 

crystals for your particular application 
is to add and subtract 50 kc. from the 
i.f. to obtain the two fundamental fre- 
quencies. Then multiply each funda- 
mental frequency (in megacycles) by 
54 and the crystal frequency marking 
in megacycles will be obtained. Now, 
select a two -digit crystal with the prop- 
er megacycle marking and it will be 
correct. As an example, suppose the 
receiver i.f. is 455 kc. The fundamental 
frequencies of the crystals will be 455 - 50 or 405 kc., for one crystal, and 455 
+ 50 or 505 kc. for the other crystal. 
Converting kilocycles to megacycles. 
405 kc. is equal to .405 mc. and 505 kc. 
is equal to .505 mc. To arrive at the 
crystal marked frequency, we multiply 
.405 x 54 and obtain 21.87 mc. (this 
crystal will be marked 21.9 mc.) ; the 
other crystal marking is determined by 
multiplying .505 x 54 which gives 27.27 
mc. or, possibly an actual designation 
of 27.3 mc. The slight error at the 
fundamental is negligible and causes 
no noticeable effects when switching 
from one sideband to the other. 

The i.f. signal should be taken from 
the receiver through a low- capacitance 
cable such as the shielded lead used 
between an automobile antenna and 
the receiver. Do not use coaxial line, 
such as RG -59/U, since the capacitance- 
per -foot value is too high and will re- 
sult in both signal loss and detuning 
effects. 

A small 10 µµfd. coupling capacitor 
should be soldered directly on the plate 
terminal of the last i.f. tube socket in 
the receiver. When connected in this 
manner, the capacitance of the shielded 
lead will be in series with 10 
across the primary winding of the i.f. 
transformer and the detuning effect 
will be negligible. The i.f. trimmer, 
however, should be repeaked after the 
connection is made. The easiest way to 
take the i.f. signal from the receiver 
and return the audio to it, is to install 
a phono jack for each circuit at the 
rear of the cabinet. If auto antenna 
cable is used to transfer the i.f. signal, 
the auto radio connectors will be more 
suitable than the phono jacks since 
these cables come complete with fit- 
tings. The audio cable may be any type 
of good quality shielded wire. 

If the receiver does not already have 
a "radio -phono" switch, this would be 
a desirable feature since the type of 
reception may be changed from single - 
sideband to AM by merely throwing a 
single switch. Frequently, signals which 
are unreadable on AM. due to inter- 
ference and other causes, may be copied 
on the adapter without difficulty. 

Best results will be obtained with the 
adapter- receiver combination if a defi- 
nite operating procedure is established. 
Practice on an AM signal, preferably a 
local broadcast station, until you be- 
come familiar with the tuning charac- 
teristics. When receiving AM, tune the 
receiver so that the carrier falls in 
the center of the receiver i.f. bandpass 

(Continued on page 118) 
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MAC was watching Barney put a 
small a.c. -d.c. receiver back in the 
cabinet. As the youth wrapped 

the line cord up in a neat little hank, 
Mac reached over and pulled lightly 
on the cardboard back. The loosely 
fitting Trimounts came out of their 
sockets and the back fell off. 

"You intend to let it go out like 
that ?" Mac asked quizzically. 

"Sure, why not ? The spring has 
gone out of those Trimounts and they 
will not hold much, but what's the 
difference? If we would take that 
back off and throw it clear away the 
set would operate cooler." 

Mac closed his eyes as he said 
slowly, "Of course we never know 
exactly the circumstances under which 
a set such as this will be used in the 
customer's home, but I always try to 
think of a picture such as this: I see 
a little child standing barefoot on a 
damp basement floor running his 
chubby little hands over the set trying 
to get his fingers into where the music 
is coming from. Now do you see why 
it's important the back be held se- 
curely in place ?" 

"Yeah, I guess I do," Barney said 
with a flushed face as he squirted 
Duco cement into each of the Tri- 
mount sockets. and pushed the spread 
Trimounts firmly into place. "This 
cardboard back, in such a case, would 
be all that would prevent the child's 
getting a severe burn or maybe even 
a bad shock." 

"Right. The old days when the con- 
sole radio wak enthroned in the living 
room and was only approached with 
awe, respect, and caution are gone. 
Radio and TV sets are being carried 
around these days as they never were 
before and they are being used in 
every conceivable place from the gar- 
ret to the side of the swimming pool. 
In view of all the handling sets get 
these days, it might be a good idea if 
we reviewed our service practices 
aimed at protecting the customer from 
possible injury or even death from his 
electronic equipment that we service. 
We've talked a lot about protecting 
ourselves from injury; now let's think 
about what we should do to make sure 
our customers don't get hurt. 

"We know by the papers that occa- 
sionally someone is killed by a radio 
or TV set. I remember one case in 
which a radio toppled from a shelf 
into a bathtub and electrocuted the 
occupant. These occurrences are very, 
very rare considering the number of 
radio and TV sets in daily use under 
all kinds of circumstances; and this 
fact is a fine tribute to the safety pre- 
cautions of the manufacturers. 

"However, no matter how carefully 
sets are designed and tested at the 
factory, things can happen out in the 
field through age or abuse that may 
render them deadly. That is where we 
come in. If we are constantly on the 
alert to detect any potentially danger- 
ous condition and remedy it, we can 
make sure the safety measures built 
into the equipment stay on guard for 
its entire life." 

November. 1957 
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Service Shop 

"You got any specific examples in 
mind ?" 

"Lots of them. Take, for example, 
the line cord, probably the most 
abused part of a radio or TV set. 
Let's inspect the insulation on every 
one of these cords as carefully as 
though we were depending on that 
insulation to restrain a couple of live 
cobras, for the analogy is not too far 
fetched. If the insulation shows any 
sign of deteriorating, such as hard- 
ening, cracking, or flaking, replace it. 
Do not depend on the customer's ask- 
ing that the cord be replaced, for this 
will seldom happen. It is astonishing 
how people will continue to use an 
electrical appliance with a cord from 
which great chunks of insulation have 
disappeared. 

"Be sure and examine with special 
care the points where the line cord 
enters the wall plug and where it 
passes through the chassis. These are 
the points of greatest normal wear and 
a breakdown at either place could 
easily lead to serious shock or maybe 
cause a fire." 

"How about those a.c: d.c. sets we 
get in to repair that are in badly 
broken cabinets or have no cabinets 
at all ?" 

"Either repair the cabinet so that 
it is safe or get a new cabinet. If the 
customer does not want to go to this 
expense after you have explained to 
him how dangerous such an unpro- 
tected chassis can be, refuse to service 
the set. We do not want to be a party 
to a possible tragedy for a few 
dollars." 

"OK, but some of the wise boys are 
going to get pretty huffy about that." 

"Let them. Usually our customers 
are always right, but we don't want 
any of them dead right." 

"Once in a great while," Barney ob- 
served, "we come across a set in which 
the capacitor from one side of the line 
to the chassis is shorted out. When 
this happens, touching the chassis and 
the ground simultaneously could kill 
you. I wonder if it wouldn't be a good 
idea to make a routine check for re- 
sistance between both sides of the line 

By JOHN T. FRYE 

CUSTOMER SAFETY 

cord and the chassis on every set 
before it leaves the shop. That way 
we'd catch these rare but potentially 
deadly cases." 

"A fine idea!" Mac applauded. 
"When that capacitor does short -cir- 
cuit, it usually means the heads of the 
bolts holding the chassis in the cabinet 
and those holding the antenna in place 
on the back of the chassis are, for all 
practical purposes, connected to one 
side of the line. If the wall plug is 
inserted one way, this means these 
exposed points carry the full line volt- 
age with respect to the ground." 

"With one of these sets a person 
will always feel a light shock when 
touching the chassis and ground even 
though the capacitor is perfectly all 
right," Barney pointed out. "A small 
amount of a.c. current passes through 
the capacitor and through the resistor, 
usually around a quarter of a megohm, 
that shunts it." 

"That's right, and this fools a lot of 
people who use such equipment in 
basement playrooms or other places 
where the feet are in contact with the 
ground or cement floors. Quite often 
they want us to do something that will 
prevent their feeling this tingle. About 
all we can do is insulate exposed metal 
surfaces carrying this small current 
with tape or plastic spray, or suggest 
the floor around the apparatus be 
carpeted with rubber matting. Of 
course reversing the plug in the wall 
socket will often get rid of the con- 
dition. but this is not always the case. 

"Before leaving the subject, though, 
I want to make one important point: 
never, under any circumstances, dis- 
miss a customer's complaint that he 
has received a shock from his equip- 
ment as being caused by a condition 
of this harmless nature. Investigate. 
Make sure nothing is wrong. Fail to 
do so and you may be sorry all your 
life." 

"Will do," Barney said as he nodded 
his head vigorously. "Let me ask you 
another. Now and then when I am 
working on a TV set in a customer's 
home and employ a cheater cord so I 

(Continued on page 117) 
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everybody's 

doing it! 

You'll get plenty of these detailed pictorial diagrams 
in your Heathkit construction manual to show where each 

and every wire and part is to be placec. Everything you 
do is spelled out in pictures so you can't go wrong. 

That's what makes it such fun! 

and here's why... 
1. You get higher quality at lower cost by 
dealing direct, and by doing your own 
assembly. 

2. You receive personal, friendly, service (be- 
fore and after sale; for complete satisfaction. 
3. You benefit from the latest in engineering 
designs because of our concentratior on 
kit -form equipment only. 

4. You may depend on performance as ad- 
vertised- backed by Heath's world -wide 
reputation for qual ty. 

5. You can take a full year to pay with the 
HEATH EASY TIME PAYMENT PLAN. 

Motion picture and TV personality. Jackie Coogan, looks on with 
unbelieving interest as his 14- year -old son, Anthony, prepares to 

assemble his latest Heathkit, a hi -fi. FM tuner. The Coogans have 
found out about the fun and savings 01 building their own electronic 

equipment the Heathkit way ... so why don't you? 

H eathkits® 
B y D A y S T R O M 

...fun to build 

and a thrill to own! 

(V) Connect a £2 K4 resistor (red- red -:range) 
(root socket Ct (NS) to ground 14 C3 (NS). / See Figure 8. 

(V) Cannect a .005 old ms: capa:itot from 
socket C4 (NS) to IF transformo Q' (NS). 

Bend socke: lug C5 and IF transformer lug 
Q3 toward each other unt.l they make con- 
tact rnd overlap slightly Solder the con- 
nee tie o secarely. (1). 

i Instal. a .005 old capacito: trom sockee 
(NE) t ground lug C9 !NSt. Drees th 
aci:or close to chassis, under w 
"agar tor previously itsr."' 

Feac the step ... perform the operaticn ... and 
cf-eck t cH -it's j ist that simple. These plainly - 
rord.d, easy -:o- follow. steps are corn dined with 

p ctoria ̀. diagrams to take you through every phase of 
assErvoly. Let cur experience be your teacher! 
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TIME PAYMENTS . 

The Heath Time Payment Plan was designed for 

your convenience. Now. you can order the kits of 

your choice, and pay for them in small monthly 
installments. Write for full details. 

HEATHKIT EXTRA PERFORMANCE 
70 -WATT AMPLIFIER KIT 
For i. ;;_r;oí r acct, r:ith plenty of reserve power, 
the W -6M is a natural. The full 70 -watts output will seldom, 
if ever, be required. However, this reserve insures dis- 
tortion -less sound on power peaks. The W -6M will loaf along 
at normal listening levels and yet is always ready to extend 
itself when program material demands it, without the least 
amount of strain. The output circuit employs 6550 tubes with 
a special- design Peerless output transformer for maximum 
stability at all power levels. A quick- change plug selects 
4, 8 and 16 ohms or 70 -volt output and the correct feedback 
resistance. A variable damping control is also provided for 
optimum performance with any speaker system. Extremely 
good power supply regulation is possible through the use of 
a heavy -duty transformer along with silicon -diode rectifiers, 
which are noted for their very long life, and yet are smaller 
than a house fuse. Frequency response at 1 watt is .1 db 
from 5 cps to 80 ke'with controlled hf rolloff above 100 kc. At 
7C watts output harmonic distortion is below 2%,20 to 20,000 

cps and IM distortion below 1 %, 60 and 6,000 cps. Hum and 
noise 88 db below full output. In addition to high perform- 
ance, its fine appearance makes it a pleasure to display in 

your living room. Proper layout of chassis insures ease of 
assembly by eliminating those cramped and difficult places 
to get at. Clear instructions -and top -quality components. 
Get started now and make this amplifier the heart of your 
hi-fi system. Shipped express only. Shpg. 
Wt. 50 lbs. MODEL W-6M 

MODEL W -6: Consists of W -6M kit, plus WA- 
$10995 P2 preamplifier. Express only. Shpg. Wt. 59 7 

lbs. $129.70 

HEATHKIT HIGH FIDELITY FM TUNER KIT 
This tuner can bring you a rich store of FM programming, 
your least expensive source of high fidelity material. It 
covers the complete FM band from 88 to 108 mc. Stabilized, 
temperature- compensated oscillator assures negligible 
drift after initial warmup. Features broadbanded circuits for 
full fidelity, and better than 10 uy sensitivity for 20 db of 
quieting, to pull in stations with clarity and full volume. 
Employs a high gain, cascode RF amplifier, and has AGC. 
A ratio detector provides high- efficiency demodulation 
without sacrificing hi -fi performance. IF and 
formers are prealigned, as is the front end 
tuning unit. Special alignment equipment is 
not necessary. Edge -lighted glass dial for 
easy tuning. Here is FM for your home at a 
price you can afford. SI-pg. Wt. 8 lbs. 

ratio trans 
MODEL FM -3A 

$95 
(with cabinet) 

HEATHKIT BROADBAND AM TUNER KIT 
This AM tuner was designed especially for high fidelity 
applications. It incorporates a special detector using crystal 
diodes, and the IF circuits feature broad band -width, to 
insure low signal distortion. Audio response is .1 db from 
20 cps to 9 kc, with 5 db of preemphasis at 10 kc to com- 
pensate for station rolloff. Sensitivity and selectivity are 
excellent, and tuner covers complete broadcast band from 

550 to 1600 kc. Quiet performance is assured by 6 db signal- 
to -noise ratio at 2.5 UV. Prealigned RF and IF coils eliminate 
the need for special alignment equipment. Incorporates 
AVC, two outputs, two antenna inputs, and 
built -in power supply. Edge -lighted glass 
slide -rule dial for easy tuning. Your "best 
buy" in an AM tuner. Shpg. Wt E lbs. 

MODEL BC -1A 

$2595 
(with cabinet) 

HEATHKIT MASTER CONTROL 
PREAMPLIFIER KIT 
Designed for use rritn any of the Williamson -type amplifiers, 
the WA -P2 has five switch -selected inputs, each having its 
own level control to eliminate blasting or fading while 
switching through the various inputs, plus a tape recorder 
output. A hum control allows setting for minimum hum level. 
Frequency response is within *1',4 db from 15 to 35,000 cps. 
Equalization provided for LP, P.IAA, AES, and early 78's. 
Separate bass and treble controls. Low im- 

pedance cathode follower output circuit. All 
components were specially selected for their 
high quality. Includes many features which 
will eventually be desired. Shpg. Wt. 7 lbs. 

MODEL WA -P2 

$1915 

(with cabinet) 

An amplifier 
you will be 
proud to own 

Selects and 
controls sound 
to your taste 
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ADVANCED -DESIGN 
25 -WATT AMPLIFIER 

Top performance 
in its 

power c /ass! 

SINGLE -CHASSIS 
20 -WATT AMPLIFIER 

DUAL -CHASSIS 
20 -WATT AMPLIFIER 

Hi -Fi equipment 
for your listening 

pleasure! 

GENERAL -PURPOSE 
20 -WATT AMPLIFIER 

HEATHKIT ADVANCED -DESIGN 25 -WATT HIGH 
FIDELITY AMPLIFIER KIT 

Designed especially to satisfy critical audio requirements. 
the W -5M incorporates the extra features needed to com- 
pliment the finest in program sources and speaker systems. 
Faithful sound reproduction is assured with a frequency 
response of *1 db from 5 to 160,000 cps at 1 watt, and 
harmonic distortion is less than 1% at 25 watts, with IM 

distortion less than 1% at 20 watts. Hum and noise are a full 
99 db below rated output, assuring quiet, hum -free opera- 
tion. Output taps are 4, 8 and 16 ohms. Exclusive Heathkit 
features include the "tweeter saver ", and the "bas -bal" 
balancing circuit, requiring only a voltmeter for indication. 
Years of reliable service are guaranteed through the use of 
conservatively rated, high quality components. KT66 tubes 
and Peerless output transformer a'e typical. Shipped ex- 
press only. Shpg. Wt. 31 lbs. 

MODEL W -SM 
MODEL W -5: Consists of W -5M kit above 
plus model WA -P2 preamplifier. Express only. $5975 
Shpg. Wt. 38 lbs. $79.50 

HEATHKIT DUAL -CHASSIS 20 -WATT 
HIGH FIDELITY AMPLIFIER KIT 

The model W3 -AM is a Williamson -type amplifier built on 
two separate chassis. The power supply is on one chassis, 
and the amplifier stages are on the other chassis. Using 
two separate chassis provides additional flexibility in instal- 
lation. Features include the famous acrosound model TO -300 
" ultralinear" output transformer and 5881 tubes for broad 
frequency response, low distortion, and low hum level. The 
result is exceptionally fine overall tcne quality. Frequency 
response is db from 6 cps to 150 kc at 1 watt. Harmonic 
distortion is less than 1% and IM distortion is less than 1.3% 
at 20 watts. Hum and noise are 88 db below 20 watts. De- 
signed to match the speaker system of your choice, with 
taps for 4, 8 or 16 ohms impedance A very popular high 
fidelity unit employing top quality components throughout. 
Shipped express only. Shpg. Wt. 29 lbs. 

MODEL W -3AM 
MODEL W -3A: Consists of W -3AM kit above 
plus model WA -P2 preamplifier. Express $4975 
only. Shpg. Wt. 37 lbs. $69.50 
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HEATHKIT SINGLE -CHASSIS 20 -WATT 
HIGH FIDELITY AMPLIFIER KIT 

The model W4 -AM Williamson -type amplifier will amaze 
you with its outstanding performance. A true Williamson 
circuit, featuring extended frequency response, low dis- 
tortion, and low hum levels, this amplifier can provide you 
with many hours of listening enjoyment with only a mini- 
mum investment compared to other units on the market. 
5881 tubes and a special Chicago- standard output trans- 
former are employed to give you full fidelity at minimum 
cost. Frequency response extending from 10 cps to 100 kc 
within x1 db at 1 watt assures you of full coverage of the 
audio range, and clean clear sound amplification takes 
place in circuits that hold harmonic distortion at 1.5% and 
IM distortion below 2.7% at full 20 watt output. Hum and 
noise are 95 db below full output. Taps on the output trans- 
former are at 4, 8 or 16 ohms. Shipped express only. Shpg. 
Wt. 28 lbs. 

MODEL W -4A: Consists of W -4AM kit above, 
plus model WA -P2 preamplifier. Express only. 
Shpg. Wt. 35 lbs. $59.50. 

MODEL W4 -AM 

$3975 

Heathkits... 
By D A Y S T R O M 

bring you the lasting satisfaction 
of personal accomplishment 

HEATHKIT GENERAL -PURPOSE 20 -WATT 
HIGH FIDELITY AMPLIFIER KIT 
The model A -9C will provide you with high quality sound 
at low cost. Features a built -in preamplifier with four sepa- 
rate inputs, and individual volume, bass and treble controls. 
Frequency response covers 20 to 20,000 cps within *1 db. 
Total harmonic distortion is less than 1% at 3 db below 
rated output. Push -pull 6L6 tubes are used, with output 
transformer tapped at 4, 8, 16 and 500 ohms. A true hi -fi unit 
using high -quality components throughout, 
including heavy -duty "potted" transformers. 
Shpg. Wt. 23 lbs. 

MODEL A -9C 

$355° 
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HEATHKIT "BASIC RANGE" 
HI -FI SPEAKER SYSTEM KIT 
The extremely popular Heathkit model SS -1 Speaker System 
provides amazing high fidelity performance for its size. 
Features two high -quality Jensen speakers, an 8" mid -range 
woofer and compression -type tweeter with flared horn. 
Covers from 50 to 12,000 CPS within t5 db, in a special - 
design ducted -port, bass reflex enclosure. Impedance is 

16 ohms. Cabinet measures 11%" H x 23" W x 114" D. Con- 
structed of veneer -surfaced plywood, %" 
thick, suitable for light or dark finish. All wood 
parts are precut and predrilled for easy, 
quick assembly. Shpg. Wt. 30 lbs. 

MODEL SS -1 

$3995 

HEATHKIT "RANGE EXTENDING" 
HI -FI SPEAKER SYSTEM KIT 
Extends the range of the SS -1 to db from 35 to 16,000 

CPS. Uses 15" woofer and super- tweeter both by Jersen. 
Kit includes crossover circuit. Impedance is 16 ohms and 
power rating is 35 watts. Measures 29" H x 

23" W x 17%" D. Constructed of veneer -sur- 
faced plywood %" thick. Easy to build! Shpg. 
Wt. 80 lbs. 

MODEL SS -1B 

$9995 

Heathkits... 
B y D A Y S T R O M 

let you save up to Ys 

or more on all types 
of electronic equipment. 

HEATHKIT SINE -SQUARE GENERATOR 
The new AG -10 provides high quality, sine and square 
waves over a wide range, for countless applications. Some 
of these are; radio and TV repair work, checking scope per- 
formance, as a variable trigger source for telemetering and 
pulse work, and checking audio, video and hi -fi amplifier 
response. Frequency response is t1.5 db from 20 CPS to 1 

MC on both sine and square waves, with less than .25% sine 
wave distortion, 20 to 20,000 CPS. Sine wave output imped- 
ance 600 ohms, square wave output impedance 50 ohms, 
(except on 10v ranges). Square wave rise time less than .15 

usec. Five -position band switch -continuously variable 
tuning -shielded oscillator circuit -separate step and vari- 
able output attenuators in ranges of 10, 1, and .1 volts for 
both sine and square wave, with extra range of .01 volt on 
sine wave. Both sine and square wave can be used at the 
same time without affecting either wave 

MODEL AGIO 
form. Power supply uses silicon -diode rec- 
tifiers. Shpg. Wt. 12 lbs. $4995 

HEATHKIT AUDIO ANALYZER KIT 
The AA -1 is actually three instruments in one compact 
package. It combines the functions of an AC VTVM, an 
audio wattmeter, and an intermodulation analyzer. Input 
and output terminals are combined, and high and low fre- 
quency oscillators are built in. VTVM ranges are 0 -.01, .03, 

.1..3, 1, 3, 10, 30, 100 and 300 volts (RMS). Wattmeter ranges 
are .15 mw, 1.5 mw, 15 mw, 150 mw, 1.5 w, 15 w and 150 w. 
IM scales are 1 %, 3 %, 10 %, 30% and 100 %. 

Provides internal load resistors of 4, 8, 16 or 
600 ohms. A tremendous dollar value. Shpg. 
Wt. 13 lbs. 

MODEL AA -1 

$4995 

HEATHKIT "LEGATO" 
HIGH FIDELITY SPEAKER SYSTEM KIT 
The quality of the Legato, in terms of the engineering that 
went into the initial design, and in terms of the materials 
used in its construction, is matched in only the most ex- 
pensive speaker systems available today. The listening 
experience it provides approaches the ultimate in esthetic 
satisfaction. Two 15" theater -type Altec Lansing speakers 
cover 25 to 500 CPS, and an Altec Lansing high- frequency 
driver with sectoral horn covers 500 to 20,000 CPS. A precise 
amount of phase shift in the crossover network brings the 
high frequency channel into phase with the low frequency 
channel to eliminate peaks or valleys at the crossover point, 
by equalizing the acoustical centers of the speakers. The 
enclosure is a modified infinite baffle type, especially de- 
signed for these speakers. Cabinet is constructed of veneer - 
surfaced plywood, %" thick, precut and predrilled for easy 
assembly. Frequency response 25 to 20,000 CPS. Power 
rating, 50 watts program material. Impedance is 16 ohms. 
Cabinet dimensions 41" L x 22'," D x 34" H. MODEL HH -1 -C 

Choice of two beautiful cabinets. Model MODEL HH -1 -(M 

HH -1 -C in imported white birch for light fin- $32500 
ishes, and HH -1 -CM in African mahogany for L 
dark finishes. Shpg. Wt. 195 lbs. EACH 

"BASIC RANGE" HI -FI 
SPEAKER SYSTEM 

Superlative 
sound reproduction 
through the speaker 
system of your choice 

"RANGE EXTENDING" 
HI -FI SPEAKER SYSTEM 

"LEGATO" HI-FI 
SPEAKER SYSTEM 

SINE-SQL ARE 
GENERATOR 

AUDIO 
ANALYZER 

Sine and square 
waves for countless 

applications. 
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Audio 
equipment 
for your 
hi -fi testing 

GENERAL PURPOSE" 
SCOPE 

AUDIO WATTMETER 

AUDIO VTVM 

HEATHKIT "GENERAL PURPOSE" 5" 

OSCILLOSCOPE KIT 
The model OM .2 Oscilloscope is especially popular with 
part-time service technicians, students, and high fidelity 
enthusiasts. It features good vortical frequency response 

db from 4 cps to over 1.2 mc. A full five -inch crt. and 
sweep generator operation from 20 cps to over 150 kc. Sta- 
bility is excellent and calibrated grid screen allows precise 
signal observation. Extra features include external or in- 
ternal sweep and sync, 1 -volt peak -to -peak calibrating 
reference, 3- position step- attenuated input, adjustable spot 
shape control, push -pull horizontal and vertical amplifiers, 
and modern etched -metal circuits. Easy to build and a 

pleasure to use. Ideal for use with other audio 
equipment for checking amplifiers. Shpg. 
Wt. 21 lbs. 

MODEL OM -2 

$4250 

HEATHKIT AUDIO WATTMETER KIT 
The AW -1 Audio Wattmeter can te used in any application 
where audio power output is to be measured. Non -inductive 
LOAD resistors are built in for 4, 8, 16 or 600 ohms imped- 
ance. Five power ranges cover 0 -5 mw, 50 mw, 500 mw. 5 w, 
and 50 w full scale. Five switch -selected db ranges cover 
-10 db to +30 db. All indications are read directly on a 

large CA' 200 microampere mete'. Frequency response is 
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*1 db from 10 cps to 250 kc. Precision type multiplier re- 
sistors used for high accuracy, and crystal diode bridge for 
wide -range frequency response. This meter is used in many 
recording studios and broadcast stations as a monitor as 
well as servicing. A fine meter to help supply 
the answers to your audio operating or power 
output problems. Shpg. Wt. 6 lbs. 

MODEL AW-1. 

$2950 

HEATHKIT AUDIO SIGNAL GENERATOR KIT 
The model AG -9A is "made to order" for high fidelity ap- 
plications, and provides quick and accurate selection of 
low- distortion signals throughout the audio range. Three 
rotary switches select two significant figures and a multiplier 
to determine audio frequency. Incorporates step -type and a 

continuously variable output attenuator. Output indicated 
on large 4%" panel meter, calibrated in volts and db. Atten- 
uator system operates in 10 db steps, corresponding to 
meter calibration, in ranges of 0 -.003, .01, .03, .1, .3, 1,3 and 
10 volts RMS. "Load" switch permits use of built -in 600 - 

ohm load, or external load of different impedance. Output 
and frequency indicators accurate to within 
tion less than .1 of 1% between 20 and 20,000 

cps. Total range is 10 cps to 100 kc. Shpg. 
Wt. 8 lbs. 

Distor- 

MODEL AG-9A 

53450 

HEATHKIT HARMONIC DISTORTION METER KIT 
All sounds consist of dominant tones plus harmonics (over- 
tones). These harmonics enrich the quality and brightness 
of the music. However, additional harmonics which originate 
in the audio equipment, represent distortion. Used with an 

audio signal generator, the HD -1 will accurately measure 
this harmonic distortion at any or all frequencies between 
20 and 20,000 cps. Distortion is read directly on the panel 
meter in ranges of 0 -1, 3, 10, 30 and 100% full scale. Voltage 
ranges of 0 -1, 3, 10 and 30 volts are provided for the initial 
reference settings. Signal -to -noise ratio measurements are 
also permitted through the use of a separate meter scale 
calibrated in db. High quality components insure years of 
outstanding performance. Full instructions 
are provided. Shpg. Wt. 13 lbs. 

MODEL HD -1 

$4950 

Heathkits... 
B y D A Y S T R O M 

are well known for 
their high quality 
and reliability. 

HEATHKIT AUDIO VTVM KIT 
This new and improved AC Vacuum Tube Voltmeter is 
designed especially for audio measurements and low -level 
AC measurements in power supply filters, etc. Employs 
an entirely new circuit featuring a cascode amplifier with 
cathode -follower isolation between the input and the am- 
plifier, and between the output stage and the preceding 
stages. It emphasizes stability, broad frequency response, 
and sensitivity. Frequency response is essentially flat from 
10 cps to 200 kc. Input impedance is 1 megohm at 1000 cps. 
AC (RMS) voltage ranges are 0 -.01, .03, .1, .3, 1, 3, 10, 30, 

100 and 300 volts. Db ranges cover -52 db to +52 db. 
Features large 4%" 200 microampere meter, with increased 
damping in meter circuit for stability in low frequency tests. 
1% precision resistors employed for maximum MODEL Av -3 

accuracy. Stable, reliable performance in all 
applications. Shpg. Wt. 5 lbs. 52995 
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HEATHKIT COLOR BAR AND DOT GENERATOR 
The CD -I combines the two basic color service instru- 
ments, a Color Bar Generator and White Dot Generator in 

one versatile portable unit, which has crystal -controlled 
accuracy and stability (no external sync lead required). 
Produces white -dots, cross hatch, horizontal and vertical 
bars, 10 vertical color bars, and a new shading bar pattern 
for screen and background adjustments. Variable RF out- 
put on any channel from 2 to 6. Positive or negative video 
output, variable from 0 to 10 volts peak -to -peak. Crystal con- 
trolled sound carrier with off -on switch. Voltage regulated 
power supply using long -life silicon rectifiers. 
Gain knowledge of a new and profitable field 
by constructing this kit. Shpg. Wt. 12 lbs. 

MODEL CD -I 

$5995 

Heathkits... 
By D A Y S T R O M 

are guaranteed to 
meet or exceed 
advertised specifications 

HEATHKIT TV ALIGNMENT GENERATOR KIT 
This fine TV alignment generator offers stability and flexi- 
bility difficult to obtain even in instruments costing several 
times this low Heathkit price. It covers 3.6 mc to 220 mc in 

four bands. Sweep deviation is controllable from 0 to 42 mc. 
The all- electronic sweep circuit insures stability. Crystal 
marker and variable marker oscillators are built in. Crystal 
(included with kit) provides output at 4.5 mc and multiples 
thereof. Variable marker provides output from 19 to 60 mc 
on fundamentals and from 57 to 180 mc on harmonics. 
Effective two -way blanking to eliminate re- 

turn trace. Phasing control. Kit is complete, 
including three output cables. Shpg. Wt. 
16 lbs. 

MODEL TS -/A 

s495o 

HEATHKIT "EXTRA DUTY" 5" 
OSCILLOSCOPE KIT 
This fine oscilioscope compares favorably to other scopes 
costing twice its price. It contains the extra performance 
so necessary for monochrome and color -TV servicing. 
Features push -pull horizontal and vertical output amplifiers, 
a 5UPI CRT, built in peak -to -peak calibration source, a fully 
compensated 3- position step -type input attenuator, retrace 
blanking, phasing control, and provision for Z -axis modula- 
tion. Vertical amplifier frequency response is within +1.5 
and -5 db from 3 CPS to 5 MC. Response at 3.58 MC down 
only 2.2 db. Sensitivity is 0.025 volts RMS /inch at 1 kc. Sweep 
generator covers 20 CPS to 500 kc in five steps, five times 
the usual sweep obtained in other scopes through the use 
of the patented Heath sweep circuit. Etched -metal circuit 
boards reduce assembly time and minimize errors in as- 
sembly, and more importantly, permit a level 
of circuit stability never before achieved in 
an oscilloscope of this type. Shpg. Wt. 21 lbs. 

MODEL 0 -II 

$6950 
HEATHKIT ELECTRONIC SWITCH KIT 
A valuable accessory for any oscilloscope owner. It allows 
simultaneous oscilloscope observation of two signals by 
producing both signals, alternately, at its output. Four 
switching rates. Provides gain for input signals. Frequency 
response db, 0 to 100 kc A sync output is provided to 
control and stabilize scope sweep. Ideal for 
observing input and output of amplifiers 
simultaneously. Shpg. Wt. 8 lbs. 

MODEL S -3 

52195 

HEATHKIT VOLTAGE CALIBRATOR KIT 
This unit is an excellent companion for your oscilloscope. 
Used as a source of calibrating voltage, it produces near - 
perfect square wave signals of known amplitude. Precision 
1% attenuator resistors insure accurate output amplitude, 
and multivibrator circuit guaantees good sharp square 
waves. Output frequency is approximately 1000 CPS. Fixed 
outputs selected by panel switches are; .03, 0.1, 0.3, 1.0, 

3.0, 10, 30 and 100 volts peak -to -peak. Allows 
MODEL VC -3 

measurment of unknown signal amplitude by // 
comparing it to the known output of the VC -3 $12 5° 
on oscilloscope. Shpg. Wt. 4 lbs. `S 

Functional 
styling with 

clean uncluttered 
look 

COLOR BAR AND 
DOT GENERATOR 

TV ALIGNMENT 
GENERATOR 

E LECTROrIC 
SWITCH 

"EXTRA DUTY" 
SCOPE 

IMF 

VOLTAGE 
CALIBRATOR 

HEATH COMPANY A Subsidiary of Daystrom, Inc. BENTON HARBOR 15, MICH. 
November. 1957 81 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


HEATHKIT TUBE CHECKER KIT 
Eliminate guesswork, and save time in servicing or ex- 
perimenting. The TC -2 tests tubes for shorted elements, 
open elements, filament continuity, and operating quality 
on the basis of total emission. If tests all tube types en- 
countered in radio and TV service work. Sockets are pro- 
vided for 4, 5, 6 and 7 -pin, octal, and loctal tubes, 7 and 9 

pin miniature tubes, 5 pin hytron miniatures, and pilot 
lamps. Tube condition indicated on 4X" meter with multi- 
color "good -bad" scale. Illuminated roll chart with all test 
data built in. Switch selection of 14 different filament volt- 
ages from .75 to 117 volts. Color -coded cable harness allows 
neat professional wiring and simplifies con- MODEL TC -2 

struction. Very easy to build, even for a be- 
ginner. Shpg. Wt. 12 lbs. 

HEATHKIT HANDITESTER KIT 
The small size and rugged construction of this tester makes 
it perfect for any portable application. The combination 
function -range switch simplifies operations. Measures AC 
or DC voltage at 0 -10, 30, 300, 1000 and 5000 volts. Direct 
current ranges are 0.10 ma and 0 -100 ma. Ohmmeter ranges 
are 0 -3000 (30 ohm center scale) and 0- 300,000 (3000 ohm 
center scale). Very popular with home experimenters, elec- 
tricians, and appliance repairmen. Slips 
easily into your tool box, glove compartment, 
coat pocket, or desk drawer. Shpg. Wt. 3 lbs. 

MODEL M -1 

$1450 

HEATHKIT PICTURE TUBE CHECKER KIT 
The CC -1 can be taken with you on service calls so that you 
can clearly demonstrate the quality of a customer's picture 
tube in his own home. Tubes can be tested without remov- 
ing them from the receiver or cartons if desired. Checks 
cathode emission, beam current, shorted elements, and 
leakage between elements in electromagnetic picture tube 
types. Self- contained power supply, and large 4X" meter. 
CRT condition indicated on "good -bad" scale. Relative 
condition of tubes fluorescent coating is shown in "shadow - 
graph" test. Permanent test cable with CRT socket and 
anode connector. No tubes to burn out, de- 
signed to last a lifetime. Luggage -type port- 
able case. Shpg. Wt. 10 lbs. 

MODEL CC -1 

$2250 

HEATHKIT ETCHED -CIRCUIT VTVM KIT 
This multi- purpose VTVM is the world's largest selling in- 
strument of its type -and is especially popular in laboratories, 
service shops, home workshops and schools. It employs a 

large 4X" panel meter, precision 1% resistors, etched metal 
circuit board, and many other "extras" to insure top quality 
and top performance. It's easy to build, and you may rely 
on its accuracy and dependability. The V7 -A will measure 
AC (RMS) and DC voltages in ranges of 0 -1.5, 5, 15, 50, 150, 

500 and 1500. It measures peak -to -peak AC voltage in ranges 
of 0 -4, 14, 40, 140, 400, 1400 and 4000. Resistance ranges 
provide multiplying factors of X 1, X 10, X 100, X 1000, X 10k, 

X 100k, and X 1 megohm. Center -scale resistance readings 
are 10, 100, 1000, 10k, 100k, 1 megohm and 10 megohms. 
A db scale is also provided. The precision MODEL 1,7 -A 

and quality of this VTVM cannot be dup- 
licated at this price. Shpg. Wt. 7 -lbs. 

Heathkits. 
By D A V STROId 

$245ó 

let you fill your exact needs 
from a wide variety 
of instruments 

HEATHKIT 20,000 OHMS /VOLT VOM KIT 
This fine instrument provides a total of 25 meter ranges 
on its two -color scale. It employes a 50 ua 4X" meter, and 
features 1% precision multiplier resistors. Requires no 
external power. Ideal for portable applications. Sensitivity 
is 20,000 ohms -per -volt DC and 5000 ohms -per -volt AC. 
Measuring ranges are 0 -1.5, 5, 50, 150, 500, 1500 and 5000 
volts, AC and DC. Measures direct current in ranges of 
0 -150 ua, 15 ma, 150 ma, 500 ma and 15 a. Resistance mul- 
tipliers are X 1, X 100 and X 10,000, with center -scale read- 
ings of 15, 1500 and 150,000 ohms. Covers 
-10 db to +65 db. Easy to build and fun to 
use. Attractive bakelite case with plastic $2950 
carrying handle. Shpg. Wt. 6 lbs. 

MODEL MM -1 

High quality 
test gear you 

will be 
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HEATHKIT RF SIGNAL GENERATOR KIT 
Even a beginner can build this prealigned signal generator, 
designed especially for use in service work. Produces RF 

signals from 160 kc to 110 me on fundamentals in five bands. 
Covers 110 me to 220 me on calibrated harmonics. Low im- 

pedance RF output in excess of 100,000 microvolts, is con- 

trollable with a step -type and continuously variable atten- 
uator. Selection of unmodulated RF, modulated RF, or 

audio at 400 CPS. Ideal for fast and easy alignment of radio 
receivers, and finds application in FM and TV work as well. 
Thousands of these units are in use in service shops all 
over the country. Easy to build and a real 
time saver, even for the part -time service 
technician or hobbyist. Shpg. Wt. 8 lbs. 

MODEL SG -8 

5195.0 

HEATHKIT LABORATORY RF GENERATOR KIT 
Tackle all kinds of laboratory alignment jobs with confidence 
by employing the LG -1. It features voltage -regulatea B +, 
double shielding of oscillator circuits, copper -plated chassis, 
variable modulation level, metered output, and many other 
"extras" for critical alignment work. Generates RF signals 
from 100 kc to 30 me on fundamentals in five bands. Meter 
reads RF output in microvolts or modulation level in per- 
centage. RF output available up to 100,000 microvolts, con- 
trolled by a fixed -step and a variable attenuator. Provision 
for external modulation where necessary. Buy and use this 
high -quality RF signal generator that may be MODEL LG -I 

depended upon for stability and accuracy. 
Shpg. Wt. 16 lbs. $4895 

HEATHKIT DIRECT- READING CAPACITY 
METER KIT 
Here's a fast, simple capacity meter. A capacitor to be 
checked is merely connected to the terminals, the proper 
range selected, and the value read directly on the large 
4%" panel meter calibrated in mmf and mfd. 

MODEL CM -I 
Ranges are 0 to 100 mmf, 1,000 mmf, .01 mfd, 
,1 mfd full scale. Not affected by hand ca- 

$2950 pacity. Shpg. Wt. 7 lbs. L 

Heathkits... 
B y D A Y S T R O M 

are educational 
as well as functional 

HEATHKIT "IN- CIRCUIT" CAPACI- TESTER KIT 
With the CT -1 it is no longer necessary to disconnect one 
capacitor lead to check the part, you can check most ca- 
pacitors for "open" or "short" right in the circuit. Fast and 
easy -to save your valuable time in the service shop or lab. 
Detects open capacitors from about 50 mmf up, so long as 

the capacitor is not shunted by excessively low resistance 
value Will detect shorted capacitors .up to 20 mfd (rot 
shunted by less than 10 ohms). (Does not detect leakage.) 
Employs 60 cycles and 19 megacycle test frequencies. 
Electron beam "eye" tube used as indicator- MODEL CT -I 
Compact, easy -to- build, and inexpensive. 
Test leads included. Shpg. Wt: 5 lbs. $795 

Use these 
kits for faster 
and more 
efficient testing 

DIRECT- READING 
CAPACITY METER 

"IN CIRCUIT" 
CAPACI -TESTER 

VISUAL -AURAL 
SIGNAL 'RACER 

HEATHKIT CONDENSER CHECKER KIT 
This handy instrument uses an electron beam "eye" tube 
as an indicator to measure capacity in ranges of .00001 

to .005 mfd, .5 mfd, 50 mfd and 1000 mid. Also measures 
resistance from 100 ohms to 5 megohms in 

two ranges. Checks paper, mica, ceramic 
and electrolytic capacitors. Selection of five 
polarizing voltages. Shpg. 'Nt. 7 lbs. 

MODEL C -3 

995o 

HEATHKIT VISUAL -AURAL 
SIGNAL TRACER KIT 
Although designed originally for radio receiver work, the 
T -3 finds application in FM and TV servicing as wel.. Fea- 

tures high -gain channel with demodulatcr probe, and low - 
gain channel with audio probe. Traces signals in a'l sec- 
tions of radio receivers and in many sections of FM and TV 

receivers. Built -in speaker and electron beam eye tube in- 
dicate relative gain, etc. Also features built -in noise locator 
circuit. Provision for patching speaker and /or 

. output transformer to external set. Shpg. Wt. 
9 lbs. 

MODEI T-3 

52350 
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HEATHKIT IMPEDANCE BRIDGE KIT 
The model IB -2A employs a Wheatstone Bridge, a Capacity 
Comparison Bridge, a Maxwell Bridge, and a Hay Bridge in 
one compact package. Measures resistance from 0.1 ohm 
to 10 megohms, capacitance from 100 mmf to 100 mfd, in- 
ductance from 0.1 mh to 100 h, dissioation factor (D) from 
0.002 to 1, and storage factor (0) from 0.1 to 1000. A 100 -0 -100 

ua meter provides for null indications The decade resistors 
employed are of 1% tolerance for maximum accuracy. Com- 
pletely self- contained. Has built in power supply, 1000 -cycle 
generator, and vacuum -tube detector. Special two- section 
CRL dial insures convenient operation. Instruction manual 
has entirely new schematic that clarifies 
circuit functions in various switch positions. 
A true laboratory instrument, that will pro- 
vide you with many years of fine performance. 
Shpg. Wt. 12 lbs. 

MODEL IB -TA 

$5950 

HEATHKIT "LOW RIPPLE" BATTERY 
ELIMINATOR KIT 
This modern battery eliminator incorporates an extra low - 
ripple filter circuit so that it can be used to power all the 
newest transistor -type circuits requiring 0 to 12 volts DC. 

Laboratory 
facilities 

at low cost 

and the new "hybrid" automobile radios using both tran- 
sistors and vacuum tubes. Its DC output, at either 6 or 12 

volts, contains less than.3% AC ripple. Separate output 
terminals are provided for low- ripple or normal filtering. 
Supplies up to 15 amps on 6 volt range or up to 7 amps on 
12 volt range. Output is variable from 0 to 8 or 0 to 16 volts. 
Two meters constantly monitor output volt- MODEL BE -5 

age and current. Will also double as a battery 
charger. Shpg. Wt. 23 lbs. $3995 

HEATHKIT ISOLATION TRANSFORMER KIT 
The model IT -1 is one of the handiest units for the service 
shop, home workshop or laboratory. Provides complete 
isolation from the power line. AC -DC sets may be plugged 
directly into the IT -1 without the chassis becoming "hot ". 
Output voltage is variable from 90 volts to 130 volts allowing 
checks of equipment under adverse conditions such as low 
line voltage. Rated for 100 volt amperes con- 
tinuously or 200 volt amperes intermittently. 
Panel meter monitors output voltage. Shpg. 
Wt. 9 lbs. 

MODEL IT -1 

$1650 

Heathkils... 
By O A VSTRO h1 

are designed with high -quality, 
name -brand components to 
insure long service life 

HEATHKIT "Q" METER KIT 
At this price the laboratory facilities of a O Meter may be 
had by the average service technician or home experi- 
menter. The Q Meter permits measurement of inductance 
from 1 microhenry to 10 milihenry, "Q" on a scale cali- 
brated up to 250 full scale, with multipliers of 1 or 2, and 
capacitance from 40 mmf to 450 mmf 3 mmf. Built in 

oscillator permits testing components from 150 kc to 18 mc. 

Large 4j" panel meter is featured. Very handy for checking 
peaking coils, chokes, etc. Use to determine values of un- 
known condensers, both variable and fixed, compile data 
for coil winding purposes, or measure RF resistance. Also 
checks distributed capacity and Q of coils. 
No special equipment is required for cali- 
bration. A special test coil is furnished, along 
with easy -to- follow instructions. Shpg. Wt. 
14 lbs. 

MODEL DM -1 

$4450 

HEATHKIT REGULATED POWER SUPPLY KIT 
Here is a power supply that will provide DC plate voltage 
and AC filament voltage for all kinds of experimental cir- 
cuits. The DC supply is regulated for stability, and yet the 
amount of DC output voltage available from the power 
supply can be controlled manually from 0 up to 500 volts. 
At 450 volts DC output, the power supply will provide up to 
'0 ma of current, and provide progressively higher current 
as the output voltage is lowered. Current rating is 130 ma 

at 200 volts output. In addition to furnishing B+ the power 
supply also provides 6.3 volts AC at up to 4 amperes for 
filaments. Both the B+ output and the filament output are 
isolated from ground. Ideal unit for use in laboratory, home 
:.orkshop, ham shack, or service shop. A 
large 4%" meter on the front panel reads out- 
put voltage or output current, selectable with 
a panel switch. Shpg. Wt. 17 lbs. 

MODEL P5 -3 

$3550 
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HEATHKIT DX -20 CW TRANSMITTER KIT 
The Heathkit model DX -20 "straight -CW" transmitter fea- 
tures high efficiency at low cost. It uses a single 6DQ6A 
tube in the final amplifier stage for plate power input of 50 

watts. A 6CL6 serves as crystal oscillator, with a 5U4GB 
rectifier. It is an ideal transmitter for the novice, as well as 

the advanced -class CW operator. Single -knob band switch- 
ing is featured to cover 80, 40, 20, 15, 11 and 10 meters. Pi 

network output circuit matches various antenna impedances 
between 50 and 1000 ohms and reduces harmonic output. 
Top -quality parts are featured throughout, including 
"potted" transformers, etc., for long life. It has been given 
full "TVI" treatment. Access into the cabinet for crystal 
changing is provided by a removable metal pull -out plug 
on the left end of the cabinet. Very easy to build from the 
complete step -by -step instructions supplied, even if you 
have never built electronic equipment before. If you ap- 
preciate a good, clean signal on the CW 
bands, this is the transmitter for you! Shpg. 
V.J. 18 lbs. 

MODEL DX -20 

$3595 

Heathkits... 
By D A YS T ROt.t 

are designed by 
licensed ham - engineers, 
especially for you 

HEATHKIT DX -35 PHONE AND CW 
TRANSMITTER KIT 
The DX -35 transmitter can be thought of as the "little 
brother" of the DX -100. It features both phone and CW 
operation on 80, 40, 20, 15, 11 and 10 meters. A single 6146 

tube is used in the final amplifier stage to provide full 65 

watt plate power input on CW, or controlled carrier modula- 
tion peaks up to 50 watts for phone operation. Modulator 
and power supplies are built right in and single knob band 
switching is combined with a pi network output circuit for 
complete operating convenience. The tight fitting cabinet 

presents a most attractive appearance, and is designed for 
complete shielding to minimize TVI. Back panel control 
provides convenient switch selection of three different 
crystals, reached through access door at rear of cabinet. 
A most remarkable power package for the 
price. Complete step-by-step instructions 
with pictorial diagrams to assure your suc- 
cess in assembly. Shpg. Wt. 24 lbs. 

MODEL DX -3S 

$5695 

HEATHKIT DX -100 PHONE AND CW 
TRANSMITTER KIT 
Listen to any ham band between 160 meters and 10 meters 
and note how many DX -100 transmitters you hear! The 
number of these fine rigs now on the air testifies to the 
enthusiasm with which it has been accepted by the amateur 
fraternity. No other transmitter in this power class combines 
high quality and real economy so effectively. The DX -100 

features a built in VFO, modulator and power supplies, 
complete shielding to minimize TVI, and pi network output 
coupling to match impedances from approximately 50 to 
600 ohms. Its RF output is in excess of 100 watts on phone 
and 120 watts on CW, for a clean strong signal on all the 
ham bands from 10 to 160 meters. Single -knob band switch- 
ing and illuminated VFO dial and meter face add real oper- 
ating convenience. RF output stage uses a pair of 6146 tubes 
in parallel, modulated by a pair of 1625's. High quality corn - 
ponents are used throughout, such as "potted " transformers, 
silver -plated or solid coin silver switch terminals, aluminum 
heat -dissipating caps on the final tubes, copper plated 
chassis, etc. This transmitter was designed 
exclusively for easy step -by -step assembly. 
Shpg. Wt. 107 lbs. 

MODEL DK -100 

$1895° 

FUNCTIONAL DESIGN ... 
The transmitters described on this page were de- 
signed for the ham, by hams who know what fea- 
tures are desirable ano needed. This assures you 
of the best possible performance and conven- 
ience, and adds much to your enjoyment in the 
ham shack. 
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COMMUNICATIONS -TYPE 
RECEIVER 

An ideal receiver 
for the beginning 

ham or short 
wave listener 

HEATHKIT "AUTOMATIC" CONELRAD 
ALARM KIT 
This conelrad alarm works with any radio receiver; AC -DC- 
transformer operated -or battery powered, so long as the 
receiver has AVC. Fully complies with FCC regulations for 
amateurs. When the monitored station goes off the air, the 
CA -1 automatically cuts the AC power to your transmitter, 
and lights a red indicator. A manual "reset" button reacti- 
vates the transmitter. Incorporates a heavy -duty six- ampere 
relay, a thyratron tube to activate the relay, and its own 
built -in power supply. A neon lamp shows that the alarm is 
working, by indicating the presence of B+ in the alarm cir- 
cuit. Simple to install and connect. Your transmitter plugs into 
an AC receptacle on the CA -1, and a cable connects to the 
AVC circuit of a nearby receiver. A built -in sensitivity con- 
trol allows adjustment to various AVC levels. Receiver 
volume control can be turned up or down, without affecting 
alarm operation. Build a Heathkit CA -1 in one MODEL CA -1 

evening and comply with FCC regulations 
$1395 now! Shpg. Wt. 4 lbs. 

HEATHKIT "Q" MULTIPLIER KIT 

The Heathkit O Multiplier functions with any AM receiver 
having an IF frequency between 450 and 460 KC, that is 
not "AC -DC" type. It derives its power from the receiver, 
and needs only 6.3 volts AC at 300 ma (or 12 VAC at 150 
ma) and 150 to 250 volts DC at 2 ma. Simple to connect 
with cable and plugs supplied. Adds additional selectivity 
for separating signals, or will reject one signal and eliminate 
heterodyne. A tremendous help on crowded phone and 
CW bands. Effective Q of 4000 for sharp "peak" or "null ". 
Tunes any signal within IF band. pass without changing the 
main receiver tuning dial. A convenient tuning knob on the 
front panel with vernier reduction between the tuning knob 
and the tuning capacitor gives added flexibility in operation. 
Uses a 12AX7 tube, and special high -0 shielded coils. In- 
structions for connecting to the receiver and operation are 
provided in the construction manual. A worthwhile addition 
to any communications, or broadcast receiver. It may also be 
used with a receiver which already has a crystal filter to 
obtain two simultaneous functions, such as 
peaking the desired signal with the crystal MODEL OF -1 

filter and nulling an adjacent signal with the 
Q Multiplier. Shpg. Wt. 3 lbs. 

$995 

HEATHKIT GRID DIP METER KIT 

A grid dip meter is basically an RF oscillator for determining 
the frequency of other oscillators, or of tuned circuits. 
Extremely useful in locating parasitics, neutralizing, identi- 
fying harmonics, coil winding, etc. Features continuous 
frequency coverage from 2 mc to 250 mc, with a complete 
set of prewound coils, and a 500 ua panel meter. Front panel 
has a sensitivity control for the meter, and a phone jack for 
listening to the "zero- beat." Will also double as an absorp- 
tion -type wave meter. Shpg. Wt. 4 lbs. 

Low Frequency Coil Kit: Two extra plug -in 
coils to extend frequency coverage down to 
350 kc. Shpg. Wt. 1 lb. No. 341 -A. $3.00 

MODEL 6D -11 

9995 

HEATHKIT ALL -BAND COMMUNICATIONS. 
TYPE RECEIVER KIT 
This communications -receiver covers 550 kc to 30 mc in 
four bands, and provides good sensitivity, selectivity, and 
fine image rejection. Ham bands are clearly marked on an 
illuminated dial scale. Features a transformer -type power 
supply -electrical band spread- antenna trimmer -head- 
phone jack- automatic gain control and beat frequency 
oscillator. Accessory sockets are provided on the rear of 
the chassis for using the Heathkit model 0F -1, Q Multiplier. 
Accessory socket is handy, also, for operating other devices 
that require plate and filament potentials. Will supply +250 
VDC at 15 ma and 12.6 VAC at 300 ma. Ideal 
for the beginning ham or short wave listener. 
Shpg. Wt. 12 lbs. 

Cabinet: Fabric covered cabi net with alumi- 
num panel as shown. Part no. 91.15A. Shpg. 
Wt. 5 lbs. $4.95. 

MODEL AE -3 

5995 
(Leu rebind( 

eathkits... 
B y D A Y S T R O M 

are outstanding in performance 

and dollar value 
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HEATHKIT REFLECTED POWER METER KIT 
The Heathkit reflected power meter, model AM -2, makes an 
excellent instrument for checking the match of the antenna 
transmission system, by measuring the forward and reflected 
power or standing wave ratio. The AM -2 is designed to 
handle a peak power of well over 1 kilowatt of energy and 
may be left in the antenna system feed line at all times. 
Band coverage is 160 meters through 2 meters. Input and 
output impedances for 50or 75 ohm lines. Nòexternal power 
required for operation. Meter indicates percentage forward 
and reflected power, and standing wave ratio from 1:1 to 6:1. 

Another application for the AM -2 is matching impedances 
between exciters or R.F. sources and grounded grid am- 
plifiers. Power losses between transmitter output and 
antenna tuner may be very easily computed by inserting 
the AM -2 in the line connecting the two. No insertion loss is 
introduced into the feeder system, due to the fact that the 
AM -2 is a portion of coaxial line in series with the feeder 
system and no internal connections are actually made to 
the line. Complete circuit description and 
operation instructions are provided in the MODEL AM -2 

manual. Cabinet size is 7 -3/8" x 4-1/16" x 

4 -5/8 ". Can be conveniently located at opera- 
ting position. Shpg. Wt. 3 lbs. 

Heathkits... 
B y D A Y S T R O M 

'1595 

are the answer for your electronics 
hobby. 

HEATHKIT BALUN COIL KIT 
The Heathkit Balun Coil Kit model B -1 is a convenient 
transmitter accessory, which has the capability of matching 
unbalanced coax lines, used on most modern transmitters. 
to balance lines of either 75 or 300 ohms impedance. Design 
of the bifilar wound balun coils will enable transmitters with 
unbalanced output to operate into balanced transmission 
line, such as used with dipoles, folded dipoles, or any bal- 
anced antenna system. The balun coil set can be used wit,, 
transmitters and- receivers without adjustment over th. 
frequency range of 80 through 10 meters, and will easii, 
handle power inputs up to 250 watts. Cabinet 
size is 9" square by 5" deep and it may be lo- 
cated any distance from the transmitter or 
from the antenna. Completely enclosed for 
outdoor installation. Shpg. Wt. 4 lbs. 

MODEL 11-1 

5895 

HEATHKIT 6 OR 12 VOLT VIBRATOR 
POWER SUPPLY KITS 
These little power supply kits are ideal for all portable a;?- 

plications with 6 volt or 12 volt batteries. when you are open 
ating electronic equipment away from power lines. B, 
replacing the power supplies of receivers, small pubhr 
address systems, or even miniature transmitters with thes-- 
units, they can he used with conventional 6 or 12.-volt bat- 
teries. Use in boats, automobiles, light aircraft, or any field 
application. Each unit provides 260 volts DC output at up to 
60 miliamperes. More than one power supply of the sari 
model may be connected in parallel for in- 
creased current capacity at the same output 
voltage. Everything is provided in the kit, in- 
cluding a vibrator transformer, a vibrator, 
6X4 or 12X4 rectifier, and the necessary buffer 
capacitor, hash filter, and output filter ca- 
pacitor. Shpg. Wt. 4 lbs. 

6 VOLT 

MODEL VP-1-6 

12 VOLT 

MODEL VP -1.12 

$795 Each 

HEATHKIT VARIABLE FREQUENCY 
OSCILLATOR KIT 
Enjoy the convenience and flexibility of VFO operation by 
obtaining the Heathkit model VF -1 Variable Frequency 
Oscillator. Covers 160- 80 -40- 20.15 -11 and 10 meters with 
three basic oscillator frequencies. Better than 10 volt aver- 
age RF output on fundamentals. Plenty of output to drive 
most modern transmitters. It features voltage regulation 
for frequency stability. Dial is illuminated for easy reading. 
Vernier reduction is used between the main tuning knob 
and the tuning condenser. Requires a power source of 
only 250 volts DC at 15 to 20 miliamperes and 6.3 volts AC at 
0.45 amperes. Extra features include copper -plated chassis, 
ceramic coil forms, extensive shielding, etc. High quality 
parts throughout. VFO operation allows you to move out 
from under interference and select a portion of the band you 
want to use without having to be tied down to only two or 
three frequencies through use of crystals. "Zero in ' on the 
other fellow's signal and return hisCO on his own frequency! 
Crystals are not cheap, and it takes quite a number of them 
to give anything even approaching comprehensive coverage 
of all bands. Why hesitate? The model VF -1 MODEL VF -1 

with its low price and high quality will add 
more operating enjoyment to your ham ac- 
tivities. Shpg. Wt. 7 lbs. 

'1950 

REFLECTED 
POWER METER 

Insure your 
"on the air" 
performance with 
these fine accessories. 

VARIABLE FREQUENC'r 
OSCILLATOR 

VIBRATOR 
POWER SUPPLY 
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HEATHKIT ELECTRONIC 
IGNITION ANALYZER KIT 

Previous electronic experience is not necessary to build 
this fine ignition analyzer. The construction manual sup- 
plied has complete step -by -step instructions plus large 
pictorial diagrams showing the exact placement and value 
of each component. All parts are clearly marked so that 
they are easily identified. The IA -1 is an ideal tool for engine 
mechanics, tune -up men, and auto hobbyists, since it traces 
the dynamic action of voltage in an ignition system on a 

cathode -ray tube screen. The waveform produced is affect- 
ed by the condition of the coil, concenser, points, plugs, 
and ignition .wiring, so it can be analyzed! and used as a 

"sign- post" to ignition system performance. This analyzer 
will detect inequality of spark ntensity; a poor spark plug. 
defective plug wiring, breaker -point bounce, an open con- 
denser, and allow setting of dwell -time percentage for the 
points. An important feature of this instrument is its ability 
to check dynamic performance, with the engine in opera- 
tion (400 to 5000 RPM). It will show the complete engine 
cycle, or only one complete cylinder. Can be used on al! 
types of internal combustion engines where 
breaker -points are accessible. Use it on auto- 
mobiles, boats, aircraft engines, etc. Shpg. 
Wt. 18 lbs. 

MODEL IA -1 

'5995 

Kit includes everything 

you need for 
construction - even 

batteries! 

RADIATION COUNTER 

BATTERY TESTER 

HEATHKIT PROFESSIONAL 
RADIATION COUNTER KIT 

This Heathkit professional -type radiation counter is simple 
to build successfully, even if you have never built a kit 
before. Complete step -by -step instructions are combined 
with giant -size pictorial diagrams for easy assembly. By 
"building it yourself" you can have a modern- design, pro- 
fessional radiation counter priced far below comparable 
units. Provides high sensitivity with ranges from 0- 100, 600, 
6000 and 60,000 counts - per -minute, and 0 -.02, .1, 1 and 
10 miliroentgens- per -hour. Employs 900 -volt bismuth tube 
in beta /gamma sensitive probe. Probe and 8 -foot expand- 
able cable included in kit price, as is a radiation sample for 
calibration. Use it in medical laboratories, or as a prospect- 
ing tool, and for civil defense to detect radioactive fallout, 
or other unknown radiation levels. Features a selectable 
time constant. Meter calibrated in CPM or mR /hour in 
addition to "beep" or "click" from panel- mounted speaker. 
Prebuilt "packaged" high voltage power supply with re- 
serve capacity above 900 volt level at which it is regulated. 
Merely changing regulator tube type would allow use of 
scintillation probe if desired. Employs five 
tubes (plus a transistor) to insure stable and 
reliable operation. Kit price includes bat- 
teries. Shpg. Wt. 8 lbs. 

MODEL RC -1 

$7995 

Heathkits... 
B y D A Y S T R O M 

are supplied with comprehensive 

instructions that eliminate costly 
mistakes and save valuable time 

HEATHKIT ENLARGER TIMER KIT 

The ET -1 is an easy -to -build electronic device to be used 
by amateur or professional photographers in timing enlarger 
operations. The calibrated dial on the timer covers 0 to 1 

minute, calibrated in 5- second gradations. The continu- 
ously variable control allows setting of the "on" cycle of 
your enlarger, which is plugged into a receptacle on the 
front panel of the ET -1. A "safe light" can also be plugged 
in so that it is automatically turned "on" when the enlarger 
is turned "off." Handles up to 350 watts with built -in relay. 
All- electronic timing cycle insures rrraximum accuracy. 
Timer does not have to be reset after each cycle, merely 
flip lever switch to print, to repeat time cycle. A control is 
provided for initial calibration. Housed in a 

compact plastic case that will resist attack 
of photographic chemicals. A fine addition 
to any dark room. Shpg. Wt. 3 lbs. 

HEATHKIT BATTERY TESTER KIT 

MODEL ET -1 

950 

The BT -1 is a special battery testing device that actually 
"loads" the battery under test (draws current from it) while 
it is being tested. Weak batteries often test "good" with an 
ordinary voltmeter but the built -in load resistance of the 
BT -1 automatically draws enough current from the battery 
to reveal its true condition. Simple to operate with "good - 
weak- replace" scale. Tests all kinds of dry cell batteries 
within ranges of 0 -15 volts and 0 -180 volts. Slide switch 
provides for either 10 ma or 100 ma load, depending on 
whether you're testing an A or B battery. Not only deter- 
mines when battery is completely exhausted, but makes 
it possible to anticipate failure by noting weak condition. 
Ideal for testing dry cell hearing aid, flash- 
light, portable radio, and model airplane bat- 
teries. Test batteries in a way your customers 
can understand and stimulate battery sales. 
Shpg. Wt. 2 lbs. 

88 RADIO & TV NEWS 

MODEL 8T -1 

$850 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


Now you can have radio 

wherever you go- 
with the portable 

That plays anywhere! 

BROADCAST BAND RADIO 

TRANSISTOR PORTABLE 

HEATHKIT CRYSTAL RADIO KIT 

The Heathkit model CR -1 crystal radio is similar to the 
"crystal sets" of the early radio days except that it has been 
improved by the use of sealed germanium diodes and effi- 
cient "high -0" coils. The sealed diodes eliminate the 
critical "cats whisker" adjustment, and the ferrite coils are 
much more efficient for greater signal strength. Housed in 
a compact plastic box, the CR -1 uses two tuned circuits, 
each with a variable tuning capacitor, to select the local 
station. It covers the broadcast band from 540 to 1600 kc. 
Requires no external power whatsoever. This receiver could 
prove valuable to emergency reception of civil defense 
signals should there be a power failure. The low kit price 
even includes headphones. Complete step -by -step instruc- 
tions and large pictorial diagrams are supplied for easy 
assembly. The instruction manual also provides the builder 
with the basic fundamentals of signal recep- 
tion so that he understands how the crystal 
receiver functions. An interesting and valu- 
able "do -it- yourself" project for all ages. 
Shpg. Wt. 3 lbs. 

MODEL CI -1 

$795 

Neathkits ... 
B y D A Y S T R O M 

are easy and fun to build, 
and they let you learn 
by "doing -it- yourself" 

HEATH KIT TRANSISTOR PORTABLE RADIO KIT 

Heath engineers set out to develop a "universal" AM 
radio, suitable for use anywhere. Their objective was a 
portable that would be as much "at home" inside as it is 
outside, and would feature top quality components for high 
performance and long service life. The model XR -1 is the 

result of these efforts. Six name -brand (Texas Instrument) 
transistors were selected for extra good sensitivity and 
selectivity. A 4" by 6" PM speaker with heavy magnet was 
chosen to insure fine tone quality. The power supply was 
designed to use six standard size "D" flashlight cells be- 
cause they are reacily available, inexpensive, and because 
they afford extremely long battery life (between 500 and 
1000 hours). Costs you no more to operate from batteries 
than what you pay for operating a small table -model radio 
from the power line. An unbreakable molded plastic was 
selected for cabinet material because of .its durability and 
striking beauty. Circuit is compact and efficient, yet com- 
ponents are not excessively crowded. Transformers are 
prealigned so it is ready for service as soon as construction 
is completed. Has built in rod -type antenna 
for reception in all locations. Cabinet dimen- 
sions are 9" L x 8" H x 3% D. Comes in holi- 
day gray, with gold -anodized metal speaker 
grille. Compare this portable, feature 
by feature, to all others on the market, and 
you'll appreciate what a tremendous dollar 
value it represents! Shpg. Wt. 4 lbs. 

MODEL XI -I 

$3495 

(Leu batteries) 
(With cabinet) 

HEATHKIT BROADCAST BAND RADIO KIT 

This table -model broadcast radio is fun to build, and is a 
fine little receiver for your home. It covers the standard 
broadcast band from 550 to 1600 kc with good sensitivity 
and selectivity. The 51/2" PM speaker provides surprisingly 
good tone quality. High -gain IF transformers, miniature 
tubes, and a rod -type built it antenna, assure good recep- 
tion in all locations. The power supply is transformer 
operated, as opposed to r-iany of the economy "AC -DC" 
types. It's easy to build from the step -by -step instructions, 
and the construction manual includes information on oper- 
ational theory, for educational purposes. Your success is 
assured by completely detailed information 
which also explains resistor and capacitor 
color codes, soldering techniques, use of 
tools, etc. A signal generator is recom- $1895 
mended for final alignment. Shpg. Wt. 10 lbs. J 

Cabinet: Fabric covered cabinet with 
aluminum panel as shown. Shpg. Wt. 5 lbs. 
Part no. 91 -9A. $4.95. 

MODEL II -2 

(less cabinet) 
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protects against possible 
explosion and fire from 

undetected fuel 
vapor, 

FUEL VAPOR 
DETECTOR 

detects electrolysis 
` currents which cause 

I 

deterioration of 
ßf4 underwater metal 

'_ ' fittings on your boat 

ELECTROLYSIS 
DETECTOR 

1 I 

indicates condition 
and charge of batteries 

for safe cruising 

BATTERY CHARGE 
INDICATOR 

é, 

R.F. POWER 
METER 

HEATHKIT FUEL VAPOR DETECTOR KIT 

Protect your boat and its passengers against fire or ex- 
plosion from undetected fuel vapor by building and using 
one of these fine units. The Heathkit Fuel Vapor Detector 
indicates the presence of fumes on a three -color "safe - 
dangerous': meter scale and immediately shows if it is safe 
to start the engine. A pilot light on the front panel shows 
when the detector is operating, and it can be left on con- 
tinuously, or just used intermittently. A panel control en- 
ables initial calibration of the detector when installed. 
Features a hermetically -sealed meter with chrome bezel, 
and a chrome- plated brass panel. It is very 
simple to build and ,install, even by one not 
having previous experience. Models FD -1 -6 

(6 volts DC) and FD -1 -12 (12 volts DC) operate 
from your boat batteries. The kit is complete 
in every detail, even to the inclusion of a spare 
detector unit. Shpg. Wt. 4 lbs. 

6 volt 
MODEL FD -1 -6 

12 volt 
MODEL FD -1 -12 

$3595 
EACH 

HEATHKIT BATTERY CHARGE INDICATOR KIT 
The Heathkit model CI-1 Marine Battery Charge Indicator 
has been designed especially for the boat owner, although 
it has found use in service stations, power stations, and 
radio stations where banks of batteries are kept in reserve 
for emergency power. It is intended to replace the hydro- 
meter method of checking storage batteries, and to elimi- 
nate the necessity for working with acid in small, below - 
decks enclosures. Now it is possible to check as few as one, 
or as many as eight storage batteries, merely by turning 
the switch and watching the meter. A glance at the meter 
tells you instantly whether your batteries are sufficiently 
charged for safe cruising. Dimensions are 2 -7/8 "W x6-11/16" 
H x 2" D. Operates on either 6 or 12 volt systems using lead - 
acid batteries, regardless of size. Simple in- 
stallation can be accomplished by the boat 
owner in fifteen minutes. Shpg. Wt. 3 lbs. 

MODEL Cl -1 

'1695 

HEATHKIT ELECTROLYSIS DETECTOR KIT 
The Heathkit model ED -1 Electrolysis Detector indicates 
the extent of electrolysis currents between the boat's 
common ground and underwater fittings, except on boats 
having metal hulls. These currents, undetected, could 

cause gradual corrosion and deterioration of the propeller 
or other metal fittings below the water line. It is particularly 
helpful when installing electrical equipment of any kind, 
or to determine proper polarity when power is obtained 
from a shore supply. Easy -to- build, the model ED -1 consists 
of a hermetically -sealed, waterproof meter, special sensing 
plate, and sufficient wire to install, including the necessary 
hardware. Mounts on instrument panel 
where it can be easily seen. Requires no 
power for operation, and gives instant warn- 
ing to guard your boat for a lifetime. Shpg. 
Wt. 2 lbs. 

MODEL ED -1 

$995 

HEATHKIT RF POWER METER KIT 

The Heathkit RF Power Meter Kit is designed to sample the 
RF field in the vicinity of your transmitter, whether it be 
marine, mobile, or fixed. Output meter is mere'y placed in 
some location close to the transmitter, to pick up RF radia- 
tion from the antenna. Requires no batteries, electricity, 
nor direct connection to the transmitter. It provides you with 
a continuing indication of transmitter operation. You can 
easily detect if power is dropping off by comparing present 
meter readings with past ones. Operates with any trans- 
mitter having output frequencies between 100 kc and 250 
mc, regardless of power. Sensitivity is 0.3 volts RMS full 
scale, and a special control on the panel allows for further 
adjustment of the sensitivity. Meter is a 200 ua unit, mounted 
on a chrome - plated brass panel. The entire PM -1 measures 
only 3 %" W x 64" L x 2" D. An easy way to put 
your mind at ease concerning transmitter 
operation. Shpg. Wt. 2 lbs. 

Heathkils. 
By D A Y S T R O M 

MODEL PM 1 

$1495 

now offer you completely 
modern marine equipment with 
outstanding design features 
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r- 

HEATHKIT TRANSISTOR 
RADIO DIRECTION FINDER KIT 

The Heathkit Transistor Radio Direction Finder model DF -1 

is a self -contained, self -powered, 6- transistor super heter- 
odyne broadcast radio receiver incorporating a directional 
loop antenna, indicating meter, and integral speaker. It is 
designed to serve primarily as an aid to navigation when 
out of sight of familiar landmarks. It can be used not only 
aboard yachts, fishing craft, tugs, and other vessels which 
navigate either out of sight of land or at night, but also for 
the hunter, hiker, camper, fisherman, aviator, etc. It is 
powered by a 9 -volt battery. (A spare battery is also included 
with the kit). The 'frequency range covers the broadcast 
band from 540 to 1600 kc and will double as a portable 
radio. A directional high -Q ferrite antenna is incorporated 
which is rotated from the front panel to obtain a fix on a 

station and a 1 ma meter serves as the null and tuning 
indicator. The controls consist of: tuning, volume and power 
(on -off), sensitivity, heading indicator (compass rose) and 
bearing indicator (antenna index). Overall dimensions 
are 7%" W x 5'/" H x 5/" D. Supplied with 
slip -in -place mounting brackets, which allow MODEL DF -I 

easy removal from ship bulkheads or other 
s4995 similar places. Shpg. Wt. 5 lbs. 

(Available otter 
November 151 

Heathkits... 
B I D A Y S T R O M 

are sold only by direct mail, 
passing middleman 

profits on to you 
I i 

Pioneer in 

"do-it-yourself" 

electronics 

use it for a 

radio- compass or 

as a portable rad,-o 

AVAILABLE AFTER NOVEMBER 
/S 

TRANSISTOR 
RADIO DIRECTION FINDER 

HOW CAN YOU MISS? 

The Heath Company maintains a technical consultation 
service, should you experience some sort of difficulty in 
construction or operation. Although only a very small per- 
centage of our customers ever have occasion to use this 
service (usually only beginners in eiectronics) it is still 
reassuring to know that technical help is available when 
needed. A service department is also available, should 
you wish a complete factory check of operation and align. 
ment or repair. After you build your first Heathkit you'll 
realize how easy it is. 

Fnee, Catalny 
Send for this 

informative booklet 
listing more than 

100 "do-it-yourself" kits. 

COMPANY A Subsidiary of Daystrom, Inc. BENTON HARBOR 15, MICH. 

ORDER 
BLANK 
NOTE: All pricer subject to change 
without notice. 

Enclosed find ( ) check ( 
money order for 
Please ship C.O.D. ( ) postage 
enclosed for_ pounds. 
On Express orders do not include 
transportation charges -they will 
be collected by the express agency 
at time of delivery. 

ON PARCEL POST ORDERS in- 
clude postage for weight shown. 
ORDERS FROM APO'S must in- 
clude full remittance. All prices 
F.O.B. Benton Harbor, Mich. 

Name___ 

Address 

City & Zone 
(PLEASE PRINT, 

State 

QUANTITY ITEM 

SHIP VIA 
Parcel Post 

Express 

Freight 

Best Way 

MODEL NO. PRICE 

SEND FREE Heathkit Catalog 

POSTAGE 

TOTAL 

November. 1957 
J 
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fer 

LOWEST 
hum ... noise... 
microphonics... 
in a low-fl 
dual triode ... 

the 

Am perex 
E C C 8 2 A PLUG -IN 
REPLACEMENT FOR THE 12AU7 

MICROPH0NICS: 

Negligible in amplifiers requiring an 
input voltage of at least 100 mv for an 
output of 5 watts. No special 
precautions aga nst microphonics 
necessary even though the tube is 
mounted in the near vicinity of a loud. 
speaker with 5% acoustical efficiency. 

HUM ANC NOISE LEVEL: 

Better than -60 db relative to 100 mv 
when the grid circuit impedance is no 
greater than 0.3 megohms (at 60 cps), 
the center tap of the heater is 
grounded and the cathode resistor is 
by- passed by a capacitor of 
at least 100 mfd. 

OTHER Amperex TUBES FOR 

HIGH -FIDELITY AUDIO APPLICATIONS: 

ELBA/68116 9.pin power pentode; 17 W PP 
6CA7/EL34 Highpower pentode; 100 W PP 
EF86/6267 Lownoise high -It pentode 
ECC81 /1207 Low -noise .eecium -µ duel triode 
ECC83/12AX7 Low -noise high -p dual triode 
GZ34 Cathode -type rectifier; 250 mo. 
EZ80 /6V4 9.pin rectifier; cathode; 90 ma. 
EZ81 /6CA4 9 pin rectifier; cathode; ISO ma. 

At All Lending Electronic 
Parts Distributors 

Amperex 
ELECTRONIC CORP. 
230 Duffy Ave., Hicksville. Long Island, N.Y. 

92 

,. 

Oyl'u D ó` Product ' - 

STEREO- BINAURAL KITS 
Arkay, 120 Cedar Street, New York, 

N. Y. has recently introduced a new 
stereo -binaural component line which 
is being offered in kit or wired form. 

The line consists of the SA -25 25- 
watt stereo preamp- amplifier, the 
SP-6 dual -channel stereo preamp, and 

the ST -11 stereo AM -FM tuner. The 
SA -25 features a dual -channel preamp 
which drives its own 25 -watt linear 
Williamson amplifier in conjunction 
with any existing amplifier. 

The SP -6 dual preamp has the same 
features as the Model SA -25, less the 
amplifier. The controls of both models 
include equalization for all records, 
tuner, NARTB tape heads, and auxil- 
iary equipment. A two -position to -cut 
and hi -fi filter enables the user to 
filter out undesirable frequencies at 
either end of the band. Frequency re- 
sponse of both models is 20- 20,000 cps. 

The ST -11 tuner offers the listener 
a choice of monaural or stereo opera- 
tion. Plans are underway to offer a 
hi -fi stereo tape recorder in the near 
future. 

BATTERY- OPERATED RECORDER 
Electronic Applications, 50 East 35th 

St., New York, N. Y. is handling the 
U. S. distribution of a new Swiss -built 
battery -operated portable tape re- 
corder, the "Nagra II CI." 

The unit, which measures 12" x 6" x 
434,", is designed to record at stand- 
ards conforming to broadcast and disc 

specifications. Frequency response is 
guaranteed to be within ± 2 db from 
50 to 10,000 cps. Signal -to -noise is bet- 
ter than 55 db on recording and better 
than 50 db on playback, both referred 

to total distortion under 3% over -all. 
At 7.5 ips, the unit will provide 15 
minutes playing time on 5" reels and 
22 minutes on 5" long -play tape. 

The recorder is powered by two 67.5 
volt and two 1.5 volt batteries. A 
spring motor powers the mechanism. 
A built -in speaker permits playback 
and monitoring operations. 

Write the U. S. distributor for full 
specifications and prices. 

TRIAD AUDIO TRANSFORMERS 
Triad Transformer Corporation, 

4055 Redwood Ave., Venice, Calif. has 
added four new units to its line of 
transformers for audio applications. 

Two of the new units are output 
transformers, one is a line -to -grid in- 
put transformer, and the other a 
voice -coil -to -grid input type. 

Complete specifications on these 
four units plus details on other trans- 
formers in the company's line are in- 
cluded in the firm's new general cata- 
logue, TR -57, which is available from 
distributors or the manufacturer di- 
rect. 

VARIABLE RELUCTANCE UNITS 
The hi -fi component department of 

General Electric Company, Auburn, 
N. Y. has announced the availability 

of a new line of seven moderately 
priced magnetic reluctance cartridges 
to be known as the "VR -II" series. 

Providing a frequency response 
from 20 through 20,000 cps at a track- 
ing pressure of four grams, these new 
cartridges have 33% less tracking 
pressure and 40% greater compliance 
than the company's RPX -type units. 

The new units have a narrower body 
with a 27% weight reduction and a 
10% lighter stylus. They also incor- 
porate a new electrostatic shield. The 
shield is designed to eliminate electro- 
static hum from such external electri- 
cal fields as fluorescent light fixtures 
and pops during playback from the 
buildup of electrostatic charges on the 
record. 

The cartridges are being offered in 
four single -stylus types and three 
dual -stylus types, all with G -E "Clip - 
In -Tip" stylus assemblies. The styli 
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build with 
the best ... 

e, 

JBL signature 

MODEL D130 
15" Extended 
Range 
Loudspeaker 

The only 15" extended range speaker made 
with a 4 voice coil is the worlddamous 
JBL Signature D130. The large voice coil 
sti'lens the cone for crisp, clean bass; 
smooth, extended highs. Your basic 
speaker, the 0130 works alone at first, 
later becomes a low frequency driver when 
you add a JBL Signature high frequency 
unit and dividing network to achieve the 
ultimate excellen:e of a JBL Signature two. 
way system. 

MODEL 075 
High 
Frequency Unit 

Another exclusive for James 8. Lansing 
Sound, Inc., is the ring radiator in the JBL 
Signature 075 high frequency unit. A ring, 
rather than a daphragm, radiates into the 
amular throat of an exponential horn. The 
result is high frequency reproduction of 
unmatched smoothness and clarity, abso- 
lu:ely free of -esonances and strident 
Peaks. The horn is beautifully machined 
fr.m aluminum, the entire unit a gratify- 
ing, solid piece of fine craftsmanship. De- 
sinned for crossover at 2500 cycles with 
the 181 Signature N2500 Network. 

November. 1957 

MODEL 0208 
3" Extended Range 
_oudspeaher 

A precision transducer in every sense of 
the word, the famed ,8L Signature B" D208 
is made with the sane care and precision 
as the larger units in the James 3. Lansing 
Sound, Inc., line. If space and cost are 
major considerations, the 0208, properly 
enclosed, provides the most lastingly satis- 
factory sound you can get. It is widely usec 
in top quality systems where extension 
speakers are desired for areas other thar 
the main listening room. 

loudspeakers! 
The careful work you do n building your 
high fidelity sound system will be shown off to 
best advantage If you use precision-made 
JBL SIGNATURE Loudspeakers. These are the 
most efficient units to be found anywhere, 
made with the most exacting care, meticulous 
attenti3n to detail. Remember, it takes no more 
effort on your part to bu Id with the best. 

41,ID 

MODEL 17501H Hign Frequency Assembly 

The acoustical lens is only available on 
JBL Signature high frequency units. The 
14 element lens on the 175DLH disperses 
sound within the istening area over a 90° 
solid angle, smoothly, with equal intensity 
regardless of frequency. The acoustical 
lens is the greatest contribution to life- 
like high frequency reproduction in 20 
years, and it was developed for use with 
high fidelity eqzipment by lames B. Lans- 
ing Sound, Inc. In addition to the lens the 
1750LH consists of a high precision driver 
with complex ptasirg plug and a machined 
aluminum exponential horn. Designed for 
crossover at p230 cycles with the 1BL 
Signature N12) Network. 

There are many more kits and loudspeakers 
n the JBL Signature line. Whatever your needs, 

you will find exactly the right unit or system 
n the complete JBL Signature catalog. Send for 

your free copy. A limited number of techn cal 
bulletins are also available. Please ask only for 
those in which you are vitally interested. 

means 

James B. Lansing Sound, Inc. 

r 

MODEL D123 
12" Extended 
Range 
Lourspeaker 

Willi outstanding "vesence" and clear 
resvonse throughout :he ent re audio spec 
(rue, the 1123 (satires an unusual shal 
low ccnstrectior. Only 33t" deep, it is 
designed b malt flush with the wall. 
between st,dding in ary standard we I o- 
partit on. Frequently. the D:23 is used in 
mu tiples i- "infinite baffle" wall ns:al- 
lateens. In this rase the JBL Signature 07S 
is 3 logicI high frequence unit to add 
when you edvance tc a two.vay system. 

JBL Signature 
Two-way 
Systems Are 
Available 
As Kits 

086 KIT This two -way system is made up 
of units which have been acclaimed by 
impartial authorities as the finest avail- 
able anywhere today. Included in the kit 
are the 150 -4C Low Frequency Driver, 
N500á Network 375 High Frequency 
Driver, 537-509 Horn -Lens Assembly. These 
are the saine units -Including the serpen- 
tine acoustical lens -which are used in The 
Hartsfield ... units cesigned originally for 
installation in the most modern theaters in 
the world. 

JAMES B. LANSING SOUND, INC.. 2439 Fletcher Dr. Los Angeles 39, Calif. 
Please send me the following: 

Free Catalog of JBL Name and address of Authorized JBL 
Signature Products Signature Audio Specialist in my community 

TECHNICAL BULLETINS ON: 
D130 i.J D123 L1 D208 175DLH 075 375 150-4C 

Name 

Address 

City Zone State 
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NOW... there's a 

Record Changer 
for every 

hi -fi system 

`i/sxGa4 eC'"ted 
RECORD PLATING EQUIPMENT 

from Manual Players to 
Professional Transcription 

Turntables 
Full 
manual and 
automatic posi- 
tions. True- turret drive...uses no belts. 
4 -pole "Induction Surge" motor. Fool. 
proof Garrard Pusher Platform. 

11 
RC 121 

f4_ / 
LL 

/ Garrard's most compact, econom. 
ical changer - fits any cabinet. 

n5 e° Simpli -Mix Operation permits 
stacking all record sizes together. 
4 -pole motor. Manual positbn. 

.,_--s i 301 N. 

f .dT ' 6G t Supreme in Its class. 
fQ Q00 / Individual card gives 

v Aa net 
performance measurements for 
each un t. Dynamically balanced 
cast aluminum turntable. Heavy- ., duty 4 -pole shaded motor. 

MAIL THIS COUPON TODAY 
I All Garrard and other B.I.C. components are 

Illustrated and described hilly in the B.I. C. 
I High Fidelity Plan Book a useful go de in plan - 

Ring any hl.fl system. 
Aeuallty.endorsed product of the B.I.C. Group 

All RC 88 features, including full 
manual position and true -turret 
drive, PLUS continuous i or - 
variable speed control on all 
speeds. 

_ 
RC93 1 

s+75p I 
U1net/ 

>.. 
/Newer 

This is the / model T 
answer for ,,,,,,f, 
quality budget system. 

features 3250 
Incorpo- 

rates all record playing features fl f 
of the Garrard automatic china - 
ers. 4 -pole motor; automatic 's net / 

British Industries Corporation Dept GS-47 I 
Port Washington, N. Y. 

Please send B.I.C. High Fidelity Plan Book. 
Name 

stop. 

FREE 

KEY 

With your purchase of the 
REK -O -KUT L -34 Rondine 
Jr. Turntable ($59.95) and 
matching Rek -O.Kut 120 -tone 
arm (S26.95)-you will re- 
ceive free the new VRII Gen- 
eral Electric Diamond and 
Sapphire 4G052 Cartridge. 
(Replaces RPK052A.) Al" 
units brand new in factory 
sealed cartons W /MFGR's full 
warranty. 

Order Now! The L -34. 120 
and 4G052 only S86.90 
Full ayment o, OSO0 dept B I. 
C a D stipments F.O.e.. .YC 

electronics company 
120 Liberty St., N. Y. 6, N. Y. 

94 

Address 
City Zcne State 

BARGAIN TV 
FAWN? 

SERVICEMEN! 
Write for SENSATIONAL CATALOG 

HENSHAW RADIO SUPPLY 
3619 TROCS- KANSAS CITY, MO. 

r 

TAPE RECORDERS 
WHOLESALE PRICES 

III -FI l'11AIIa11\ E\TS 
NATIONAL BRANDS 

WRITE FOR FREE CATALOGUE 

CARSTON 
L 

215 -RD E. 88 ST. 
NEW YORK 28. N. Y. 

are diamond or sapphire, with some 
sapphires synthetic. 

60 -WATT AMPLIFIER 
MusiCraft, 48 E. Oak Street, Chi- 

cago 11, 111. is currently offering a 
basic power amplifier, the Model M -60, 
rated at 60 watts. 

Frequency response of the new unit 
is ± .5 db from 20 to 20.000 cps and 

± 1 db from 7 to 70,000 cps. The am- 
plifier will handle 120 watt peaks. IM 
distortion is less than 1% at 63 watts 
measured with 60 and 7000 cps 4:1. 
Hum and noise level is 85 db below 
60 watts output. There is a choice of 
damping factors of 15 or 30, selectable 
by means of a switch. 

The unit comes completely assem- 
bled and tested. It is housed in a 
chrome plated chassis measuring 9" x 
14" x 8 ". 

The output transformer is fully 
potted and varnish impregnated for 
moisture protection. Grain oriented 
laminations are used. 

A data sheet on this special ampli- 
fier will be forwarded on request. 

STEREOPHONIC RECORDER 
The Audio Electronics Division of 

Superscope, Inc., 780 Gower Street, 
Hollywood 38, Calif. is now offering a 
new stereo and monaural tape unit 
which records and plays back in both 
modes. 

Known as the "Sterecorder," the 
new unit is housed in two carrying 

cases. Available with the recording 
and playback unit are two separately 
enclosed James B. Lansing "Signa- 
ture" twelve -inch speakers and two 
high -impedance dynamic microphones. 

Although designed for professional 
use, the unit is simple to operate and 
practical for home or office applica- 
tions. It features a hysteresis synchro- 
nous motor, two vu meters, cueing 
and editing facilities, and two self- 
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DYNAKIT 
Preamplifier 

An Outstanding Companion 
Kif to the World Famous 

Dynakit Amplifiers 

This handsome new control unit gives 
crystal clear, noise -free reproduction 
from any modern program source. Its 
unique all feedback design by David 
Haller sets a new standard of pre- 
amplifier performance. The design of 
the Dynakit preamplifier is a synthesis 
of outstanding features which produce 
smoother, more natural sound. Com- 
pare these features with any other units 
regardless of price. 

* Unequalled performance 
Actually less than .1% distortion under 
all normal operating conditions. Response 

.5 db 6 cps to over 60 kc. Distortion 
And response unaffected by settings of vol- 
ume control. Superlative square wave per- 
formance, and complete damping on any 
pulse or transient test. 

* Easiest assembly 
All critical parts supplied factory- mounted 
on XXXP printed circuit board. Eyeleted 
construction prevents damage to printed 
wiring. This type of construction cuts 
wiring time by 50% and eliminates errors 
of assembly. Onen simplified layout offers 
complete accessibility to all parts. 

* Lowest noise 
Integral dc heater supply plus low noise 
components and circuitry bring noise to 
leas than 3 microvolt equivalent noise in- 
put on RIAA ohono position. This is 
better than 70 db below level of 10 milli- 
volt magnetic cartridge. 

* Finest parts 
I . ,mponents in equalization circuits to 
insure accurate compensation of recording 
characteristics. Long life electrolytic capac- 
itors and other premium grade compo- 
nents for long trouble -free service. 

* High Flexibility 
Six 

a 

puts with option of extra phono, 
tape head, or mike input. Four ac outlets. 
Controls include tape AB monitor switch, 
loudness with disabling switch, full range 
feedback tone controls. Takes power from 
Dynakit, Heathkit, or any amplifier with 
octal power socket. 

* Outstanding appearance 
Choice of bone white or charcoal brown 
decorator colors to blend with any decor. 
Finished in indestructible vinyl coating 
with solid bran escutcheon. 

* Best Buy 
Available from your Hi -Fi dealer at only 
$34.95 net (slightly higher in the West), 
and yet the quality of performance and 
parts is unexcelled at any price. 

Descriptive brochure available on request 

Pat. Pending 

DYNA COMPANY 
617 N. 41st Sf., Philadelphia, Pa. 
Export D,vi,ion: 25 Warr, n St. New York 7, N. Y. 
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contained independent channels of pre - 
amplification and power amplification 
to insure precision recording and re- 
production. 

COLLARO CHANGERS FOR 1958 
The Rockbar Corporation, 650 Hal- 

stead Ave., Mamaroneck, N. Y., U. S. 
sales representative for Collaro, Ltd., 
has announced three new record 
changers for 1958, two of which in- 
corporate a new transcription -type 
tone arm. 

The tone arm feature is included in 
the Model TC -540 ( "Continental") and 
Model TC -340 ( "Conquest "). The third 
model, RC-440 ( "Coronation ") uses a 
standard plug -in arm and universal 
head shell which will accept all stand- 
ard hi -fi cartridges. 

The transcription -type tone arm is a 
one -piece, spring- damped, counter -bal- 
anced unit which will accept any 
standard high -fidelity cartridge. It is 
completely free from audio spectrum 
resonances. 

All of the units incorporate four 
speeds and have four -pole shaded -pole 

induction motors. All have manual 
switches and feature automatic shut- 
off after the last record is played. 

LIGHTWEIGHT RECORDER 
Telectrosonic Corporation, 35 -16 

37th St., Long Island City, N. Y. is 
now offering a new two -speed tape 
recorder with simple push- button 
speed change control that is easy to 
operate and compact and light enough 
for wide -range portability, 

The Model 1960 measures 73/4" x 11" 
x 11%" and weighs less than 15 
pounds. It is housed in a two -tone, 
luggage -type carrying case. At the 
3.75 ips speed it will provide up to two 
hours of recording time. The 7.5 ips 
speed is designed for applications 

where greater fidelity is required. A 
single control for record and play 
makes the unit simple to operate. The 

DYNAKIT 
Amplifier Kits 
A proven circuit of finest sound 
quality in a new deluxe 60 watt 
model and standard 50 watt 
model 

Mark III 60 watts $7995,' 
4, 8, 16 ohm outputs 

The new Mark III includes all 
the sensational attributes of the 
popular Mark II plus these out- 
standing deluxe features 
* 60 watts at less than 1% distortion. 

Instantaneous peak power of 140 
watts. IM less than .05 at average 
listening levels. 

* Choke filtering and low noise cir- 
cuitry reduce hum and noise to 96 db 
below 60 watts. 

* New rugged KT -88 tubes and other 
heavy duty parts used conservatively. 

Mark II so watts $6975-' 
8, 16 ohm outputs per 

The Mark II is the best buy in high 
power high fidelity kits 
* Ease of assembly due to uniquely 

simple circuitry and printed circuit 
construction with factory- mounted 
parts. 

* }Escheat stability using patented sta- 
bilizing networks with minimum num- 
ber of phase shifting stages. Suitable 
for all loudspeaker systems including 
electrostatic. 

* Dyna Biaset (patent pending) for 
simplified adjustment and complete 
freedom from effects of unbalanced 
components. No balancing adjust- 
ments required to meet published 
specifications. 

* Dynaco Super -Fidelity output trans- 
former with patented para- coupled 
windings. This is the finest available 
transformer of its type for the most 
critical audio uses. 

Available from leading Hi -Fi dealers 
everywhere. Descriptive brochure avail- 
able on request. 

Slightly higher in West 

DYNA COMPANY 
617 N. 41st Street Philadelphia, Pa. 
Export D,vision: 25 Warren St., New York 7, N. Y. 
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FULL FIDELITY 

MUSIC ENJOYMENT 
TWIN -CONES IN A SINGLE 

p SPEAKER J G/ COVER THE 

AUDIBLE RANGE 

Mreco 

TWIN -CONE FRS 
*PULL RESONANCE 

SPEAKERS 

In a single speaker, Norelco has created an 
unusually efficient sound radiator. These 
twin cone speakers incorporate a small cone 
for reproducing high frequencies and a large 
cone for lower frequencies. Both cones op- 
erate in conjunction from a single voice 
coil - producing balanced sensitivity and 
uniform sound for all ranges. Arrangement 
of both cones reflect and diffuse the sourd 
while moving in phase to provide even 
sound distribution. 
A deep air gap within a homogeneous 
magnetic field provides unusually large 
movement of the voice coil resulting in 
distortion -free reproduction over the entire 
frequency range. Impedance does not dimin- 
ish with higher frequencies and volume ïs 
practically constant throughout the whole 
audible range. 

Send today for your catalog on Norelco 
"FRS Twin -Cone Speakers. It contains spec- 
ification data, sound distribution curves, 
frequency characteristics on these speakers 
as well as the new Norelco Speaker En- 
closures. 

96 

Send to Dept. Gl 1 for more details 

NORTH AMERICAN PHILIPS CO., INC. 

High Fidelity Products Division 
230 Duffy Ave. Hicksville, L. I., N. Y. 

"on -off" knob serves as the volume 
control and for setting the proper re- 
cording level. 

The recorder comes complete with 
a microphone, 1 -hour reel of tape, and 
take -up reel. A patch cord for direct 
recording is available as an accessory. 

POWER TETRODE TRANSISTOR 
Minneapolis - Honeywell Regulator 

Company's Semiconductor Products 

Division has unveiled a new power 
tetrode transistor which has been 
especially designed for applications in 
the audio field. 

According to the company, the use 
of this new component in high -fidelity 
amplifiers will reduce the amount of 
circuitry required and lessen the 
chance of thermal runaway because of 
the inherent stability of the device. 
This new tetrode is designed to oper- 
ate on a 28 -volt system and can carry 
up to 10 amperes. 

Limited quantities are currently 
available. Inquiries regarding deliv- 
eries and for information on specifica- 
tions should be addressed to R. O. An- 
derson, transistor sales manager, in 
care of the division at 2753 Fourth 
Ave., S., Minneapolis 8, Minn. 

"DYNAKIT" PREAMPLIFIER 
Dyna Company, 617 North 41st St., 

Philadelphia 4, Pa. has incorporated 
several novel features in its new "Dy- 
nakit" preamplifier which has just 
been put on the market. 

The unit which measures only 6" x 
12" x 2%" includes a printed circuit 
board on which all components are 
premounted at the factory and dip - 
soldered, a built -in voltage -doubler 

rectifier to supply d.c. for the filament 
circuits, a unitized switch assembly 
which contains 1% components for ac- 
curate record compensation, and simi- 
lar unique features. 

Utilizing a new type of all- feedback 
tone control with a true flat center 
setting plus wide control range of ± 
20 db at 30 cps and ± 15 db at 15 kc., 
the tone control network in flat posi- 

tion offers no distortion on square 
waves over the range from 20 to 
20,000 cps. Frequency response is ± .5 
db, 60 to 60,000 cps, at any setting of 
the volume control. 

Six inputs are furnished with one 
being an option of extra phono, tape 
head, or microphone. An A -B monitor 
switch will be of special interest to 
tape recordists. 

The kit is offered in a choice of two 
colors. A solid brass escutcheon is 
furnished and an optional escutcheon 
can be obtained to simplify cabinet 
mounting of the unit. A complete bro- 
chure with performance and design 'in- 
formation is available on request. 

TAPE REPEATER 
Soundcraft Inc., 3456 E. Jefferson 

Ave., Detroit 7, Mich. is now offering 
its new "Soundpac" tape repeater 
which utilizes the "Fidelipac" con- 
tinuous -loop tape cartridge. 

The new unit is designed to permit 
the user to record directly into the 
fully -enclosed endless -play tape cart- 
ridge. It is intended for p.a. merchan- 
dising, point -of -sale promotions, back- 
ground music applications, educational 

work, and home use. Tape cartridges 
may be as short as a few seconds and 
as long as two hours. Blank and vari- 
ous pre- recorded tapes are now avail- 
able. 

Three models of the new "Sound - 
pac" are available. For full details 
write the manufacturer direct. 

UNFINISHED HI -FI CABINETS 
To meet the needs of audiophiles 

who want distinctive enclosures for 
their equipment yet prefer to finish 
them in custom colors, Salmanson cE 

Co., Inc., 1107 Broadway, New York 
10, N. Y. has introduced three func- 
tional hi -fi cabinets for the do-it -your- 
self crowd. 

Designed to house a record player, 
audio gear, and as many as 200 LP 
records in a sliding door cabinet, the 
units are of kiln -dried ponderosa pine. 
Panels are supplied to contain the 
record player and front -end audio 
components if desired. Optionally, the 
record storage compartment may be 
used to house a speaker system. 

The units are shipped assembled, 
sanded smooth, ready for painting, 
staining, or varnishing. The three 
models now in the line include an 
"economy" version (No. 3001) which 
measures 16" x 35" x 243/4 "; the 
"lift -top" model (No. 3002) which 
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measures 16" x 35" x 2434" (both 
models have optional 5',á" legs); and 
the "deluxe" unit which sits on a solid 
base and measures 16" x 35" x 30 ". It 
is catalogued as the No. 3003. 

A data sheet giving full specs on all 
models is available on request. 

PHONO JACKS AND PLUGS 
Switchcraft, Inc., 1328 N. Halsted 

St., Chicago 22, Ill. is now offering a 
new line of phono plugs and extension 

i 

jacks (with shielded handle) molded 
to cable. The plugs are available in 
both straight and right -angle types. 

The new line will be available in 
standard cable assemblies of the type 
used in high- fidelity and audio equip- 
ment for interconnecting amplifiers, 
microphones, etc. 

Full details on prices, specifications, 
and delivery are available from the 
manufacturer. 

SYSTEMS FOR ELECTROSTATICS 
KLH Research and Development 

Corporation, 30 Cross St., Cambridge 
39, Mass. is now in production on three 
new loudspeaker systems covering the 
low and mid -frequency range and de- 
signed for use with the Janszen elec- 
trostatic tweeter. 

Designated as Models One, Two, and 
Three, the new units feature low -fre- 
quency distortion through use of the 
acoustic suspension principle and an 
unusual degree of freedom from mid- 
range irregularities through use of 
specially designed and manufactured 
speaker cones. 

NEW AMPEX STEREO UNITS 
Ampex Audio Inc., 1020 Kifer Road, 

Sunnyvale, Calif. will have a full line 
of stereo units for the home on the 

market this fall, including consoles, 
portables, and table models. 

November, 1957 

s 

clear, 
natural 
sound 
from 

EKTACOI 

F 

A multi -station in-ercommu,icoticn 

system using special high f delity techn ques 

for extreme y low distortion 

and high speaker dampinc. You get th.a clear, 

natural sound of voices. 

The printed wiring, heavy du-y a I metal 

constructior, and instrument --ype 

components make the Ektocom system outs-anding. 

Send for illustrated brochure 

B FISHER BERKELEY CORPCRATION 

qe, %r....:. 
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EARN TOP SALARIES! 

BUILD AN EXCITING 

FUTURE! READ: 

YOUR 

CAREER 

IN 

ELECTRONICS 

A NEW 

ZIFF -DAVIS 

PUBLICATION 

YOUR CAREER IN 
CTRON /CS 

J w 

This fact -filled volume prepared by 
the combined staffs of RADIO & 
TV NEWS and POPULAR ELEC- 
TRONICS is written for men who 
have a stake in the fastest -growing 
industry in the world--electronics! 
If you're eager and ready to move 
in to a more advanced, higher - 
paying electronics specialty or want 
to begin an electronics career, don't 
miss this informative 132 -page 
publieat 

IT TELLS YOU 

what job opportunities are 
available in electronics 
how to prepare for a job in 
electronics 
how to get a -job in electronics 

CONTENTS 

ELECTRONS, SLIDE RULES AND YOU - 
Careers in Electronics ... Am I Too Old to 
Learn Electronics . .. Women in Electronics 
.. What About Tech Writing ? ... Electronics 

Stands Guard 

CAREERS IN PROGRESS -I am an Atomic 
I. n;: inter ... I Ride the Satellites and Rockets 

. I Make Electronic Brains ... Thank Me 
for Safe Air Travel ... We Make Color TV 
... We're Looking for Tomorrow 

SURVEY OF THE JOB MARKET- Personnel 
requirements of the largest electronic manu- 
farturing firms -number of technicians, en- 
gineers needed, kind of background requiree, 
salaries offered, training given and oppor- 
tunities for advancement. 

COURSES, CREDITS AND DEGREES - 
Training for a Career ... Home Study .. . 

College Training ... Resident Schools 

ELECTRONICS IS A PROFITABLE HOBBY - 
Spare Time TV Servicing ... Use Your Hi -Fi 
Know -How - - . Build Gadgets for Money ... 
Kits For Sale ... Profit From P.A. Rentals 

BASIC ELECTRONICS -A brief course in the 
fundamentals of electronics. It gives the be- 
ginner a knowledge of terminology and some 
familiarity with the electronics field. 

Buy a Copy of 
YOUR CAREER IN 

ELECTRONICS 

ON SALE NOW AT ALL 
NEWSSTANDS -only 75c 

In the console versions the cabinets 
contain matched amplifier- speaker 
systems, a Fisher AM -FM tuner, a 
Garrard 4 -speed record changer, tape 
recorder -stereo reproducer, and micro- 
phone for recording off -the -air or from 
other sound sources. 

The portable and table models are 
housed in three separate cases, one 
containing the tape mechanism and 
the other two the amplifier- speaker 
systems. Both wood and luggage -type 
cases are offered in these models. 

For full details on this new line, in- 
cluding information on the styles and 
cabinet finishes, write the manufac- 
turer direct. 

TUBES FOR FM TUNERS 
The Electron Tube Division of Ra- 

dio Corporation of America, Harrison, 
N. J. has introduced two new general - 
purpose high -mu twin triodes designed 
to be used as r.f. amplifiers and com- 
bined oscillator -mixers in FM tuners. 

Designated as the 6DT8 and 12DT8, 
the triodes are identical except for 
their heater voltage and current. The 
two units of each type are effectively 
isolated from each other by an in- 
ternal shield having a separate base - 
pin terminal. This shielding arrange- 
ment enables the designer to achieve 
substantial reduction of antenna radi- 
ation thus providing stable perform- 
ance in high- frequency applications. 

The two cathodes in each type have 
separate base -pin terminals to provide 
the equipment designer with greater 
flexibility in circuit connections. 

KLIPSCH STEREO TAPES 
Klipsch and Associates, Hope, Ark. 

has announced the release of the 7000 - 
series of recorded tapes for 7.5 ips 
operation. 

This new series are stacked -head 
stereo, 1200 feet on 7" reels, recorded 
at 7.5 ips. The first three releases at 
this new speed (prior recordings were 
at 15 ips) include an organ recital by 
John Eargle featuring a variety of 
classical works played on two Aeolian - 
Skinner pipe organs (one in Kilgore 
and the other in Longview, Texas); 
popular favorites played on the four- 

manual Wurlitzer at the Palace in 
Dallas by Weldon Flanagan; and The 
Joe Holland Quartet in a series of 
modern jazz numbers. 

AUDIO CATALOGUES 
PILOT BOOKLET 

Pilot Radio Corporation, Long Is- 
land City 1, N. Y. has published a 16- 
page booklet written for the audio 
consumer. 

Entitled "High Fidelity in the Home 
-A New Approach by Pilot," the bro- 
chure contains a glossary of high - 
fidelity terms, describes the history 
and development of high -fidelity, and 
illustrates representative equipment. 

Copies are available at no charge 
from the company direct or through 
its authorized dealers. 

STEREOPHONIC SOUND 
Ampex Audio Inc., 1020 Kifer Road, 

Sunnyvale, Calif. has recently pub- 
lished a 16 -page, full color booklet 
which explains the nature of stereo- 
phonic sound and tells how it can be 
enjoyed in the home. 

An illustrated article explains. in 
easily understood language, what is 
meant by stereo sound and how the 
firm's line of home music systems en- 
ables the music lover to enjoy such 
reproduction. The various models in 
the company's stereo line are shown 
by means of color photographs. 

LAFAYETTE FLYERS 
Lafayette Radio, 165 -08 Liberty Ave., 

Jamaica 33, N. Y. is now offering 
copies of three 4 -page flyers covering 
various items of equipment of interest 
to audiophiles. 

Publication ST -70 covers a full line 
of speakers, enclosures, and complete 
systems; leaflet ST -62 pictures and 
describes various tone arms, audio 
systems for custom installation, and 
turntables. The third publication lists 
special offerings in speakers and 
changers, describes the firm's 70 -watt 
amplifier and master audio control 
center, as well as miscellaneous audio 
components. 

Write the company for any or all 
of these bulletins. -30- 

Aerial view of RCA Victor's new radio and "Victrola" plant in Cambridge. Ohio. 
This 355,000 square -foot factory is said to be the world's largest facility for 
the production of "packaged high -fidelity units." The plant employs nearly 2000 
persons and is capable of turning out 6000 instruments from its fifteen assem- 
bly lines during an eight -hour shift. The plant was dedicated September 11th. 

98 RADIO & TV NEWS 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


By BERT WHYTE 

THIS issue is produced before the new sea- 
son's Hi -Fi Shows so I can't give you any 

report on them until a later issue. So not 
having much to say, Ill get on with the 
reviews and try to catch up on the flood of 
new material. Oh, I almost forgot to warn 
you that, contrary to some opinions, LP 
record prices are not due for any further 
reductions and, in fact, there is much talk of 
a price rise, because of increased costs, etc. 
Several labels have slyly pegged some records 
as "special" merchandise and have already 
upped the tariff one dollar over the existing 
$3.98 base. Thus it might behoove you to 
latch on to some of the records you've been 
planning to buy, "sometime," before you find 
your buying power sadly diminished. Don't 
say you haven't been warned! 

(BERT 
SUITE ELIZABETHAINE 

Vienna Symphony Orchestra conducted 
by Henry Swoboda. 

DIVERTISSEMENT 
CAPRICCIO 

Winterthur Symphony Orchestra con- 
ducted by Henry Swoboda. Westminster 
XWN18520. RIAA curve. Price 83.98. 

This record was an early Westminster suc- 
cess which has now been re- mastered using 
the new RIAA equalization. The advances in 
cutting and pressing techniques have made a 

notable improvement in a record which, in it= 
original issue, was much admired for its 
clean, crisp, well -balanced sound. The delight- 
fully satirical "Divertissement" is the most 
familiar Ibert work on this disc and Swoboda 
affords it a light- handed, most engaging per- 
formance. The "Suite" and the "Capriccio" 
are not of the same level of inspiration which 
sired the "Divertissement," but are nonethe- 
less interesting examples of the Ibert style. 

HOROWITZ IN RECITAL 
Vladimir Horowitz, pianist. Victor 
LM1957. RIAA curve. Price 53.98. 

This is a rather odd collection of piano 
works ranging from a Haydn Sonata and a 
Brahms Intermezzo, to a Chopin Polonaise 
and Mazurka, the Schumann Variations on a 
Theme by Clara Wieck, a pair of Scriabin 
Sonatas and winding up with s'help me . . 

the Horowitz piano transcription of Sousa's 
"Stars and Stripes Forever!" Melange it 
might be, but shining through it all is the 
artistry of Horowitz. 

Here he gives a generous display of his 
prodigious technique and although quite awed 
by such bravura virtuosity, one is puzzled 
why this great pianist is so poorly served on 
records. His disc output is small and very cir- 
cumscribed as to repertoire. One might add 
that the recorded sound is not all that it 
might be. On this disc, Victor fails to identify 
where the recitals were recorded, and men- 
tions only that the Scriabin Sonatas were 
especially recorded for this album. This fact is 
audibly noticeable since the Scriabin works 
sound far cleaner and brighter than the other 

The opinions expressed in this column are 
those of the reviewer and do not necessarily re- 
flect the views or opinions of the editors or the 
publishers of this magazine. 

Nevattbttr, 1957 
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Custom -crafted 
motors feature 
wear -resistant 
bearings, 
electronically - 
balanced rotors. 

Motor pulley 
machined with motor 
in operation - 
insures permanently 
smooth power 
transmission. 

Special neoprene 
tire on idler wheel 
provides rumble - 
free traction 
and durability. 

Motors and drives 
checked under 
operating conditions - insuring lifelong 
unerring perform- 
ance. 

Self- lubricating 
Spiral- Grooved 
turntable shaft, 
exclusive with 
Rek- O -Kut, provides 
oil- cushioned spin 
on chrome -steel 
ball bearing. 

Cast aluminum 
turntable with 
resonant -inhibiting 
properties ... 
machined to 
aircraft tolerances. 

Prices from $59.95 

Write for 
Catalog and 
EPEE STROBE DISC 

fi I_ e ET, c e 

axu 
REK -O -KUT HIGH -FIDELITY TURNTABLES -TURNTABLE ARMS 

Dept. 1:3 38 -19 108th ST.. CORONA 68, H Y. 
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