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Model 630 -M 
VOLT -OHM- MICROAMMETER 

Triplett Model 630 -M features the input imped- 
ance of a VTVM with the convenience of a V -O -M. 
The 630 -M's sensitivity is derived from the singular 
achievement of its basic 0 -1 D.C. microampere 
movement. The 630 -M incorporates no amplifiers, 
no warm -up, and no power requirements. Model 
630 -M is a true V -O -M whose engineering excell- 
ence is based on 60 years of instrument manufac- 
turing, and contains the top quality associated 
only with Triplett. 

CAUTION y ltiflllm 

1,000,000 ohms per volt D.C. for greater 
accuracy on high resistance circuits. 
20,000 ohms per volt A.C. 2 1 ua Suspension Meter Movement. No 

pivots, bearings, or rolling friction. Ex- 

tremely rugged. Greater sensitivity and 
repeatability. 
61 ranges, usable with frequencies 
through 100KC. Temperature compen- 
sated. 11a°ó D.C. accuracy, 3% A.C. in 
horizontal position. 

3 

TRIPLETT ELECTRICAL INSTRUMENT COMPANY, BLUFFTON, OHIO 

g 

MANUFACTURERS OF PANEL AND PORTABLE INSTRUMENTS; ELECTRICAL AND ELECTRONIC TEST EQUIPMENT 
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POLICE RA D 
ORIGINATED BY RADIO SHACK! NOW AVAILABLE: HIGH BAND OR LOW BAND! 

tune in crisis itlk the original. 
official Realistic Yt1TRl)L1L1N I - now 

available in both high and lorr Innil models 
--just 24.95 each. Each radio features 

IIF phis the regular Ilroadca,t band for 111'11s 

and sports . . . continuous nu-drift tuning . . . batteries and NC, 

adapter. I'111%1Il 1)erfortnantv. I.111111-, alrtady in u,c- 

Originated and sold onk IkN Radio Shack. I' V11:1 11,N1 kN" i:, the nt.t 
compact and reliable :solid III'/N1NN radio in the Iorld. 

Otrrnrlilv tli..ctfunl.. octriltr!)Ic. Order toda It\ 11111.11. phone or in 
person. Immediate deli . 

POLICI 
Gvil Defense 

and Emergency 

FIRE 
Mobie Telephone 

and Industrial 

TAXIS 
Railroads 

aid Trucks 

PLANES 
Size 6x31/', . Net wt. 1 Ib. Ship wt. 3 lbs. 

Built -in AM and VHF antennas. 

HIGH BAND 
VHF: 147.174 MC 

AM: 535-1605 KC 

2495 
Order : :12 -627 

LOW BAND 
VHF: 30 -50 MC 

AM: 535-1605 KC 

2495 
Order :12-628 

JETSTREAM 

AIR BAND 
VHF: 108-135 MC 

AM: 535-1605 KC 

2195 
Order :12 -626 

117V AC 

ADAPTOR 
Eliminates (and 
recharges) batter- 
ies for these 
radios. 

495 
Order :12-702 

FREE 1968 
RADIO SHACK CATALOG 

Check coupon below. 

ARIZONA 
ARKANSAS 

CALIFORNIA 

ORDER 

I, Dcw , 

Pasadena. Prmona, Reseda, 
Sacramento, San Bruno, 
San Diego, San Franris-o. 
Santa Ana, Santa Monica, 
Torrance. West Covina 

COLORADO -- Denver 

CONNECTICUT - Hamden. 
Manchester. New Britain, No 
Haven, New London. Oronte, 
Stamford, West Hertford 

FLORIDA - Jacksonville. 
Orlando 

GEORGIA - Atlanta 
ILLINOIS- Be':vi!'.,, Chicago. 

Harvey 

NOW FROM THE RADIO SHACK" STORE NEAREST YOU! 
KANSAS -'s'Ji 
LOUISIANA - Gretna. N :a 

Orleans 
MAINE - Portland 
MARYLAND --L -r s!c, toil. 

MASSACHUSETTS P 

Braintree. Br l' 

Springfield. Wo tlia-r W. st 

Springfield. Worre-.ter, 

MICHIGAN - DrI,,-il 
MINNESOTA - Mi- 

St. Paul 
MISSOURI - - Kansas City. 

St. Joseph, St. Louis 

NEBRASKA - Omaha 
NEW HAMPSHIRE- - 

Manchester 
NEW JERSEY -- Pennsauten 
NEW MEXICO -- Albuquerque 
NEW YORK - - Albany, 

E Circle 7 on reader's service card 

York, Schenecta : 

NORTH CAROLINA 
OHIO une Y 

SHACK 11 West 1515 O. University Dr., Ft. Worth, Tex. 76107 vers 
.rnn 

OKLAHOMA -(i 
Tulsa 

OREGON Pcrt!a 
PENNSYLVANIA (Or. 

I ,r J't '- s. Pittsburr1 
RHODE ISLAND - Pro. 

Fast Providence 
TENNESSEE - - Memphis, 

Nashville 
TEXAS -- Abilene, Arlington, 

Austin, Brownsville, Corpus I 
Christi, Dallas, El Paso, Fort 
Worth, Houston, Lubbocl, 
Midland, San Antonio, 
Sherman. Waco 

UTAH - Salt Laie City 
CITY VIRGINIA - Arlington, Virgins 

Beach 
WASHINGTON - Seattle 

Circle 8 on reader's service rani 

r- 
I RADIO I East 730 Commonwealth Ave. Boston, Mass. 02215 

ri "Patrolman" High Band /AM Radio 524.95e 

"Patrolman" Low Band /AM Radio $24.9S' 
"Jetstream" Air Band /AM Raaio $21.9595' ' 
Plug -in AC Adapter for Radios S 4. 

FREE 1968 R.+dio Shack Catalog. Dept. SY 

'AdJ 50: per item for postage sol handling. 
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NAME 

STREET 

STATE 7IP 

J 
1 
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EDITORIAL 

FCC, CB and the Public 

Recently, the Federal Communications Commis- 
sion proposed basic changes in the Citizens 

band. It appears to me that these proposals (which 
were reported in our News Briefs column in the 
June and July 1967 issues) make sense. They seem 
a continuation of the Commission's efforts to clean 
up the CB mess. 

Unfortunately, the FCC apparently doesn't 
have the resources to police CB effectively. Anyone 
who listens to the 27 -MHz channels for even a 

short time can hear the attitude of many CB li- 
censees; there is little fear of being caught violating 
FCC rules, so there are many violations. 

Until a few years ago, it was difficult for the 
Commission to keep broadcast stations within the 
rules. Why? All the FCC could do to a radio or 
TV station was revoke its license. It was like hav- 
ing only one penalty for speeding -a life sentence. 
How often would such a penalty be used? 

Congress recently gave the FCC a system of 
fines which could be levied against broadcasters. 
For a minor technical violation. the penalty might 
be $50. For a prolonged and serious breach. it 
might be $5,000. What's important is that the Com- 
mission was given the tools with which to work. 

Now the time has come for Congress to give 

the FCC the money to hire more personnel. If the 
rules are to be enforced, this can be done only by 
additional inspectors, monitors, and field engineers. 
With the present FCC budget, rule enforcement is 
spotty and CB licensees know it. They know the 
Commission must police all radio services -from 
broadcasting to taxicab radio, from satellites to 
sh ip-t o-shore. 

Ideally, we arc all good citizens who obey the 
law -and the FCC rules. Realistically, there are 
always those few inconsiderate individuals who 
blindly or deliberately violate the law -and FCC 
rules. The more they are allowed to get away with it, 
the more tempted we all are to cheat just a little. 
Eventually the whole thing gets out of hand, and 
you have a mess -like CB today. Laxity in rule 
enforcement doesn't do anyone any good. 

When Congress enacted the Communications 
Act and created the FCC, public service was the 
keynote. To allow the greatest public service on 
the Citizens band, the FCC must be able to en- 
force the rules adequately. The FCC needs more 
people; it needs more money to hire those people. 
Only Congress can appropriate that money. I think 
it should. 

-Thomas R. Haskell 

r 
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NEWS BRIEFS 
MONO DISC TO FADE 

For several years -since the in- 
troduction of the stereo LP -most 
music has been available in both mono 
and stereo recordings. A nuisance to 
manufacturers, the dual- release prac- 
tice may be on the verge of extinction. 

EMI, the giant British -based pro- 
ducer of electronics and records, an- 
nounced this summer that they were 
discontinuing the production of mono 
classical LP's (in favor of stereo only). 
Three American firms -Columbia, 
Mercury and RCA -are in the proc- 
ess of eliminating the price differential 
between stereo and mono versions of 
their recordings. 

If and when mono records are 
eliminated, it would seem wise to pro- 
duce all phonographs with stereo car- 
tridges. Thus stereo discs could be 
played by everyone, even though in 
some cases both channels might be 
paralleled through a single amplifier. 

NONINDUCTIVE TUNING 

Integrated circuits have made 
possible microminiaturization of elec- 
tronics circuits. But LC tuning net- 
works are still physically bulky. One 
new method of achieving resonance 
was discovered recently by Westing- 
house Molecular Electronics Div. It's 
a tiny transistor that can be voltage - 
tuned to resonance. 

The solid -state device is made 
with a cantilever gate electrode over 
an MOS transistor. The lever is fine - 
tuned by a polarizing voltage. Input 
signals must be of the proper ,fre- 
quency to get through the device, which 
is essentially a tiny bandpass filter. It is 
currently being made in the 3- to 100 - 
kHz range. 

LASERS AND MEDICINE 

A blind person may soon be able 
to use the purest kind of light to help 
him find his way. Scientists at RCA 
Laboratories in Princeton, N.J., have 
constructed a cane with two semicon- 
ductor lasers which locate obstacles in 
the user's path. The laser beams are re- 
flected from points ahead of the sight- 
less person, as shown in the photo. 
Upon bounceback, the beams activate 
photoelectric cells which trigger into 
vibration two pins in the cane handle. 

4 

An intervening object interrupts the 
laser beams, stopping the vibrations. 
The blind person can literally "feel" 
his way. 

Cane developer William J. Han- 
nan says that the infrared injection 
laser beams are produced by gallium 
arsenide diodes. Each diode is pulsed 
20 times a second, 80 nsec at a time. 
The cane is still developmental and has 
limited usefulness at present. 

Meanwhile, a number of authori- 
ties are calling for stricter safety 
around lasers. It has been known for 
some time that even split- second ex- 
posure to a laser beam can cause blind- 
ing and permanent burns of the retina. 
Recent laboratory experiments have 
proved that lasers can produce fatal 

hemorrhages in the brains of mice. 
Currently several states, the Defense 
Department and the US Public Health 
Service are investigating hazards that 
may threaten workers using lasers. 

TV DEVELOPMENTS 

During May and June new devel- 
opments in TV popped up all over the 
place. 
Solid -state color: Modular semicon- 
ductor color receiver is now on the 
market. The set -produced by Moto- 
rola -has a 23 -inch (viewable diagonal) 
CRT, IC's, and only two vaccum tubes 
-the kinescope and the HV rectifier. 
Circuit consists of 10 plug -in modules, 
each carrying one -year warranty. Out 
of warranty, modules will be re- 
placeable for $15 each. Meanwhile 
Sony Corp. has demonstrated a pro- 
totype model of a personal color re- 
ceiver with a 7 -inch (viewable diagonal) 
screen. CRT is a three -gun Chroma- 
tron and is the only vacuum tube in the 
chassis. The 18 -lb set is expected on 
the market in 1968. (Speaking of the 
Chromatron, a single -gun version has 
been successfully adapted by engineers 
in France for use with that country's 
SECAM color -TV system.) 
The $50 TV: Will we have a video ver- 
sion of the standard ac -dc table radio? 
Maybe -now that General Electric 
has developed a receiving tube kit and 
basic circuit for a 12 -inch (viewable 
diagonal) receiver. Kit consists of 4 
Compactrons and 1 miniature tube 
which perform all functions except 

RADIO -ELECTRONICS 
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A SUBSIDIARY OF BELL, HOWELL 

so many 

DeVry- trained 

Men Step Into 

Electronics Jobs 

the Day after 
Graduation! 

EVERY GRADUATE CAN ALSO RECEIVE EMPLOYMENT HELP 

THROUGH HIS ENTIRE CAREER, AT NO ADDED COST 

DeVry's greatest claim to fame is the 
progress of its graduates. Our aim is to 
prepare a man so thoroughly that we 
can recommend him to employers . . . 

ready to step into a job the day after 
graduation. If we expect to continue to 
help employers, our graduates have to 
be good! That is why we provide top 
quality instruction -followed by career - 
long employment service at no added 
cost. 

For FREE Information 
Lack of technical experience is no bar- 
rier to the man who wants to prepare 
for a career in ELECTRONICS. Send cou- 
pon for two FREE booklets and find 
out why. 

Accredited Member of National Home Study Council 

Elec 
SPACE TRAVEL 

DeVry's educational programs are de- 

signed to prepare men 17 -45 in their 
spare time at home or in any of our three 
well- equipped, modern resident schools 
in Chicago, Phoenix or Canada. Why 
not fill in and mail coupon for free facts 
today? 

Approved for Veterans. 

DEVRY IIISTITUTE OF TECH(IOLOG 
4141 BELMONT AVENUE, CHICAGO, ILLINOIS 60641 

DeVRY INSTITUTE of TECHNOLOGY 
4141 Belmont Avenue, Chicago, 111. 60641, Dept. RE -8 -X 

Please give me your two tree booklets, "Pockets Guide to Real Earnings," 
and Electronics in Space Travel "; also include details on how to prepare 
for a career in Electronics. I am interested in the following opportunity 
fields (check one or more): 

Space & Missile Electronics Communications 
Television and Radio Computers 
Microwaves Broadcasting 
Radar Industrial Electronics 
Automation Electronics Electronic Control 

Name 

Address 

State or 
City Province 

Age 

Apt. 

Zone or 
Zip Code 

Check here if you are under 16 years of age. 

HOME STUDY AND RESIDENT SCHOOL PROGRAMS 
2106 AVAILABLE IN CANADA. SEND FOR DETAILS. 

Circle 9 on reader's service card 
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NEWS BRIEFS continued 

those of the tuner. Circuitry has been 
reduced to the bare minimum, using 
single -tube oscillators and a high -gain, 
single video i.f. amplifier. 
One gun, two colors: A new CRT is 
made with two phosphor layers on the 
screen, separated by a barrier layer. 
By switching the final anode voltage, 
the beam can excite either phosphor, 
displaying either or both of two colors. 
Sylvania engineers devised the new 
tube for commercial, industrial and 
military applications -anywhere si- 
multaneous display of two different 
data is desired. 
Small- screen US color: It's not in re- 
ceivers yet, but RCA has begun pro- 
duction of a new rectangular, rare - 
earth phosphor picture tube measur- 
ing 14 inches (viewable diagonal). 
Such a medium -sized CRT makes pos- 
sible easily portable color receivers. 
Tiny black- and -white: By using a f- 
inch CRT and an integrated circuit, 
Sony has developed a prototype 2 -lb 
personal TV. Set is not yet available. 
One -man TV station: The man in the 
photo is taking a video picture, trans- 
mitting it to a nearby mobile truck via 
the transmitter on his back, and re- 
ceiving instructions through another rf 

channel. He can leave the camera and 
it may be operated by rf remote con- 
trol from the truck. Portable camera/ 
transmitter (which weighs 54 lbs) was 
produced by CBS Laboratories. 
X -ray TV callbacks: The high -voltage 
supply in a television receiver can pro- 
duce X -rays; unless certain precautions 
are taken by the manufacturer, such 
X -rays may cause harm to viewers. 
These precautions are designed into 
the chassis in almost every case. In 
May, however, G -E's quality control 
section found that some of their large - 
screen receivers were emitting soft 
X -rays slightly above the acceptable 
limit. The company then began a call- 
back program (at their expense) to re- 

place the HV regulator and readjust 
the power supply. G -E emphasized 
that radiation level, while above the 
acceptable limit, was not high enough 
to harm viewers. Furthermore, the 
rays were emitted towards the floor, 
not towards the viewers. Receivers 
were also checked by Consumers Un- 
ion (the independent research and 
testing organization which publishes 
Consumer Reports). Their findings 
confirmed G -E's, that radiation was 
not at a harmful level. 
$500 home color recorder: It may be 
feasible within a couple of years, and 
is made possible by the development 
of a different type of tape transport. 
Newell Associates has worked out a 
different system of tape handling 
which removes tension and makes high 
speed possible without danger of 
breakage. This means fixed heads, 
high tape speeds, video bandwidth, and 
ultimately a less complicated machine. 
Microwave /video pictures for pilots: 
No, they don't watch old movies while 
flying the airliner. System -called Mi- 
crovision -uses microwaves to scan a 
runway and deliver a picture to a TV 
screen in the cockpit. Thus pilots can 
land even in thick fogs. New all- weath- 
er landing system was developed by 
Bendix and is now undergoing flight 
tests. 
Image enhancer: Space -relayed TV 
pictures are often fuzzy, so CBS Labo- 
ratories devised a way to sharpen 
images. Ultrasonic delay lines in the 
equipment retain video information 
long enough for each point to be com- 
pared with surrounding points. Con- 
trast is then emphasized and noise in- 
formation eliminated. Using this tech- 
nique, networks and stations can now 
clean up noisy pictures. 
Multiplex TV with printed copy: An 
experimental system is currently under 
test by RCA which would transmit 
fixed -image information during the 
vertical blanking period. As in the fac- 
simile method, RCA's system would 
scan print or pictorial matter at the 
transmitting station. At the home re- 
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This 

Revolving 

Tool Caddy 

When you buy 

RCA SK- Series 

Transistors and Rectifiers 
The Industry's Leading 
Replacement Line 

Here's just the tool caddy you've always needed to keep handy 
around the shop or home work benches. It's Rubbermaid's port- 
able caddy that keeps tools and small parts organized and 
always at hand. Made of high- impact styrene and designed to 
revolve on eight ball bearings as a "lazy susan," the caddy is 
yours free -with the purchase of RCA SK- Series replacement 
devices from your participating RCA Distributor. 
Drop by your RCA Distributor today. He has all details. Act 
now. Pick up your supply of the RCA SK- Series replacements 
and take home this brand new tool caddy as well- free -from 
your participating RCA Distributor. 

AVAILABLE THROUGH YOUR PARTICIPATING RCA DISTRIBUTOR 

RCA Electronic Components and Devices, Harrison, N.J. 07029 

e 
The Most Trusted Name in Electronics 

Tools and Parts not included with caddy 

R TRANSISTOR 

't4t9 

-.41°4111161111111 

RCA's carton -packed 
SK- Series "Top -of- the -Line" replacements 

include 19 transistors, 2 rectifiers and 2 integrated 
circuits that can replace more than 9,000 solid -state 
devices. Cross -referenced in the RCA Solid -State 
Replacement Guide against both domestic and for- 
eign types, these 23 top performing RCA types can 
help solve most solid -state replacement problems 
for experimenters, hobbyists, hams and techni- 
cians. Check your RCA Distributor for the SK- 
Series Replacement line and the replacement guide. 
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NRI GIVES YOU THE 
RIGHT BALANCE... 

e St 

...for fast, fascinating 
training at home in TV- RADIO, 

COMMUNICATIONS, ELECTRONICS 
8 RADIO -ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


 

at 

arrit 

Experience is still your best teacher 
Here's how you get it with NRI 

job- simulated training 
Ask any teacher, job counselor, engineer, technician 
or prospective employer about the need for practical 
application of theory in Electronics. He'll tell you Elec- 
tronics is as much a "hands on" profession as dentis- 
try or chemistry. That's the way you learn at home with 
NRI. You put to work the theory you read in "bite- size" 
texts, using designed- for -learning lab equipment you 
build with professional components. You introduce 
defects into circuits, do experiments, until the "why" 
of circuitry and equipment operation comes clear 
through demonstration. You gain experience with 
transistors and solid -state designs as well as conven- 
tional tube circuits. 
NRI lab equipment is designed and engineered from 
chassis up for education through practical experience - not for entertainment. The fact that the end results 
of your projects are usable, quality products is a per- 
sonal bonus for you. Everything about NRI training has 
but one ultimate goal - to make you employable in 
your chosen field of Electronics by preparing you to 
prove your practical understanding of actual equip- 
ment; by giving you the equivalent of months, even 
years, of on- the -job training. There is no end of oppor- 

Over 50 Years of Leadership 

tunity for the trained man in Electronics. You can earn 
extra money in your spare time, have your own full - 
time business, or qualify quickly for career positions 
in business, industry, government. Discover for your- 
self the ease and excitement of NRI training. Mail the 
postage -free card today for the new NRI Color Catalog. 
No obligation. No salesman will call. NATIONAL RADIO 
INSTITUTE, Electronics Div., Washington, D. C. 20016. 

NRI has trained thousands 
L. V. Lynch, Louis- 
ville, Ky., was a 
factory worker with 

A: American Tobacco 
Co., now he's an Elec- 
tronics Technician 
with the same firm. 

He says, "I don't see how the NRI 
way of teaching could be im- 
proved." 

Ronald L. Ritter of 
Eatontown, N.J., re- 
ceived a promotion 
before even finishing 
the NRI Communica- 
tions course, after 
scoring one of the 

highest grades in Army proficiency 
tests. He works with the U. S. Army 
Electronics Lab, Ft. Monmouth, N.J. 
"Through NRI, I know I can handle 
a job of responsibility." 

G. L. Roberts, Cham- 
paign, Ill., is Senior 
Technician at the U. 
of Illinois Coordi 
nated Science Labo- 
ratory. In two years 
he received five pay 

raises. Says Roberts, "I attribute 
my present position to NRI train- 
ing." 

Don House, Lubbock, 
Tex., went into his 
own Servicing busi- 
ness six months after 
completing NRI train- 
ing. This former 
clothes salesman just 

bought a new house and reports, 
"I look forward to making twice as 
much money as I would have in my 
former work." 

APPROVED UNDER NEW GI BILL. If you served since January 31, 
1955, or are in service, check GI line on postage -free card. 
Accredited by the Accrediting Commission of the National Home Study Council 

in Electronics Training 

YOU GET MORE FOR YOUR MONEY FROM NRI 

Everything you see here is included in one typical NRI 
home study course. Other courses are equally com- 
plete. Your training starts with the NRI Achievement 
Kit, sent the day you enroll. It contains the first of 
your "bite- size" texts which are programmed with 
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designed -for -learning professional lab equipment. 
Step -by -step, you learn with your hands as well as your 
head. You discover the "why" of circuitry as you ac- 
quire the professional's most valuable tool - practical 

'experience in Electronics. 
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NEWS BRIEFS continued 
diver, an adapter would produce a 
printed copy (see photo) utilizing an 
electrostatic printing process currently 
used by office copying machines. RCA 
has applied to the FCC for permission 
to conduct an on- the -air test in New 
York City. 

GERNSBACK SCHOLARSHIP 

AWARDED 

The 1967 -68 Hugo Gernsback 
Scholarship awarded annually to a 
New York University student was won 

this year by William Conis. The $1,000 
grant is presented to a student chosen 
by NYU's College of Engineering 
faculty. 

Conis is a Manhattan native who 
says he ". . . spoke only Greek till the 
age of six since no one at home could 
speak English." He completed high 
school in three years and was named 
valedictorian of his senior class. At 
NYU he chose to major in electrical 
engineering and was tapped for Eta 
Kappa Nu (the electrical engineering 
honor society). Currently vice president 

Powerful. rugged, sleek 
Northrop F5.A "Freedom 
Fighter" is helping to 
keep the peace for t. 
the U. S. and 14 
allied nations. 

Powerful. 
Rugged. 
Sleek. 
Lightweight. 
Goes anywhere. 

New CB -21 "RE4CTER II " 

eight- channel solid state CB transceiver 

only $13995 
Tallyho! Here's the hot new CB -21, the one that packs more 
punch into less space than any rig airborne! Using advanced 
techniques of space -age electronics, Hallicrafters has built in 
more talk power than ever before -cleaner, more readable 
signal with far less extraneous noise and a minimum of 3.5 
watts output. Compare the features -then take off for your 
Hallicrafters dealer! 

Eight channel convenience 17 transis 
tors, six diodes Built -in noise limiting cir- 
cuitsDuaI conversion receiver with ceramic 
filters for superb rejection and selectivity 
Illuminated channel selector PA- hailer 
circuitry built in 

the new ideas in 

born at... 
communications all era fers 

A Subsidiary of Northrop Corporation 
5th & Kostner Aves., Chicago, Ill, 60624 

Export: International Div., Canada, Gould Sales Co. 

Circle 12 on reader's service card 

of the campus chapter of IEEE, Conis 
has been on the Dean's Honor List 
since he enrolled at NYU. Upon grad- 
uation in 1968, he hopes to specialize 
in solid -state or communications work. 

20 -YEAR BATTERY 

The massive power blackout of 
November 1965, which paralyzed New 
York City and many nearby areas, 
taught one lesson: Everyone should 
keep flashlights and battery -operated 
radios on hand for such emergencies. 
Because batteries eventually deterio- 
rate -even when unused, you may not 
be quite sure those standby cells have 
any life left in them. 

The 1.5 -volt alkaline cell shown 
in the photo has been designed to last 
20 years if not used. Developed by 
Mallory and designated a "reserve" 
battery, the cell will be furnished to the 
user in a standby condition. When you 
need to use it, you turn the top cap, re- 
leasing liquid electrolyte and activa- 
ting the cell. Not yet on the market, the 
battery will initially be made in D -size, 
and will be priced slightly higher than 
regular alkaline cells. END 
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MALLORY Tips for Technicians 1JJLt_ 

Using silicon rectifiers 
in horizontal AFC circuits 

FIG. 1. 6AL5 AFC CIRCUITS 

Pl 

2 P 

Series Connected 

Common Cathode 

P1 

Common Anode 

FIG. 2. SELENIUM RECTIFIER AFC CIRCUITS 

"1-1°4-* 

II 
0-0-0411-0 

Selenium Stack 

*-4-10-0!- 

FIG. 3. MALLORY SILICON RECTIFIER REPLACEMENTS 

Packaged Circuits - - 
VB 100 CTP 100 

Ps P1 or P2 P7 P2 P1 or PS P7 P1 P2 or 127 Ps 

Type A Rectifiers 

roFr111h 
P5 P1orP2 P7 

P1 or PS P7 

Pl P2 or P7 P5 

Many of the older TV sets you'll run into have a 6AL5 
dual rectifier tube in the horizontal automatic frequency 
control circuit. Its function is to insure a stable horizon- 
tal frequency, by comparing the input signal from the 
sync separator with a feedback signal from the horizontal 
output. Three different circuits were used for this job, as 
shown in Figure 1. 

In some later sets, selenium rectifiers took over the 6AL5 
job for AFC. These were connected as shown in Figure 2. 

When you run into one of these AFC circuits that needs 
fixing, you can do your customer a favor by switching to 
Mallory silicon rectifiers. You'll give him a repair job 
that will shape up this part of the set for all time, at no 
extra cost. You won't have to chase around finding a 
selenium stack with exactly the rating you need. And 
you're sure you won't ever have a call -back on the job. 

You can go either of two ways with Mallory silicon re- 
placements. Simplest is to use a Mallory packaged recti- 
fier circuit -a pair of factory- connected rectifiers in a 
single compact plastic case. Cost is slightly less than two 
separate rectifiers, and installed reliability is better be- 
cause you have fewer solder connections to make. The 
VB doubler is ideal for the series -connected AFC circuit; 
just get a Mallory VB100 and hook it to the tube socket. 
For the common cathode AFC circuit, use a Mallory 
CTP100 (full wave, center tap positive). And for the 
common anode circuit, use a Mallory CTN100 (full wave 
center tap negative). 

Or if you prefer to work with separate rectifiers, get your- 
self a pair of Mallory Type A's. The A100 will work fine. 
Either way, just make your connections as shown in 
Figure 3. 

For this service, 100 volt ratings are ample to give you 
full protection against transient "spikes" and assure long 
life. For other applications in TV sets, stereo, radios and 
industrial equipment, take a look at the complete line of 
Mallory power rectifiers, zener diodes and other semi- 
conductors stocked by your Mallory Distributor. He's a 
good guy to know for everything you need for service, 
prototype building or experimental work. Mallory Dis- 
tributor Products Company, a division of P. R. Mallory 
& Co. Inc., Indianapolis, Indiana 46206. 

DON'T FORGET TO ASK 'EM Bede (leedd #the9 
Circle 13 on reader's service card 
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GC "JIF' 
Contact and Control 

Cleaner 
Cat. No. 11670 

GC 
ELECTRONICS 

has 

everything 

in 

, 

Radio-Television 
Service Cement 
Cat. No. 30.2 

SPRA -KLEEN 
Contact -Control Cleaner 

Cat. No. 8666 

SPRA -LUSE 
Cleaner-Lubricant 

Cat. No. 11111111 

r 

From service cements to aerosol cleaners, 
from solvents to lubricants, only GC satisfies 
the critical chemical needs of the electronics 
field. 

All GC chemicals are formulated to meet 
rigid requirements; packaged for convenience; 
and "proven in use" to make electronic jobs 
easier, faster, more profitable. 

Remember too, with GC aerosols you get 
double value ... highest product quality plus 
valuable GC "BONUS COUPONS ". 

Get more for your money ... always insist 
on GC! 

Write for your Giant FREE GC Catalog today . . . 

over 12,000 items including 
TV Hardware, Phono Drives, 
Chemicals, Alignment Tools, 
Audio, HiFi, Stereo & Tape 
Recorder Accessories, Nuts 
& Bolts, Plugs & Jacks, Serv- 
ice Aids, and Resistive 

cutly Ge yeses 

eveitytitut9 UG elect/writs. 

. j4 aL t4st 40 yeaa! 

"Super Crl 
Epoxy Chid . 

Cat. No. 347 

Super Freeze Mist 
Cat. No 8668 GC 

GC ELECTRONICS COMPANY ELECTRONICS 
400 South Wyman Street 
Rockford, Illinois 61101 

A DIVISION OF HYDROMETALS, INC. 
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C orrespondence 

EDITORIALS DRAW COMMENTS 

Dear Editor: 
Your April editorial "The Hands 

That Feed ETV" deserves complimen- 
tary comment. 

Two points especially: Concern- 
ing sets which do not function without 
the skilled hands and knowledge of the 
electronic technician, dead electronic 
equipment can be embalmed for all 
time. 

The second concerns the so- called 
"exposes." If those who guide the pro- 
grams of ETV would look into other 
fields of business -not overlooking the 
professions -they could find dishon- 
esty that would make the TV man a 
pygmy by comparison. 

Your closing thought about the 
"bitten hand" is apt; what is more to 
the point, yet, is the mutilated spirit 
and morale of those dedicated men 
whose characters are blackened, and 
which requires a long time to heal. I 

have winced more than once when a 
customer makes a crack about the re- 
pairman, and I wonder how bright his 
own halo might be. 

HOWARD WOLFSON 
Secretary, ARTS, Illinois, Inc. 

Dear Editor: 
I read your editorial in the April 

1967 issue, where you mentioned a 
shortage of TV technicians. I would 
like to know where you and a few oth- 
ers get your information. 

I am a journeyman TV technician. 
I have asthma and decided in January 
to find something where the climate 
was more agreeable. I was in five west- 
ern states and found the same condi- 
tions in all. Right now I am thinking 
strongly of leaving the TV service field 
after 10 years experience because of 
what I have found every place I looked. 

My first stop was in the San Fran- 
cisco area. Union scale was $4.25 an 
hour but all I could find was outside 
service openings -not a single bench 
job in the area. 

I found openings in almost every 
smaller town, but each required a 6 -day 
week with wages ranging from $85 to 
$125. How can a man raise his family 
decently on that? Only a few places 
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The microphone 
with backbone... 

now has a 
staunch new 

companion! 

In just a few short months the 
Fyn Electro -Voice Model 676 has 

gained quite a reputation as a problem 
solver -no matter what the odds. Now 
the 676 has a teammate. The Model 
674 has the same unique backbone that 
rejects unwanted sound ...an exclusive 
withContinuously Variable- D(CV -D)7 M. 

microphones from Electro- Voice. And 
the improvement in performance is dra- 
matic. 

Troubled with feedback or interfer- 
ing noise pickup? Most cardioid micro- 
phones cancel best at only one fre- 
quency -but CV -D* insures a useful 
cardioid pattern over the entire re- 
sponse range. And its small size means 
the pickup is symmetrical on any axis. 

Bothered by rumble, reverberation, 
or loss of presence? A recessed switch 
lets you attenuate bass (by 5 or 10 db 
at 100 Hz) to stop problems at their 
source. And there's no unwanted bass 

boost when performers work ultra- close. 
CV -D eliminates this "proximity effect" 
so common to other cardioids. 

Wind and shock noise are almost 
completely shut out by the CV -D de- 
sign. Efficient screening protects against 
damaging dust and magnetic particles, 
and guards against annoying "pops ". 

As for overall sound quality, only 
expensive professional models compare 
with the 676 and 674. The exclusive 
Acoustalloy' diaphragm gets the credit. 
It's indestructible -yet low in mass to 
give you smooth, peak -free, wide -range 
response with high output. 

The Model 676 slips easily into its I" 
stand clamp for quick, positive mount- 
ing. The fine balance and shorter length 
of the 676, and absence of an on -off 
switch makes it ideal for hand -held or 
suspended applications. 

The Model 674 offers identical per- 
formance but is provided with a stand- 

ELECTRO- VOICE, INC., Dept. 872E; 613 Cecil Street, Buchanan, Michigan 49107 
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and mounting stud and on -off switch. 
Either high- or balanced low- impedance 
output can be selected at the cable of 
both microphones. 

Choose the 676 or 674 in satin chrome 
or non -reflecting gray finish for just 
$100.00. Gold finish can be ordered for 
$10.00 more (list prices less normal 
trade discounts). There is no better way 
to stand up to your toughest sound 
pickup problems. Proof is waiting at 
your nearby E -V sound specialist's. Or 
write for free catalog of Electro -Voice 
microphones today. 

An important footnote: There is no time limit to 
our warranty! If an E -V microphone should fail. 
just send it to us. If there's even a hint that our work- 
manship or materials weren't up to par, the repair is 
no charge - even decades from now! Fair enough? 
*Patent No. 3.115.207 
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Why settle for less? Buy the Best! 
THE FABULOUS 

MARK lEN 
CAPACITIVE DISCHARGE 

IGNITION SYSTEM 

Available in 
easy.to.build 
kit form 
at only 

$2995, 

Only 

$4495 ppd.! 

Dramatically improve the performance of 

your car - or any vehicle. Racers and 

Pacers from Sebring to Suburbia by the 

thousands attest to the peerless perform- 

ance of the Mark Ten. Delta's remarkable 

electronic achievement, proven for four 

years, is often copied, never excelled. 

Ready for these? 

Dramatic increase in acceleration 
Longer point and plug life 
Improved gasoline mileage 

Complete combustion 

Smoother performance 

Ready? Order today! 

r 

BE YOUR OWN MECHANIC 
Tune -up 

DWELL METER $12'95 ppd. 
A universal precision instru- 
ment for use in tuning all 
vehicles, regardless of the 
number of cylinders or bat- 
tery polarity. Gives correct 
point dwell readings on ve- 
hicles equipped with capaci- 
tive discharge, transistor or 
conventional ignition. Preci- 
sion accuracy at low cost. 

Tune -up 

Portable, high -impact case for 
rugged work 

Large, easy -to -read 31/2 inch 
precision jeweled meter 

Wide scale - reads dwell angles 
in degrees 

All solid state 

TACHOMETER $14.95 ppd. 

A universal precision instru- 
ment for making carburetor 
adjustments on all vehicles. 
regardless of the number of 
cylinders or battery polarity. 
Gives precise RPM readings 
on vehicles equipped with 
capacitive discharge, tran- 
sistor or conventional igni- 
tion. Gives you better gas 
mileage, fuel savings and 
peak engine operation. 

Large, easy -to -read 31/2 inch 

precision jeweled meter 

Portable, high- impact case for 
rugged work 

Range: 0 to 1200 RPM 

All solid state 

DELTA PRODUCTS, INC. 
DELTA 

P.O. BOX 

Enclosed is $ 

Please send: 
Dwell Meters 

Tach Meters 
(12 volt 

Specify - Positive Ground 

1147 RE GRAND JUNCTION, COLORADO 81501 -- Ship prepaid. Ship 
c $12.95 Mark Tens (Assembled) ç 

$14.95 Mark Tens (Delta Kit) 
positive or negative ground only) 

Negative Ground 6 or 12 volt 

C.O.D. 
$44.95 
$29.95 

Car Year Make 

Name - 

Address 

City, State Zip 

L J 
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CORRESPONDENCE continued 

did I find a union and then with few 
members. 

If there was a real shortage of 
technicians, conditions would be a lot 
better. As things stand now, I may let 
my First -Class Phone License expire 
and go into construction work. 

S. GENE BENEFIELD 
Tacoma, Wash. 

REGULATED SUPPLY 

Dear Editor: 
I recently constructed the "All - 

Silicon Regulated Power Supply" from 
the June 1966 issue. To my chagrin, 
the initial "smoke test" ended with a 
burned -out 2N3053 (Q5). Careful 
checking of the wiring disclosed no er- 
ror so I inserted another 2N3053. This 
time the supply performed well on 
"hi" range, but after a few minutes on 
"lo," Zap! went the 2N3053 again. 

Some measurements and cerebral 
exercise showed that when the output 
control (R5) is adjusted for full out- 
put, the base -emitter of Q5 is reverse 
biased by an amount equal to the 
Zener voltage (D7) minus the IR drop 
across resistor R 10. In the "lo" range 
position (with full output setting of 
R5), the drop across RIO is approxi- 
mately 5 volts which places the base - 
emitter junction at 7 volts (reverse 
bias). The RCA data for the 2N3053 
gives a maximum rating of 5 volts for 
reverse bias. 

A simple remedy is to connect a 

silicon diode (similar to D6) and a 
680 ohm, 1/2 watt resistor to the base - 
emitter of Q5 as shown. 

ARTHUR G. BURNS 
Tarrytown, N. Y. 

SIMPLE SHUTTLE 

Dear Editor: 
I'm writing in regard to the ar- 

ticle "Simple Winding Aid for Toroids" 
(March 1967, page 81). Rather than 
go to all the trouble of making one, it 
is much easier to use a double -end 
open -end wrench. They come in all 
sizes and most hobbyists and profes- 
sionals have them in their tool kits. 

H. MORRILL 
Phoenix, Ariz. END 
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-54 (retail price $4.60) 

129 nt.ril price $1.95 

`99 (retail price $5.95) 

X95 (retail price $9.90 
counts as 1 volume) 

1 w, 

127 (retail price $6.25) 

Start your electronics library with any 3 for only $2.00! 

Retail value up to $22.10 . .. yours with trial membership in the famous 

Gernsback Electronics Book Club. 

An extraordinary offer to introduce you to Gernsback Li- 

brary's famous Electronics Book Club, especially designed to 
help you increase your krow -how, earning power and enjoy- 
ment of electronics. 

Whatever your interest in electronics -radio and TV servic- 
ing, audio and hi -fi, industrial electronics, communications, 
electronics as a hobby -you will find that the Electronics Book 
Club will help you get the job you want, keep it, improve it or 
make your leisure hours more enjoyable. With the club provid- 
ing you with top quality books, you may broaden your knowl- 
edge and skills to build your income and increase enjoyment of 
electronics, too 

What books are offered? From Gernsback Library and 
other leading technical publishers come the country's most re- 
spected books in the field of electronics. Each one is written by 
a professional, acknowledged expert in his field and designed 
with you in mind. All are deluxe, hardbound books to be used 

as a basic tool and offered at considerable cash savings to 
members -up to 50% off list price -regardless of higher retail 
prices. 

How the club works. The Electronics Book Club will send 

you every other month the news bulletin describing a new book 
in a vital area of electronics. As a member, you alone decide 
whether you want a particular book or not. You get 3 books 
worth up to $22.10 now for $2.00 and need take only 4 more 
within the year, from a wide selection to be offered. Every year 
the club offers about 25 high quality, hardbound books on 

electronics. The club saves you money on the books you take, 
regardless of higher retail prices. 

AUGUST 1967 

How to join. Mail the coupon below today. You will be sent 
your 3 books immediately. We will bill you $2.00 (plus a few 
cents postage). If you are not pleased, send the books back 
within 10 days and membership will be cancelled. Otherwise 
you will enjoy all these benefits: 

1. Free 10 day examination privilege. 
2. Continuous cash savings. 

3. Free charts given with many books. 
4. You alone decide which books you want. 
5. Club books are practical working tools written by experts. 

Gernsback Electronics Book Club, Dep't. RE 87 

154 West 14 Street, New York, N.Y. 10011 

Please enroll me in the Electronics Book Club and send me the 3 books 
I have circled below. Bill me only $2.00 plus shipping. If not pleased I may 
return the books within 10 days and this membership will be cancelled. 

As a member, I need accept as few as 4 additional books a year and may 

resign any time after purchasing them. All books will be described to me 

in advance in the club bulletin and a convenient form will always be pro- 
vided for my use if I don't wish to receive a forthcoming book. 

Offer good in U.S.A. and Canada only. 

Canadian members please add currency exchange. 

Circle 3 book numbers 99 95 54 127 129 

Name 

Address 

City State Zip 
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SOMEONE SHOULD DEVELOP AN EASY WAY 

TO LEARN ELECTRONICS AT HOME 

a 

RCA INSTITUTES DID! 

Here is a whole new approach to learning 

electronics at home! RCA Institutes, 

one of the nations' largest schools devoted 

to electronics, has developed a faster, 

easier way for you to gain the skills and 

the knowledge you need for the career 

of your choice. Here for the first time, is a 

student -proved, scientifically designed way 

to learn. If you have had any doubts in 

the past about home training in electronics 
-if you have hesitated because you thought 
you might not be able to keep up -or that 
electronics was too complicated to learn - 
here is your answer! Read how 

RCA Institutes has revolutionized 

its entire home training ideas! 

400 
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NEW CAREER PROGRAMS 

BEGIN WITH "AUTOTEXT" INSTRUCTION METHOD! 

Start to learn the field of your choice immediately! 

No previous training or experience in electronics needed! 

With this new revolutionized method of 
home training you pick the career of 
your choice -and RCA Institutes trains 
you for it. RCA's Career Programs assure 
you that everything you learn will help 
you go directly to the field that you have 
chosen! No wasted time learning things 
you'll never use on the job! The Career 
Program you choose is especially de- 
signed to get you into that career in the 
fastest, easiest possible way! 

And each Career Program starts with 
the amazing "AUTOTEXT" Programmed 
Instruction Method -the new, faster way 
to learn that's almost automatic! "AUTO - 
TEXT" helps even those who have had 
trouble with conventional home training 
methods in the past. This is the "Space 
Age" way to learn everything you need 
to know with the least amount of time 
and effort. 

CHOOSE A CAREER PROGRAM NOW 

Your next stop may be the job of your 
choice. Each one of these RCA Institutes 
Career Programs is a complete unit. It 
contains the know -how you need to step 
into a profitable career. Here are the 
names of the programs and the kinds of 
jobs they train you for. Which one is 

for you? 
Television Servicing. Prepares you for a 

career as a TV Technician /Serviceman; 
Master Antenna Systems Technician; TV 

Laboratory Technician; Educational TV 

Technician. 
FCC License Preparation. For those who 
want to become TV Station Engineers, 
Communications Laboratory Techni- 
cians, or Field Engineers. 
Automation Electronics. Gets you ready 
to be an Automation Electronics Tech- 
nician; Manufacturer's Representative; 
Industrial Electronics Technician. 
Automatic Controls. Prepares you to be 

an Automatic Controls Electronics Tech- 
nician; Industrial Laboratory Technician; 
Maintenance Technician; Field Engineer. 
Digital Techniques. For a career as a 

Digital Techniques Electronics Techni- 
cian; Industrial Electronics Technician; 
Industrial Laboratory Technician. 
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Telecommunications. For a job as TV Sta- 
tion Engineer, Mobile Communications 
Technician, Marine Radio Technician. 
Industrial Electronics. For jobs as In- 
dustrial Electronics Technicians; Field 
Engineers; Maintenance Technicians; In- 
dustrial Laboratory Technicians. 
Nuclear Instrumentation. For those who 
want careers as Nuclear Instrumentation 
Electronics Technicians; Industrial Lab- 
oratory Technicians; Industrial Electron- 
ics Technicians. 
Solid State Electronics. Become a spe- 
cialist in the Semiconductor Field. 
Electronics Drafting. Junior Draftsman, 
Junior Technical Illustrator; Parts In- 
spector; Design Draftsman Trainee 
Chartist. 

SEPARATE COURSES 
In addition, in order to meet specific 
needs, RCA Institutes offers a wide va- 
riety of separate courses which may be 
taken independently of the Career Pro- 
grams, on all subjects from Electronics 
Fundamentals to Computer Program- 
ming. Complete information will be sent 
with your other materials. 

LIBERAL TUITION PLAN 
RCA offers you a unique Liberal Tuition 
Plan -your most economical way to 
learn. You pay for lessons only as you 
order them. No long term contracts. If 
you wish to stop your training for any 
reason, you may do so and not owe one 
cent until you resume the course. 

VALUABLE EQUIPMENT 
You receive valuable equipment to keep 
and use on the job -and you never have 
to take apart one piece to build another. 
New- Programmed Electronics Bread- 
board. You now will receive a scien- 
tifically programmed electronic bread- 

board with your study material. This 
breadboard provides limitless experi- 
mentation with basic electrical and elec- 
tronic circuits involving vacuum tubes 
and transistors and includes the con- 
struction of a working signal generator 
and superheterodyne AM Receiver. 

Bonus From RCA -Multimeter and 
Oscilloscope Kits. At no additional cost, 
you will receive with every RCA Institutes 
Career Program the instruments and kit 
material you need to build a multimeter 
and oscilloscope. The inclusion of both 
these kits is an RCA extra. 

CLASSROOM TRAINING 
ALSO AVAILABLE 
RCA Institutes maintains one of the larg- 
est schools of its kind in New York City 
where classroom and laboratory train- 
ing is available in day or evening ses- 
sions. You may be admitted without any 
previous technical training; preparatory 
courses are available if you haven't corn - 
pleted high school. Coeducational class- 
es start four times a year. 

FREE PLACEMENT SERVICE 
In recent years, 9 out of 10 Resident 
School students who used the Free 
Placement Service had their jobs waiting 
for them when they graduated. And 
many of these jobs were with top com- 
panies in the field -such as IBM, Bell 
Telephone Labs, General Electric, RCA, 
and radio and TV stations and other 
communications systems throughout 
the world. 

SEND ATTACHED POSTAGE PAID CARD 
FOR COMPLETE INFORMATION, NO OB- 
LIGATION. NO SALESMAN WILL CALL. 

ALL RCA INSTITUTES COURSES 
AVAILABLE UNDER NEW GI BILL. 

RCA INSTITUTES, Inc. Dept. RE -87 

A Service of Radio Corporation of America 
350 West 4th St., New York, N.Y. 10014 

The Most Trusted Name in Electronics 
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SERVICE MASTER 

HANDIEST 

HAND FUL 

of service tools 

23 essential tools at your fingertips in this light. 
weight (only 23/4 lbs.), compact, easy -to- carry, 
roll-up kit. Contains long nose plier, diagonal 
plier, adjustable wrench, regular and stubby 
plastic handles with these interchangeable 
blades: 9 regular and 3 stubby nutdriver, 2 
slotted and 1 Phillips screwdriver, 2 reamer, 1 

extension. Eyelets in plastic-coated canvas case 
permit wall hanging. New elastic loop secures 
roll, eliminates need for tying. 

many optional accessories: 
Junior and Tee handles ... Additional nutdriver, 
Phillips & slotted screwdriver, and extension 
blade sizes ... Allen hex type, Bristol multiple 
spline, Frearson, Scrulox, and clutch head blades 
...Awl /Scriber...Chuck adaptors to use blades 
in spiral ratchet drivers. 

WRITE FOR CATALOG 166 

011 

XCELITE, INC., 10 Bank St., Orchard Park, N. Y. 14127 

In Canada contact Charles W. Pointen. Ltd. 

Circle 18 on reader's service card 

Formerly SERVICE CLINIC 

In the Shop ... With Jack 

By JACK DARR 
Judging from letters in my mail- 

bag, some people have trouble getting 
normal range out of their CB transmit- 
ters. With a 5 -watt rig, range isn't much, 
and proper setup and adjustment are 
very important. 

A common problem is downward 
modulation. Normally, the rf amplitude 
should increase with modulation; if it 
goes down, you've got troubles -also far 
less transmitting range. 

How to tell whether 
it goes up or down? 

Here's a simple but effective way 
to measure the amplitude of the trans- 
mitted rf signal (Fig. 1). All you need 
is a pickup rod a few feet long, a gen- 
eral- purpose diode, and a meter. You 
can use a vom or vtvm, or even a 0-1- 
mA meter. The pickup rod must be 8 or 
10 feet from the CB antenna, and don't 
let anybody stand between the two. This 
system will give you good coupling, and 
when you turn on the transmitter with- 
out saying anything, you'll read the 
value of rf being radiated. 

Now, when you modulate this rf 
energy, you add power. In an AM trans- 
mitter, about half the output power is 
in the modulation. Fig. 2 shows how 
this works with signal voltages as you'd 
see it if you put a scope on the antenna. 
The 50 -volt audio signal adds to the 50- 
volt rf, for a total of 100 volts peak. 
This is voltage; because P - E' /R, the 
power increase is 22% with 100% 
modulation. 

In the CB transmitter the audio 
circuit consists of the mike, voltage am- 
plifier and modulator stage. It is usually 
capable of supplying 5 watts of audio 
power to the final, which is what's need- 
cd for full modulation. 

What is there in the rf circuit? An 
oscillator feeds rf to the power output 
or final stage. This is followed (Fig. 3) 
by a tuned pi network for tuning and 
loading and a pi- network filter to keep 
the harmonics out of Uncle John's old 
TV set next door (we hope!). With 5 
watts dc plate input and an efficiency of 
70% at best, there is a potential 3.5- 
watt rf output. Can you actually get 3.5 
watts of rf? 

That depends on how well the final 
stage is tuned, on how well the antenna 
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This column is for your service 

problems -TV, radio, audio or general 

and industrial electronics. We answer 

all questions individually by mail, free 

of charge, and the more interesting 

ones will be printed here. 

If you're really stuck, write us. 

We'll do our best to help you. Don't 
forget to enclose a stamped, self -ad- 

dressed envelope. Write: Service Edi- 

tor, Radio -Electronics, 154 West 14th 

Street, New York 10011. 

CB XMITTING ANT 

NOT LESS THAN 
1/4 WAVELENGTH 
(8 -10 FEET) 

II 

Fig. 1 -11mr to 

RF PICKUP ROD - 
ANY HANDY LENGTH 

OR->, - 

measure the rf .cínril. 

C 

Fig. 2- Unmodulated rf (a) adds with 
audio (b) to produce modulated rf (c). 
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New Solid -State High Impedance V -O -M 

The Unique New 
Heathkit IM -25 

Kit $80 Wired $115 
Never Before Has An Instrument With These Features 

and Performance Been Available At Less Than 5200 

13 Silicon Transistors Plus 2 Field Effect Transistors. 11 Megohm 
Input Impedance on DC 10 Megohm Input Impedance on AC 9 DC 
Voltage Ranges From 150 Millivolts Full Scale to 1500 Volts Full Scale 

. Accuracy 3% Full Scale 9 AC Voltage Ranges From 150 Millivolts 
Full Scale to 1500 Volts Full Scale ... Accuracy *5% Full Scale 7 Re- 
sistance Ranges, 10 Ohms Center Scale x1. x10, x100, x1 k x10k, x100k. 
x1 Meg . Measures From One Ohm to 1000 Megohms 11 Current 
Ranges From 15 Microamps Full Scale to 1.5 Amps Full Scale ... Ac- 
curacy 4% DC, ' 5% AC AC Response to 100 kHz 6', 200 ua Meter 
With Zero Center Scales For Positive and Negative Voltage Measure- 
ments Without Switching 1% Precision Resistors Separate Switch 
For Each Function Eliminates Constant Changing Ten -Turn Thumb - 
wheel Zero Adjustment For Precision Settings Built -In 120 /240 VAC, 
50 -60 Hz Power Supply Plus In- Cabinet Holders For Battery Supply 
During Portable Operation Easy Circuit Board Assembly New Heath 
Instrument Styling With "Unitized" Construction and Low Profile 
Appearance Color Styled in Handsome Beige and Black 

1M -25 SPECIFICATIONS - DC SECTION: Voltmeter: Ranges: 0 - 0.15, 0.5, 1.5, 15, 50, 
150, 500, 1500 volts full scale. Input Resistance: 11 megohms on all ranges. Accuracy: .3'; 
of full scale. Milliammeter: Ranges: C .015, .05, 0.15, 0.5, 1.5, 5, 15, 50, 150, 500, 1500 ma 
full scale. Input Resistance: 0.1 ohm (1500 ma) to 10 K ohm (0.015 ma). Accuracy: .4'; of 
full scale. AC SECTION: Voltmeter: Ranges: 0 0.15, 0.5. 1.5, 15, 50, 150, 500, 1500 volts 
full scale. Input Resistance: 10 megohm shunted by 150 tuf. (Measured at probe tip.) Ac- 
curacy: t5'; of full stole. Frequency Response: t2 db 10 Hz - 100 kHz. Milliammeter: 
Ranges: 0 - 0.015. 0.05. 0.15, 0.5, 1 .5. 5. 15, 50, 150, 500, 1500 mo. full scale. Input Resistant - 
ance: 0.1 ohm (1500 ma) to 10 k ohm (0.015 ma). Accuracy: .5'; of full scale. Ohm Meter: 
Ranges: 10 ohm center scale xl, x10, x100, xlk, xl0k, x100k, xl meg. Probe: Combined AC - 
OHMS DC switching probe, single jock input for Probe and Ground connections, Circuit 
ground isolated from cabinet. Dividers: 1'., Precision Type. Meter: 6 -, 200 uo, 100' movement. 
Transistors, Diodes: 2 - 2N4304 FETronsistor; 13 - 2N3393 silicon junction transistor; 1 - 
9.1 V zener diode; 1.13 V zener diode; 4 -1N191 germanium diode; 1 silicon Power Supply diode. 
POWER SUPPLIES: Ohms Circuit: ? volts, (C cells). Ohms Circuit Bias: 1.35 volt (EIN 
Mercury Cell). Amplifier Circuit - volts. Battery Operation: C cells. Line Operation: 
Transformer operated t wave operable on either 120 or 240 V AC 50 -60 Hz. 

HEATHKIT 1967 

. 

FREE 
CATALOG 
Describes these and over 250 kits 
for stereo /hi -fi, color TV, amateur 
radio, shortwave, test, CB, marine, 
educational, home and hobby. Save 
up to 50% by doing the easy assem- 
bly yourself. Mail coupon or write 
Heath Company, Benton Harbor, 
Michigan 49022 

The first or an exciting new line of Heathkit test instruments, the 1M -25 
Solid -State V -O -M does all the measurement jobs normally required in 
tube or transistor circuits with the no- loading high impedance of a 
VTVM, the convenience and versatility of a VOM, and the accuracy and 
sensitivity of separate lab instruments. 

Accuracy of the impressive specifications of the 1M -25 are assured by 
careful attention to design details. For example, the input of the 1M -25 
"floats," isolating the input circuit from the cabinet. (The cabinet is 
grounded by a three -wire line cord.) Double Zcner -diode regulation 
minimizes zero shift when changing from line to battery operation. 
Ohms scale calibration is a set- and -forget adjustment. DC voltage meas- 
urements require only a shorted input check of meter zero. Applied 
voltage during resistance measurements is less than 100 millivolts front 
a constant -current source to avoid the possibility of erroneous readings 
or circuitry damage. 

Those who choose the kit model 1M-25 rather than the factory assembled 
and tested version will find it far easier to build than any other kit meter 

c've ever offered. All components mount on just one circuit board ... 
even the switches. No more tedious divider circuit wiring. And a special 
wiring harness is provided. 

A die -cast panel bezel ties both front and rear panels together with the 
circuit hoard supported between to permit removal of the cabinet shells 
without impairing operation. Convenient carrying handles are recessed 
in each of the cabinet shell mounting strips. 

Whether you choose the factory assembled model or the kit version, we 
believe you will find the 1M -25 a significant step forward in design and 
value ... capable of creditable service in any application. 

Kit IM -25, 10 lbs. $80.00 
Assembled IMW -25, 10 lbs. $115.00 

AUGUST 1967 

HEATH COMPANY, Dept. 204 
Benton Harbor, Michigan 49022 
.1 Enclosed is $ 

Please send model (s) 
Please send FREE Heathkit Catalog. 

plus shipping. 

Name 
(Please Print) 

Address 

City State Zip 
Prices & specifications subject to change without notice. TE -158 

a 
Circle 19 on reader's service card 
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Are you eligible 
for the 

Bright Guy Awards? 

It's easy to get them -and to get all the busi- 
ness they'll bring you. New customers. More 
sales. More money. 

The Bright Guy Awards is the big pro- 
gram Sylvania's running this year to boost 
your sales. 

Your Sylvania distributor can put your 
name and address in TV Guide ads in your 

area. The ads call you "the 
brightest serviceman in town" 
-and tell people in your town 
why they should call you. 

You'll get into the Yellow 
Pages, too, un- 
der the heading 

"TV Service and Repairs." 
Once again this year you'll 

be eligible for over one hun- 
dred valuable, interesting 

AUGUST 1967 

e 

Yellow 
Poges 

r 

SMB- Bright Guy gifts, just 
for buying the Sylvania TV 
replacement parts you nor- 
mally buy anyway. 

And you'll get window dis- (J plays proclaiming you "the 
A 

- brightest" -the TV service- 
man everyone's reading about. 

You're eligible for the 
Bright Guy Awards just by 
buying Sylvania's famous 
color bright 85® picture 
tube. And our other pic- 
ture tubes, and our receiv- 
ing tubes. So see your 
Sylvania distributor. 

Sylvania Electronic Tube Division, Elec- 
tronic Components Group, Seneca Falls, 
New York 13148. 

color bright 

r-- 

color bright 

SYI VAN IA 
SUBSIDIARY OF 

GENERAL TELEPHONE & ELECTRONICS lL 
Circle 20 on reader's service card 
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In the Shop ... With Jack continued 

and transmission line are matched to the 
rf output, and on how well the antenna 
was installed! 

The output power of any amplifier 
stage depends on how well it is matched 
to the load. Check the antenna (load) 
and coax to make sure they are 50 ohms 
and properly coupled. 

If everything is working normally, 
when you push the transmit button and 
whistle into the mike, you'll see the me- 
ter reading increase by about 25 %. It 
makes no difference what the actual me- 

ter readings are, only what percentage 
of increase there is. 

Suppose the reading drops -say 
from 1 to about 0.75. Trouble! This is 

downward modulation, and it means 
that you are losing power instead of 
gaining it with modulation. A scope 
would show how power is being lost 
(Fig. 4). 

What's happening? Audio is sim- 
ply overpowering the weak rf output, 
and trying to drive it into negative out- 
put (which isn't too likely!). So, for cer- 
tain parts of the cycle, there is no rf 
power output at all. This produces audio 

Now, for men in electronics 
-"a whole new era 
of quick calculation" 

"THERE MUST BE THOUSANDS OF PEOPLE in 

electronics who have never had the marvelous adven- 

ture of calculating problems with a single slide rule; other 
thousands have had to content themselves with a slide 

rule not specifically designed for electronics. For both 
groups, the new slide rule designed and marketed by 
Cleveland Institute of Electronics and built for them by 
Pickett will open a whole new era of quick calculations. 

"Even if you have never had a slide rule in your hands 
before, the four -lesson instruction course that is included 
takes you by the hand and leads you from simple calcula- 
tions right through resonance and reactance problems 
with hardly a hitch. If you already use a slide rule, you'll 
find the lessons a first -rate refresher course. And it ex- 
plains in detail the shortcuts built into this new rule." 

From an article in 
Radio Electronics Magazine 

Want complete details about this time- saving new Electronics Slide 
Rule? Just mail coupon below... or write Cleveland Institute of Elec- 
tronics, Dept. RE -143, 1776 East 17th St., Cleveland, Ohio 44114. 

L 

Mail this 
coupon for 
FREE BOOKLET 

How to Solve Electronics Problems in Seconds 

With new Electronics Slide Rule and Instruction Course 

CCleveland Institute of Electronics 
1 1776 E. 17th St., Cleveland. Ohio 44114 

Please send nie without charge or obligation your booklet de- 
scribing the CIE Electronics Slide Rule and Instruction Course. 
Also FREE if I act at once: a handy pocket -size Electronics 
Data Guide. 

Name 

Address 

City State lip 
Accredited Member National Home Study Council 

A Leader in Electronics Training ...Since 1934 RE -143 

(plane print) 

Circle 21 on reader's service card 
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distortion in the received signal; the 
tone gets very squawky. 

Downward modulation has to oc- 
cur in the rf final stage. That's the only 
place the output can change. Output 
goes down if the antenna is mistuned or 
an incorrect load (antenna) is used. 
Since the audio modulation level can be 
considered as fixed, the only cure for 
downward modulation is get the rf level 
up to where it ought to be. 

For most efficient power transfer 
(highest rf output) the antenna must be 
tuned and loaded correctly. You start 
by tuning the plate tank circuit to reso- 
nance (the TUNE adjustment in Fig. 
3) . You can use a field -strength meter 
and tune for maximum rf output; or 
you can hook a dc milliammeter into 
the plate current. The peak on the FS 
meter and the dip in plate current 
should be at the sanie setting of TUNE. 

That's the first step. 
Now, with maximum rf current 

circulating in the plate tank coil, you 
need to get it to the antenna with the 

INPUT l- 
FINAL RF 
OUTPUT 

ANT 

HARMONIC 
FILTER 

MOD 

MOD TRANS 

D 

TUNE LOAD 

RFC 

8+ 

Fig. 3- You'll almost always find the cause 
of downward modulation in this circuit. 

ist 

¢ 0 

ó 50+20V 

e 
50+20V 

III 
o 

II'JII1I!,I1IIIIIIIIII1 II 1 II! 1I,III!II! 

illlllllllllill1il 11 1111111111 

WEAK RF CARRIER 

50V 

NORMAL AUDIO 

NO RF NO RF 

HERE Rit HERE 

(NOTE FLAT PEAKS) 

50V 

Fig. 4 -A weak rf carrier swamped b: 

audio produces downward modulatic :. 
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least loss; this is what the LOAD adjust- 
ment is for. (Since the antenna induc- 
tance and capacitance are fixed, you 
have to adjust the transmitter circuits to 
match the antenna.) Once again, adjust 
for maximum reading on the field - 
strength meter, indicating increasing rf 
power output. 

As you adjust LOAD, you'll see the 
plate- current reading rise from its 
"dipped" value. You're taking power 
out of the circuit, so you have to raise 
the current; power means current times 
voltage. As you increase loading, the 
plate dip will become shallower until at 
full output it may be barely visible. It 
must still be there, however, when the 
plate -tank tuning is varied. 

If the plate tank is not at reso- 
nance, you'll have an out -of -phase con- 
dition, and lose rf power. The plate cir- 
cuit will not deliver maximum rf power 
to the antenna, and you'll have improp- 
er modulation. 

If you want to see these patterns, 
or use a scope for tuning -up adjustments 
or modulation tests, be sure to feed rf 
directly to the vertical plates of the 
scope CRT. Don't try to go through the 
vertical amplifiers of the scope. Even a 
"wideband" scope won't carry the 27- 
MHz rf signal very far! Since you won't 
be able to use the scope vertical gain 
control, you'll have to adjust image 
height by altering the length or spacing 
of the rf pickup. 

If you follow this method of tuning 
up, and make darn sure the antenna is 
correctly installed, you'll get the maxi- 
mum "talk- power" out of any CB 
transmitter. Not only does this insure 
maximum range, but it makes the signal 
far more readable by eliminating over - 
modulation distortion. 

If you still have downward modu- 
lation, this indicates one or more of the 
following troubles: 

1. Insufficient grid drive to the final 
amplifier. This can be caused 
by a detuned oscillator or buffer 
stage or a weak oscillator or 
buffer tube. 

2. Insufficient grid bias on modu- 
lated stage. Check grid and 
cathode resistors for correct 
value. 

3. High -impedance power supply. 
Check output filter capacitor. 
Replace with a larger value if 
necessary to eliminate the trou- 
ble. 

Burned -up socket 
The IIV rectifier socket in ibis 

Zenith color chassis burned up, but I 
can't see why! I replaced it, and the set 

AUGUST 1967 

works fine. What liappened ? -P.M., 
Detroit, Mich. 

The 1,500 -ohm resistor in series 
with the HV lead opened. This resistor 
is tied across plus 4 and 5 on the socket; 

150011 

=I 
4 

lRC-PATH \ 
THRU SOCKET 

/1 6 

PLASTIC SHELL 

so, the HV simply jumped this gap and 
kept on! In a little while, the heat 
caused by the arc burned the socket up. 
The diagram shows how it works. 

Remote volume control in car 
I're mounted my transistor car ra- 

dio in the trunk; I have a remote -control 
gadget for tuning, but I'm having trou- 
ble working out a suitable remote vol- 
ume control. --D. G., Montreal, Canada 

Having a transistor output stage, 
you can't fool around with simple pot - 
type controls, for you'll get into trouble 
with output transistors. The best kind 
of remote control is an L -pad, of the 
same impedance as your speaker, what- 
ever it happens to be. 

In your set, it's a 3.2 -ohm voice 
coil, which is unusual in transistor ra- 
dios, but handy. You can get several 
kinds of L -pads in 4 -ohm sizes. They are 
used with hi -fi systems, where they con- 
trol the volume while maintaining a 
constant impedance across the audio 
line at all times. END 

KNOW YOUR L's AND T's 

k good advice to anyone concerned 

with audio, hi -fi, stereo, PA, or tape 

recording. Want a pair of remote speak- 

ers in your back yard? Probably you'll 

use L or T pads for volume control. Here's 

a nuts -and -bolts rundown of what's 

available, how they work, and how to 

use them. Read it in 

September RADIO- ELECTRONICS. 
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or 
It will actually take you 

longer to read this 

advertisement than to 

install this new 

"Quick Grip" mobile 

antenna mount. No holes 

to drill. Cable is 

completely hidden. 

Makes the world's 

finest antennas the 

world's most practical 

Practically every A/S mobile CB antenna 
made may be ordered with a "Quick - 
Grip" mount, including all versions of 
the mighty Maggie Mobiles. 

Model M -176, illustrated above. M -175, 

same coil and whip less spring. M -177 is 
"Quick- Grip" version of our great 18" 
Mighty -Mite. Mount only also available. 

the 
antenna 

specialists 
co. division of Anzac 

Industries, Irc. 

12435 Euclid Ave., Cleveland, Ohio 44108 

Export: 64.14 Woodside Ave., "Stripes of Quality' 
Woodside, N.Y. 11377 - e 
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"Get more 
education 
or 
get out of 
electronics 
...cnar's my advice Y 
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Accredited Menber 
of the National Home Sudy Council 

AUGUST 1967 

Ask any man who really knows the electronics industry. 

Opportunities are few for men without advanced technical 
education. If you stay on that level, you'll never make much 
money. And you'll be among the first to go in a layoff. 

But, if you supplement your experience with more educa- 
tion in electronics, you can become a specialist. You'll 
enjoy good income and excellent security. You won't have 

to worry about automation or advances in technology put- 
ting you out of a job. 

How can you get the additional education you must have 

to protect your future -and the future of those who de- 

pend on you? Going back to school isn't easy for a man 

with a job and family obligations. 

CREI Home Study Programs offer you a practical way to 

get more education without going back to school. You 

study at home, at your own pace, on your own schedule. 
And you study with the assurance that what you learn can 
be applied on the job immediately to make you worth 
more money to your employer. 

You're eligible for a CREI Program if you work in elec- 

tronics and have a high school education. Our FREE book 

gives complete information. Air- 
mail postpaid card for your copy. 

If card is detached, use coupon 
below or write: CREI, Dept. 
1408 -E, 3224 Sixteenth Street, 
N.W., Washington, D.C. 20010. 

1- 
The Capitol Radio Engineering Institute 
A Division of McGraw -Hill, Inc 
Dept. 1408 -E, 3224 Sixteenth Street, N.W. 
Washington, D.C. 20010 

Please send me FREE book describing CREI Programs. I am 
employed in electronics and have a high school education. 

NAME AGE 

ADDRESS 

CITY STATF ZIP CODE 

EMPLOYED BY 

TYPE OF PRESENT WORK G.I. BILL 

I am interested in Electronic Engineering Technology 
Space Electronics Nuclear Engineering Technology 

Industrial Electronics for Automation 
C Computer Systems Technology 

J 
APPROVED FOR TRAINING UNDER NEW G.I. BILL 
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Q6 

19 kHz 
OT4 

TRIGGER 

19 kHz 
T5 

TRIGGER 

A Modern FM Stereo Adapter 
TO STEREO INDICATOR 

AUDIO OUT R3 SEPARATION Q4 

19kHz 

T21 
LOCKED OS 

. 4 

R22 TRIGGER 05 
INPUT FROM TUNER 

QI Q2 
-+Vcc 

03 

By KENNETH F. BUEGEL 

THIS STEREO FM DEMODULATOR IS DF.- 

signed around recent silicon planar tran- 
sistors and uses high -stability polysty- 
rene capacitors. It is compatible with 
any detector output level between 0.3 
and 5 volts peak to peak. Separation on 
a properly constructed unit will exceed 
30 dB from 50 Hz to 14 KHz, and 40 
dB from 100 Hz to I0 KHz. 

Many stereo listeners are puzzled 
when a good stereo adapter added to a 
previously satisfactory tuner fails to 
produce adequate separation. Often the 
trouble lies in unexpected areas. When 
you've been intelligent and careful in 
connecting the adapter to the tuner, and 
the antenna installation isn't faulty, what 
else could be wrong? 

In almost every instance I have in- 
vestigated, the problem was caused by 
restricted tuner bandwidth, which causes 
a distorted response in the 23 -53 -kHz 
subcarrier range. Many otherwise fine 

RI 

1.8 MEG 

INPUT 1 
I /30V 

01 

R4 

TIr 
I 

C5 I 
.01 L 

R6 
1.8 

MEG 

R3 
SEPARATION 

R2 I 

SEE TEXT 
R5 

wV 

02 
COMPOSITE 
AMPL 

DI TO D4 
DEMODULATOR 

C3 
.02/30V DI 

C4 
IK 5/15V 

14V 
16 r13--,I 

.01 04 +' 
I LOCKED OSC 31c, I 

-_ a DOUBLER 1 c3 I 15 

14V 470KT 
R7 R9 
I0K 4.7K 

C6 J. 1 C8 
RII 

R 7 It Q01 
.01 31' 12 

RIO 

L1__ 6 4.7K 
T2 r 

C9-5/15V 

03 
9kHz R8 

AMPL IK 

C19 

.0015 

1+ 
-C25-10/15V 

STEREO TRIGGER 

ADJ -_ 
05 R22 

19 kHz 
AMPL 

SEE TEXT 

1 
CII R14 

10022 39K 

R19 
150K 

C120022 
C13 +C14 A 

OÓI , r 

,10~ 
R20 

150K OUTPUTS t 
0012 C17 C18 B 

R15 
RI8 

I V/ 

R13 

D2 

150K 

RI7 

C15 
2.0022 

D4 
tt 

- 
CI61 

R16 

.00221 

IN914 A R24 
22K DC AMPL 

D5 
10K C2I r 

C23 

02 C 24 
30V D6 

15V 

1.8 MEG 

T4 C20 

rl 
l 1 16 

.01 

.I /30V 

R23 IOK 

T5 

06 Q7 
STEREO 
SWITCH 

C22 
L T.01 

R 25 
100K 

39K 

0l-06- 1N4446 
01- 2N3391 
Q2,3,4,5,7-2N3860 
Q6-2N508 

STEREO 
IND 

R27 V2 

2204.1 PL (SEE FIG.2-a) 

Fig. I- hollow this wiring diagram carcfidly 
for best operation of the F.11 stereo adapter. 

PARTS LIST 

CI, C21 -0.1 pF. 30V, 
ceramic 

C2, C5. C6. C7, C8, 
C20. C22 - .01 
F. polystyrene 

C3. C23 -.02 F. 30V, 
ceramic 

C4, C9. C14, C18 -5 
pF, 15 V, electro- 
lytic 

C11. C12. C15. C16- 
.002 1 F (Sprague 
192P or equiva- 
lent) 

C13, C17 -.001 ,,F 
(Sprague 192P or 
equivalent) 

C10 -.0012 µF, poly- 
styrene 

C19- .0015. pF, disc 
ceramic 

C24 -1 µF. 15V, elec- 
trolytic 

C25 - 10 1 F, 15V, 
electrolytic 

Capacitors specified 
as polystyrene are 
Mallory type SX, 
listed on p. 293 of 
Allied's catalog 260 
(1967 general cata- 
log) 
Ceramic capacitors 
can be Sprague's 
low-voltage type, al- 
though higher -volt- 
age capacitors are 
of course equally 
usable. 
D1-D6- 1N4446 (G E) 

(IN914A is also 
usable) 

Q1- 2N3391 (G E) 
Q2, Q3, Q4. Q5. Q7- 

2N3860 (G -E) 

Q6 -2N508 (G -E) 
PL -16 -volt indicator 

lamp (15 -20 mA) 
(Sylvania 16CSB 
-p. 316 of Allied 
catalog 260) 

R1, R6. R21 -1.8 
megohm 

R2. RI I-see text 
R3- trimmer resin 

tor, 1,000 ohms 
(Mallory type 
MTC -4) 

R4, R7, R23, R26- 
10K 

RS. R8 -1.000 ohms 
R9. R10 -4.700 ohms 
R12 -470K 
R13, R14, R15, R16- 

39K. 5 

R17, R18. R19, R20- 
150K. 5 "ó 

R22 -trimmer resis- 
tor, 10K (Mallory 
type MTC -4) 

R24-22K 
R25-100K 
R27 -220 ohms 
All resistors r/z watt, 
10% unless other- 
wise specified 
T1, T2, T4, T5 -19- 

kHz tank (J. W. 
Miller 1354-PC) 

T3 -38 -kHz output 
transformer (J. 
W. Miller 1355. 
PC) 

L- series bandpass 
filter (J. W. Mil- 
ler 1352 PC) 

For construct:on on 
chassis instead of 
etched circuit board, 
order Miller units 
without PC suffix 
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tuners may have this defect. It is possible 
to compensate for it. 

This decoder incorporates just that 
kind of compensation. The schematic is 
in Fig. 1. Input stage Ql has adjustable 
gain to match different tuner output lev- 
els. Because of heavy feedback the in- 
put impedance is high enough to allow 
direct connection to a vacuum -tube 
tuner without heavy loading. The value 
of R2 is selected during alignment. 

L is the SCA (Subsidiary Commu- 
nications Authorization) rejection filter, 
which, with the well -balanced output de- 
tectors, keeps SCA program matter in- 
audible. Emitter follower Q2 sends com- 
posite audio at low impedance to the 
center tap of T3, a 38 -kHz doubler in 
the collector of Q4. The pilot signal de- 
veloped across TI is amplified by Q3 
and synchronizes the 19 -kHz locked os- 
cillator, Q4. 

Q5 selects and amplifies the I 9-kHz 
pilot signal. R22 is the trigger adjust- 
ment, which sets the level of pilot signal 
required to switch the adapter to stereo 
reception. D5 and D6 charge C24 with 
rectified pilot signal until Q6, a dc am- 
plifier, is forward- biased. 

Q6 drives Q7 into saturation, which 
lights lamp PL and brings the lower end 
of T2 to ground potential. Under these 
conditions Q4 oscillates and T3 pro- 
vides the switching signals to the out- 
put detectors. Diode pairs Dl -D3 and 
D2 D4 will conduct alternately at the 
38 -kHz switching rate and channel left 
and right components of the signal ap- 
plied to T3 centertap to correct outputs. 

During monaural reception, when 
no pilot signal is present. Q7 will he cut 
off and its collector at supply potential. 
A slight reverse bias will prevent oscil- 
lation in Q4. There is now a path 
through D1. D2, R13, and R14: thus 
the monaural signal applied to the cen- 
ter tap of T3 appears at output A. A 
similar path exists for the same signal 
to appear at output B. The de- emphasis 
networks precede output jacks. 

The decoder circuits draw about 8 

mA from a 14 -volt supply. PL's current 
is 20 mA from a slightly higher poten- 
tial. If it is not convenient to draw this 
much current from an available source, 
the regulated supply shown in Fig. 2 
will power the decoder. 

When constructed on an etched cir- 
cuit board, the complete decoder, in- 
cluding required bottom clearance. fits 
in a space 33/4 x 6 x 2 inches. Since the 
unit is extremely stable and won't need 
constant adjustment, it can be tucked 
away in an unused cabinet corner. If 
you decide on chassis construction, a 
recommended size is 7 by 9 inches. This 
provides room for the power supply, 
terminal strips, transistor sockets. etc. 
If you plan to build on a chassis instead 
of on a circuit board, be certain to order 
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B+ 

R3= 
.03 

POWER RATINGS 
R .001 WATTS 

DI +V2 

IN3754 

Eg+-15 

D3 14V 
+ CI 

1250µF 
25V 

15V 

a 

117 VAC 

1N3754 

i 

T 

+V2 

RI 

0 
2N34I4 

4700 
+ + C2 

CI 250µF 350µF 
25V 15V 

14V 

+ 
C3 .24F/50V 

D3 
I5V 

ZENER 

b 

Fig. 2- a- Regulated power takeoff for using the demodulator with a tube -type tuner. 
b -lf you don't wish to draw power from a tuner, this power supply will perform well. 

Parts list for Fig. 2 

C1 -250 pF, 25V, 
electrolytic 

C2 -350 pF, 15V 
electrolytic 

C3 -0.22 AF, 50V, 
paper, Mylar or 

ceramic 
D1, D2 - 1N3754 

(RCA) or equiva- 
lent 100V silicon 
rectifier 

D3 - Zener diode, 
15V, 3/4 or 1 

watt (Motorola 

1N4744, Interna- 
tional Rectifier 
1ZF15T10 or 
equivalent) 

Q- 2N3414 (G -E) 
R1 -220 ohms 
R2 -470 ohms T- filament trans- 

former, 117 -volt 
primary, 26.5 - 
volt ct secon- 
dary, 0.6 amp 
(Knight 54 A 
1476, Triad F -40X 
or equivalent) 

the transformers without the PC 
(printed circuit) suffix. 

In mounting parts to the wiring 
board, first install the transformers, 
then R3, R22, all other resistors and 
capacitors (except R2 and Rl 1 ), and 
finally the transistors and polystyrene 
capacitors. 

The first step in alignment is to 
measure the multiplex output level of 
the tuner with an oscilloscope. Use the 
highest peak -to -peak reading as a refer- 
ence. Use an input level, from an audio 
generator to the decoder. of 25% higher 
than this reference level. (Use any con- 
venient frequency in the audio range.) 
Choose a value for R2 between 3.9K and 
12K (larger input, larger value) which 
allows undistorted reproduction of the 
input signal as seen on a scope at the 
emitter of Q2. 

Next insert a 67 -kHz signal (this 
should be accurate) and tune L for min- 
imum signal at Q2's emitter. Insert a 
19 -kHz signal at one -fourth reference 
level and tune TI for maximum voltage 
across its winding. Reduce the input sig- 
nal and tune T4 and T5, with R22 at 
maximum, for maximum voltage across 
R24. During tuning reduce the input 
level until the voltage across R24 starts 
to decrease: at this point the tuning ef- 
fect is most pronounced. 

Tack in a 470 -ohm resistor for R11 
and temporarily ground the collector of 

Fig. 3-a -Poor stereo separation; b- 
good separation; scope at adapter output. 

Q7. Tune T3 for maximum amplitude 
of the 38 -kHz waveform at Q4's col- 
lector. Then tune T2 until any jitter in 
the waveform disappears, indicating 
synchronization with the input signal. 
Continue to retune T1, T2, and T3, 
while reducing the input level, until the 
oscillator is synchronized with a 19 -kHz 
input signal at least 26 dB (one- twenti- 
eth) below reference. 

Select a value for R 11 between 200 
and 1,000 ohms that provides maximum 
undistorted 38 -kHz output. Too low a 
value will give lower -amplitude switch- 
ing voltages and reduced separation. 
Adjacent cycles of the switching wave- 
form will not have identical height (this 
is normal) but should be within 20 %. 

If you have access to a stereo mul- 
tiplex generator, remove the ground at 
Q7's collector and inject a composite 
signal at reference level. Set R22 to 
place Q7 in saturation and adjust R3 
for maximum separation. 

If such a generator is not available, 
you can run through the procedure just 
described with the decoder connected 
to a tuner receiving a stereo transmis- 
sion. Connect a potentiometer (about 
100K) to the tuner output to allow the 
input to the decoder to be reduced dur- 
ing alignment. 

After preliminary adjustment re- 
move the potentiometer from the cir- 
cuit. Connect outputs A and B to the 
vertical and horizontal inputs of a 
scope. Tune to a station known to be 
transmitting a stereophonic broadcast. 
Adjust R22 until PL lights. The scope 
pattern will probably resemble Fig. 3 -a. 
Adjust R3 until the scope display looks 
like Fig. 3 -b. A slight touchup of T1 
and resetting of R3 will result in best 
separation. If the separation seems 
poor, try another stereo station or 
broadcast. END 
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Stereo FM Stations 
In the US and Canada the number of FM stations broadcasting in 
stereo continues to grow. More than 700 currently air two-cha,- 
nel programs at various times of the day. This list includes all 
known stations. Some may be heard in towns other than those 
shown. 

ALABAMA 
Albertville WQSB -FM 105.1 
Andalusia WNBX 98.1 
Birmingham WCRT -FM 96.5 

WSFM 93.7 
Dothan WOOF -FM 99.7 
Florence MI-FM 107.3 
Huntsville WAHR 99.1 

WNDA 95.1 
Mobile WKRG -FM 99.9 

WLPR -FM 96.1 
Monroeville WMFC -FM 99.3 
Montgomery WAJM 103.3 

WFMI -FM 98.9 
Muscle Shoals WLAY -FM 105.5 
Selma WHBB -FM 100.1 
Tuscaloosa WACT -FM 105.5 

WTBC -FM 95.7 

ALASKA 
Anchorage KAMU 102.1 

KNIK -FM 105.5 

ARIZONA 
Phoenix KHEP.FM 101.5 

KMEO 96.9 
KNIX 102.5 
KOOL -FM 94.5 
KRFM 95.5 

Tucson KSOM 92.9 

ARKANSAS 
El Dorado KELD -FM 103.1 

KRIL 99.3 
Fayetteville KNWA -FM 103.9 
Fort Smith KMAG 99.1 
Hot Springs KGUS -FM 97.5 
Jonesboro KBTM -FM 101.9 
Little Rock KARK -FM 103.7 

CALIFORNIA 
Alameda KJAZ 92.7 
Bakersfield KGEE -FM 101.5 

KIFM 96.5 
Berkeley KPAT FM 102.9 
Carlsbad KARL-FM 95.9 
Coachella KCHV -FM 93.7 
Escondido KOWN-FM 92.1 
Fresno KCIB 94.5 

KFRE-FM 93.7 
KXQR 102.7 

Garden Grove KTBT 94.3 
Lodi KCVR -FM 97.7 
Long Beach KNOB 97.9 
Los Angeles KBBI 107.5 

KBIG -FM 104.3 
KCBH 98.7 
KFAC -FM 92.3 
KFMU 97.1 
KFOX.FM 100.3 

KRHM 102.7 
KXLU 89.1 

Los Banos KLBS -FM 95 9 

Los Gatos KLGS 95.3 
Marysville KRFD 99.9 
Monterey KMBY -FM 96.9 
Newport Beach KOCM 103.1 
Oceanside NUDE -FM 102.1 
Palm Springs KDES -FM 104.7 
Patterson KOSO 93.1 
Redondo Beach KKOP 93.5 
Riverside KDUO 97.5 
Sacramento KCRA -FM 96.1 

KFBK -FM 92.5 
KHIQ 105.1 
KSFM 96.9 

Salinas KSBW -FM 102.5 
San Diego KBBW 102.9 

KFMX 96.5 
KGB -FM 101.5 
KLRO 94.9 
KPRI 106.5 

San Fernando KVFM 94.3 
San Francisco KABL -FM 98.1 

KBRG 105.3 
KFOG 104.5 
KGO -FM 103.7 
KKHI -FM 95.7 
KMPX 106.9 
KPEN 101.3 
KSFR 94.9 

San Jose KEEN -FM 100.3 
KSJO -FM 92.3 

San Luis Obispo KSBY -FM 93.3 
San Rafael KTIM -FM 100.9 
Santa Ana KWIZ -FM 96.7 
Santa Barbara KGUD -FM 99.9 

KMUZ 103.3 
Santa Clara KREP 105.7 
Santa Maria KXFM 99.1 
Stockton KUOP 91.3 
Tracy KSRT 100.9 
Tulare KDFR -FM 106.7 

KGEN -FM 94.9 
Turlock KOSO 93.1 
Ventura KUDU -FM 95.1 
Visalia KONG -FM 92.9 
Walnut Creek KDFM 92.1 
Woodland KATT 102.5 

COLORADO 
Boulder KRNW 97.3 
Colorado Springs KPIK -FM 94.3 
Denver KFML -FM 98.5 

KLIR -FM 100.3 
KOSI -FM 101.1 
KTGM 105.1 

Fort Collins KFMF 93.3 
Loveland KLOV -FM 102.3 
Manitou Springs KCMS -FM 102.7 

CONNECTICUT 

Fairfield WSHU 91.1 
Hartford WHCN 105.9 

WTIC -FM 96.5 
Meriden WBMI 95.7 
New Haven WNHC -FM 99.1 

WYBC -FM 94.3 

DELAWARE 

Wilmington WDEL -FM 93.7 
WJBR 99.5 

DISTRICT OF 

COLUMBIA 
(Washington) WASH 97.1 

WGAY 99.5 
WGMS -FM 103.5 
WMAL -FM 107.3 

FLORIDA 
Belle Glade WSWN -FM 93.5 
Boca Raton WWOG 99.9 
Bradenton WBRD -FM 103.3 
Clearwater WTAN -FM 95.7 
Cocoa WEZY -FM 99.3 
Cocoa Beach WRKT -FM 104.1 

WXBR 101.1 
Coral Gables WVCG -FM 105.1 
Crestview WAAZ -FM 104.9 
Daytona Beach WNDB -FM 94.5 
Fort Lauderdale WFLM 105.9 

WMJR 100.7 
Fort Myers WINK -FM 96.9 
Fort Walton 

Beach WFTW -FM 99.3 
Gainesville WRUF -FM 103.7 
Jacksonville WIVY -FM 102.9 

WJAX -FM 95.1 
WKTZ -FM 96.1 
WOIK 99.1 

Marianna WTOT -FM 100.9 
Miami WGBS -FM 96.3 

WIOD.FM 97.3 
WWPB 101.5 

Miami Beach WAEZ 94.9 
Milton WXBM -FM 102.3 
Orlando WHOO -FM 96.5 
Palm Beach WWOS 97.9 
Panama City WMAI -FM 107.9 
Pensacola WPEX -FM 94.1 
St. Augustine WFOY -FM 97.7 
St. Petersburg WTCX 99.5 
Sarasota WSAF -FM 102.5 
Stuart WMCF 92.7 
Tallahassee WBGM 98.9 

WFSU -FM 91.5 
Tampa WFLA -FM 93.3 
West Palm Beach WPBF 107.9 
Winter Haven WXKL -FM 97.5 

GEORGIA 
Albany WGPC -FM 104.5 

WJIZ 96.3 
Americus WDEC -FM 94.3 
Athens WGAU -FM 95.5 
Atlanta WKLS 96.1 

WLTA -FM 99.7 
WSB -FM 98.5 

Carrollton WBTR -FM 92.1 
Columbus WRBL -FM 102.9 
Cornelia WCON -FM 99.3 

KMET 94.7 Bridgeport WJZZ 99.9 Gainesville WDUN -FM 106.7 
KPOL -FM 93.9 Brookfield WGHF 95.1 Griffin WKEU -FM 97.7 
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La Grange 
Milledgeville 
Moultrie 
Rome 

Savannah 
Valdosta 

HAWAII 
Honolulu 

IDAHO 
Boise 
Idaho Falls 
Lewiston 

ILLINOIS 
Aurora 
Bloomington 
Champaign 
Charleston 
Chicago 

Crete 
Decatur 
East St. Louis 
Elmwood Park 
Joliet 
Loves Park 
Mattoon 
Peoria 
Pittsfield 
Quincy 

Rockford 
Rock Island 
Springfield 

INDIANA 
Columbus 
Evansville 
Fort Wayne 

Greenfield 
Hartford City 
Indianapolis 

Kendallville 
Kokomo 
Lafayette 
Marion 
Peru 
Plainfield 
Richmond 
South Bend 

Terre Haute 

Vincennes 

IOWA 
Ames 
Cedar Rapids 

Des Moines 

WLAG FM 

WMVG-FM 
WMTM-FM 
WRGA-FM 

WROM-FM 

WTOC-FM 

WGOV-FM 

104.1 
102.3 

93.9 
102.3 
97.7 
94.1 
92.9 

KAIM-FM 95.5 
KPOI-FM 97.5 

KBOI -FM 97.9 
KID -FM 96.1 
KOZE -FM 96.7 

WMRO-FM 

W1BC-FM 
WLRW 
WE IC-FM 

WEFM 
WFMT 
WKFM 
WLS-FM 
WMAQ-FM 
WSDM 
WXRT 
WTAS 

WSOY-FM 

WMRY-FM 
WXFM 
WJOL-FM 
WLUV-FM 
WLBH-FM 
WMBD-FM 
WBBA-FM 

WGEM-FM 
WTAD-FM 
WROK-FM 
WHBF-FM 

WFMB 
WTAX-FM 

WCSI-FM 
WIKY-FM 
WKJG-FM 
WPTH 

WSMJ 

WWHC 

WFMS 
WIFE-FM 
WAWK-FM 
WKMO 
WASK-FM 
WMRI-FM 
WARU-FM 
WJMK 
WKBV-FM 
WNDU-FM 
WSBT-FM 
WTH I-FM 
WVTS 

WAOV-FM 

107.9 
101.5 

94.5 
92.1 
99.5 
98.7 

103.5 
94.7 

101.1 
97.9 
93.1 

102.3 
102.9 
101.1 
105.9 

96.7 
96.7 
96.9 
92.5 
97.7 

105.1 
99.5 
97.5 
98.9 

104.5 
103.7 

101.5 
104.1 

97.3 
95.1 
99.5 

104.9 
95.5 

107.9 
93.3 
93.5 

105.3 
106.9 

98.3 
98.3 

101.3 
92.9 

101.5 
99.9 

100.7 
96.7 

W0I-FM 90.1 
KHAK-FM 98.1 
WMT-FM 104.5 
KDMI 97.3 

Dubuque 
Fort Dodge 
Iowa City 
Sioux City 
Waterloo 

KWDM 93.3 
KDTH-FM 105.3 
KWMT-FM 94.5 
KXIC-FM 100.7 
KDVR 97.9 
KXEL-FM 105.7 

KANSAS 
Dodge City KGNO -FM 95.5 
Emporia KVOE -FM 104.9 
Kansas City KCJC 98.1 
Lawrence KANU 91.5 

KLWN -FM 105.9 
Leavenworth KCLO -FM 98.9 
Newton KJRG -FM 92.3 
Scott City KFLA -FM 94.3 
Wichita KCMB -FM 107.3 

KOTY 101.3 

KENTUCKY 
Ashland WCMI -FM 93.7 
Lexington WVLK -FM 92.9 
Louisville WHAS -FM 97.5 
Owensboro WSTO 96.1 

LOUISIANA 
Alexandria 
Baton Rouge 
De Ridder 
Hammond 
Houma 
Lafayette 
Lake Charles 
La Place 
Monroe 

New Orleans 

Opelousas 
Ruston 
Shreveport 

Thibodaux 

MAINE 
Brunswick 
Caribou 

MARYLAND 
Baltimore 

Bethesda 

Cumberland 
Halfway 
Salisbury 
Takoma Park 

KALB-FM 
WJBO-FM 
KDLA-FM 
WTGI 
KCIL-FM 
KPEL FM 

KPLC-FM 
WCKW 
KMLB-FM 
KNOE-FM 

WDSU-FM 
WNNR-FM 
WWMT 

WWOM-FM 
KSLO-FM 
KRUS-FM 

KBCL-FM 
KWKH-FM 
KT IB-FM 

96.9 
102.5 
101.7 
107.1 
107.1 

99.9 
99.5 
92.3 

104.1 
101.9 

93.3 
97.1 
95.7 
98.5 

107.1 
107.1 
96.5 
94.5 

106.3 

WCME-FM 98.9 
WFST-FM 97.7 

WAGE-FM 

WBAL-FM 
WFMM-FM 
WITH-FM 
WHFS 

W1MD 

WC UM-FM 
WHAG-FM 
WBOC-FM 
WGTS-FM 

MASSACHUSETTS 

Boston WBCN 

WGBH -FM 

WHOH -FM 

Framingham WKOX -FM 

Lynn WLYN -FM 

North Adams WMNB -FM 

Waltham WCRB -FM 

Worcester WSRS 

101.9 
97.9 
93.1 

104.3 
102.3 

94.7 
102.9 

96.7 
94.3 
91.9 

104.1 
89.7 
94.5 

105.7 
101.7 
100.1 
102.5 

96.1 

MICHIGAN 
Bay City 

Detroit 

East Lansing 

Flint 
Grand Rapids 

Holland 
Interlochen 
Kalamazoo 

Marquette 
Midland 
Mount Pleasant 
Saginaw 
Saline 
Traverse City 

WBCM-FM 
WNEM-FM 
WABX 

WBFG 

WDET-FM 

WDTM 

WGPR 

WJBK-FM 
WLDM 
WOMC 
WXYZ-FM 
WSWM 
WVIC-FM 

WGMZ 
WFUR-FM 

WJFM 
WOOD-FM 
WHTC-FM 
WIAA 

WSEO-FM 
WMUK 

WDM1-FM 
WQDC 

WCEN-FM 
WSAM-FM 
WOIA 
WLDR-FM 
WTCM-FM 

MINNESOTA 
Anoka KTWN 

Golden Valley KQRS -FM 

Minneapolis- 
St. Paul KSTP -FM 

KWFM 

WAYL 
WLOL -FM 

WPBC -FM 

Rochester KNXR 

KROC -FM 

St. Louis Park KRSI -FM 

Willmar KWLM -FM 

MISSISSIPPI 
Biloxi 
Corinth 
Forest 
Greenwood 
Gulfport 
Hattiesburg 
Houston 
Jackson 
Kosciusko 
Laurel 
Natchez 
New Albany 
Pascagoula 

WVMI-FM 
WKCU-FM 

WQST 

WSWG 

WROA-FM 

WFOR-FM 

WCPC-FM 
WWHO 
WKOZ-FM 
WNSL-FM 
WNAT-FM 
WNAU-FM 
WPMP-FM 

MISSOURI 
Cape Girardeau KZYM -FM 
Crestwood KSHE 

Dexter KDEX -FM 

Joplin KSYN 

Kansas City KCMO -FM 

KMBC -FM 
St. Louis KCFM 

Sedalia KSIS -FM 
Springfield KTXR 

96.1 
102.5 

99.5 
98.7 

101.9 
106.7 
107.5 

93.1 
95.5 

104.3 
101.1 

99.1 
94.9 

107.9 
102.9 

93.7 
105.7 

96.1 
88.3 

106.5 
102.1 

95.7 
99.7 
94.5 
98.1 

102.9 
101.9 
103.5 

107.9 
92.5 

94.5 
97.1 
93.7 
99.5 

101.3 
97.5 

106.9 
104.1 
102.5 

106.3 
94.3 
92.5 
99.1 

107.1 
103.7 
93.3 
94.7 

105.1 
100.3 
95.1 

103.5 
99.1 

102.9 
94.7 

107.3 
92.5 
94.9 
99.7 
93.7 
92.1 

101.5 

MONTANA 
Billin,s KURL -FM 97 1 

Great Falls KOPR -FM 106 3 
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NEBRASKA 
Columbus 
Lincoln 
Omaha 

NEVADA 
Las Vegas 

Reno 

KJSK-FM 101.1 
KWHG 106.3 
KOIL-FM 96.1 
KOWH-FM 94.1 

KORK -FM 97.1 
KRGN 101.9 
KVEG -FM 92.3 
KNEV 95.5 
KSRN 104.5 

NEW 

HAMPSHIRE 
Mount 

Washington WMTW -FM 94.9 
Nashua WOTW -FM 106.3 

NEW 

JERSEY 

Atlantic City 
Dover 
Long Branch 
Paterson 
Princeton 
Trenton 

WFPG-FM 96.9 
WDHA-FM 105.5 
WRLB 107.1 
WPAT-FM 93.1 
WPRB 103.3 
WBUD-FM 101.5 
WTOA 97.5 

NEW MEXICO 
Albuquerque 

Hobbs 
Los Alamos 
Roswell 
Santa Fe 

University Park 

NEW YORK 
Albany 
Babylon 
Binghamton 
Buffalo 

De Pew 

Elmira 
Garden City 
Ithaca 
Jamestown 
Lake Success 
Middletown 
Mount Kisco 
New York 

Patchogue 
Plattsburgh 
Riverhead 
Rochester 

KHFM 96.3 
KRST 92.3 
KHOB-FM 95.7 
KRSN-FM 98.5 
KBIM-FM 94.9 
KSNM 95.5 
KRWG 91.7 

WHRL-FM 
WGSM-FM 
WNBF-FM 
WADV 

WDCX 

WBLK-FM 
WENY-FM 
WLIR 
WVBR-FM 
WKSN-FM 
WTFM 

WALL-FM 

WRNW 
WABC-FM 

WCBS-FM 

WKCR 
WNBC-FM 

WNEW-FM 

WNYC-FM 

WOR-FM 
WPIX-FM 

WOXR-FM 
WRFM 

WPAC-FM 

WEAV-FM 
WHRF 

WBBF-FM 

WCMF 

103.1 
94.3 
98.1 

106.5 
99.5 
93.7 
92.7 
92.7 
93.5 

101.7 
103.5 

92.7 
107.1 

95.5 
101.1 

89.9 
97.1 

102.7 
93.9 
98.7 

101.9 
96.3 

105.1 
106.1 

99.9 
103.9 

92.5 
96.5 

Schenectady WGFM 99.5 
Syracuse WONO 107.9 

WSYR -FM 94.5 
Troy WFLY -FM 92.3 
Utica WRUN -FM 104.3 

WUFM 107.3 

NORTH 

CAROLINA 
Black Mountain 
Burlington 
Charlotte 

Fayetteville 
Greensboro 

Greenville 
Hickory 

Jacksonville 
Leaksville 
Raleigh 
Reidsville 
Statesville 
Washington 
Williamston 

WMIT 
WBBB-FM 
WBT-FM 
WSOC-FM 
WFNC-FM 

WMDE 

WING 
WNCT-FM 
WHKY-FM 
WIRC-FM 

WXOR-FM 
WL 0E-FM 
WPTF-FM 
WWMO 
WFMX 
WITN-FM 

WIAM-FM 

106.9 
101.1 
107.9 
103.7 

98.1 
98.7 
97.1 

107.7 
102.9 

95.7 
105.5 

94.5 
94.7 

102.1 
105.7 
93.3 

103.7 

NORTH 

DAKOTA 
Fargo WDAY -FM 93.7 
Grand Forks KVBC -FM 94.7 

OHIO 
Ashtabula WREO -FM 97.1 
Cambridge WILE -FM 96.7 
Canton WCNO 106.9 

WHBC -FM 94.1 
Cincinnati WAEF -FM 98.5 

WCXL 105.1 
WKRC -FM 101.9 

Cleveland WCLV 95.5 
WDOK 102.1 
WHK -FM 100.7 
WNOB 107.9 
WZAK 93.1 

Columbus WBNS -FM 97.1 
Elyria WBEA 107.3 
Fairfield WCNW -FM 94.9 
Findlay WFIN -FM 100.5 
Kettering WVUD -FM 99.9 
Mansfield WVNO -FM 106.1 
Medina WDBN 94.9 
Middletown WPFB -FM 105.9 
Port Clinton WRWR -FM 94.5 
Portsmouth WNXT -FM 99.3 

WPAY -FM 104.1 
Salem WSOM -FM 105.1 
Springfield WBLY -FM 102.9 
Toledo WCWA -FM 104.7 

WSPD -FM 101.5 
Urbana WCOM -FM 101.7 
Wooster WWST -FM 104.5 
Youngstown WBBW -FM 93.3 

OKLAHOMA 
Lawton 
Midwest City 
Oklahoma City 

KLAW 101.5 
KXLS-FM 92.5 
KFNB 101.9 
KOCY-FM 96.1 
KOFM 104.1 
KYFM 98.9 

Stillwater KOSU -FM 91.7 
KSPI -FM 93.9 

Tahlequah KTLO -FM 101.7 
Tulsa KOCW 97.5 

KRAV 96.5 

OREGON 
Eugene KFMY 97.9 

KWFS -FM 96.1 
Portland KOIN -FM 101.1 

KPFM 97.1 
KXL -FM 95.5 

PENNSYLVANIA 
Allentown 
Altoona 
Boyertown 
Braddock 
Chambersburg 
Ebensburg 
Ephrata 
Erie 
Hanover 
Harrisburg 
Johnstown 
Lancaster 
Lock Haven 
Oil City 
Philadelphia 

Pittsburgh 

Reading 
Red Lion 
Ridgway 
Scranton 
State College 

Tyrone 
Warren 
Wilkes -Barre 

PUERTO 

RICO 
Aguadilla 
Arecibo 
Mayaguez 
Ponce 

Rio Piedras 
San Juan 

RHODE 

ISLAND 
Providence 

SOUTH 

CAROLINA 
Beaufort 
Columbia 
Conway 

WFMZ 
WFBG-FM 
WBYO-FM 
WLOA-FM 

WCHA-FM 
WEND-FM 

WGSA-FM 
WWYN-FM 
WYCR 

WTPA-FM 
WJAC-FM 

WGAL-FM 
WBPZ-FM 
WDJR 

WDVR 
WFIL-FM 
WFLN-FM 
WHAT-FM 
WMMR-FM 
WPBS 

WPEN-FM 

WOAL 
KOV-FM 

WKJF 

WYDD-FM 

WRFY-FM 

WGCB-FM 
WKBI-FM 
WWDL-FM 
WMA1-FM 
WRSC-FM 
WGMR-FM 
WRRN 

WYZZ 

100.7 
98.1 

107.5 
96.9 
95.1 
99.1 

105.1 
99.9 
98.5 

104.1 
95.5 

101.3 
92.1 
98.5 

101.1 
102.1 

95.7 
96.5 
93.3 
98.9 

102.9 
106.1 
102.5 
93.7 

104.7 
102.5 

96.1 
94.3 

104.9 
103.1 
96.7 

101.1 
92.3 
92.9 

WABA-FM 100.3 
WNIK-FM 106.3 
WKJB-FM 99.1 
WLEO-FM 101.9 
WPAB-FM 93.3 
WFID 95.7 
WIAC-FM 102.5 

WBRU 95.5 
WCRO 101.5 
WHIM -FM 94.1 

WBEU-FM 

WCOS-FM 
WLAT-FM 

98.7 
97.9 

104.1 

36 RADIO -ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


Florence WJMX -FM 
Greenville WMUU -FM 
North Charleston WKTM 
Seneca WBFM 
Spartanburg WSPA -FM 

SOUTH 

DAKOTA 
Sioux Falls KELO-FM 

TENNESSEE 

Brownsville WBHT-FM 

Chattanooga WDEF-FM 
WDOD-FM 

Clinton WYSH FM 

Greeneville WOFM-FM 
Humboldt WIR1-FM 

Kingsport WKPT-FM 
Knoxville WEZK 

Manchester WMSR-FM 
McKenzie WKTA 

Memphis KLYX 

WMC-FM 
Morristown WMTN-FM 
Nashville WLAC-FM 

WNFO-FM 
WSIX-FM 

Sevierville WSEV-FM 

Tullahoma WJIG-FM 

TEXAS 

Abilene KWKC-FM 
Amarillo KVII-FM 
Austin KHFI-FM 

KTBC-FM 
Beaumont KTRM-FM 

KLVI-FM 

Big Spring KFNE 

Br ownwsod KFRN-FM 
Bryan KORA-FM 

Clear Lake City KMSC 

Dallas KBOX-FM 
KIXL-FM 
KRLD-FM 
WRR-FM 

El Paso KTSM-FM 
fort Worth KCUL-FM 

KF1Z-FM 
KXOL-FM 
WBAP-FM 

Gainesville KGAF-FM 

Highland Park KVIL-FM 
Houston KBNO 

KFMK 

KLEF 
KODA-FM 

KQUE 

KRBE 
KXYZ-FM 

Longview KLUE-FM 

Lubbock KBFM 
KLBK-FM 
KSEL-FM 

McAllen KQXX-FM 

Odessa KWMO 

Port Arthur KFMP 

San Angelo KWLW 

San Antonio KEEZ 

KITE-FM 
KITY 

KMFM 

Sinton KTOD-FM 

Texarkana KOSY-FM 

103.1 
94.5 

102.5 
98.1 
98.9 

92.5 

95.3 
92.3 
96.5 

104.9 
94.9 

102.3 
98.5 
97.5 
99.7 

106.9 
101.1 

99.7 
95.9 

105.9 
103.3 

97.9 
102.1 

93.3 

105.1 
94.1 
98.3 
93.7 
95.1 
94.1 
95.3 
99.3 
98.3 

102.1 
100.3 
104.5 

92.3 
101.1 

99.9 
93.9 
97.1 
99.5 
96.3 
94.5 

103.7 
93.7 
97.9 
94.5 
99.1 

102.9 
104.1 

96.5 
105.7 

96.3 
94.5 
93.7 
98.5 
99.1 
93.3 
93.9 
97.3 

104.5 
92.9 
96.1 

101.3 
102.5 

Victoria KTXN.FM 
Waco KEFC 

Wichita Falls KNTO 

UTAH 
Ogden KBOC 

Salt Lake City KLUB -FM 

KSL -FM 

KSOP -FM 

KWHO -FM 

VIRGINIA 
Harrisonburg WSVA-FM 
Lynchburg WWOD-FM 
Martinsville WMVA-FM 
Newport News WGH-FM 
Norfolk WTAR-FM 

WYFI-FM 
Petersburg WSSV-FM 
Richmond WFMV 
Roanoke WSLS-FM 
South Hill W1WS FM 

Suffolk WXYW 
Winchester WHPL-FM 

WASHINGTON 
Aherdeen KDUX -FM 

Bellingham KERI 

Bremerton KBRO-FM 
Edmonds KGFM 

Richland KCYS 

Seattle KBBX 
KETO FM 

KIRO-FM 
KISW 
KIXI-FM 
KLSN 

Spokane KDNC-FM 
KHQ-FM 
KTWD 

Tacoma KLAY-FM 

WEST 

VIRGINIA 
Beckley WBKW 
Bluefield WHIS -FM 
Charleston WKNA 

WVAF 

Martinsburg WEPM -FM 
Morgantown WAJR -FM 

St. Albans WKLC -FM 
Wheeling WIRE -FM 

WISCONSIN 
Delafield WHAD 

Eau Claire WIAL-FM 
Green Bay WBAY-FM 
Janesville WCLO-FM 
La Crosse WWLA-FM 
Kenosha WAX() 

WLIP-FM 
Madison WHA FM 

WISM-FM 
WMFM 
WRVB-FM 

Man itowoc WKUB-FM 
Marshfield WDLB-FM 
Milwaukee WAWA 

WFMR 

WISN-FM 
WTM1-FM 

92.1 
95.5 
95.1 

101.9 
97.1 

100.3 
104.3 
93.3 

100.7 
100.1 

96.3 
97.3 
95.7 
99.7 
99.3 

103.7 
99.1 

105.5 
92.9 

102.5 

104.7 
104.3 
106.9 
105.3 
95.1 
98.9 

101.5 
100.7 

99.9 
95.7 
96.5 
93.7 
98.1 

105.7 
106.1 

99.5 
104.5 
98.5 
99.9 
97.5 

101.9 
105.1 
107.5 

90.7 
94.1 

101.1 
99.9 
93.3 
96.9 
95.1 
88.7 
98.1 

104.1 
102.5 

92.1 
106.5 
102.1 

96.5 
97.3 
94.5 

Oshkosh 
Platteville 
Sauk City 
Tomah 
Two Rivers 
Waupaca 
Wausau 
West Bend 

WYOMING 
Cheyenne 

WOSH-FM 
WSWW-FM 

WVLR 

WTMB-FM 
WTRW-FM 
WDUX-FM 
WSAU-FM 
WBKV-FM 

KVWO -FM 

103.9 
99.3 
96.7 
98.9 

102.3 
92.7 
95.5 
92.5 

106.3 

CANADA 

ALBERTA 

Calgary CHFM-FM 
Edmonton CFRN-FM 
Red Deer CKRD-FM 

BRITISH 

COLUMBIA 
Kamloops CFFM -FM 
Penticton CKOK -FM 
Vancouver CHQM -FM 

CKLG -FM 
Victoria CFMS -FM 

MANITOBA 
Brandon CKX -FM 
Winnipeg CJOB -FM 

CKY-FM 

NEW 

BRUNSWICK 
St. John CFBC -FM 

ONTARIO 
Cobourg 

Port Hope CHWC 
Hamilton CHML-FM 
Kingston CKWS-FM 
London CFPL-FM 
Ottawa CFMO 
Port Arthur CKPR-FM 
Sault Ste. Marie CLIC-FM 

CKCY-FM 
Sudbury CKSO-FM 
Toronto CHFI-FM 

CHUM-FM 
CJRT-FM 
CKFM 

Windsor CKLW-FM 

QUEBEC 

Montreal CFCF-FM 

CJFM-FM 
CJMS-FM 

CKGM-FM 
Quebec CHRC-FM 
Rimouski CJBR-FM 
Ste. Anne de la 

Pocatiere CHGB-FM 
Sherbrooke CHLT-FM 
Verdun CKVL-FM 

SASKATCHEWAN 
Saskatoon CFMC -FM 

CJUS -FM 

95.9 
100.3 

98.9 

98.3 
97.1 

103.5 
99.3 
98.5 

96.1 
97.5 
92.1 

98.9 

103.1 
95.3 
96.3 
95.9 
93.9 
94.3 

100.5 
104.3 

92.7 
98.1 

104.5 
91.1 
99.9 
93.9 

92.5 
95.9 
94.3 
97.7 
98.1 

101.5 

102.9 
102.7 

96.9 

103.9 
89.7 
END 
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WO INTERFERENCE NULLERS 

INPüT IST PHASE SHIFTER 
(180 °AT SELECTED 
FREQ) 

ORIGINAL SIGNAL 

V 

/'\COMBINED SIGNAL 

*TUNING 
CONTROL 

3RD PHASE SHIFTER 
(180 °AT ALL FRED) 

SELECTIVITY 
CONTROL 

2ND PHASE SHIFTER 
(180° AT ALL FRED) 

OUTPUT 

Fig. 1 -When operating in the "select" mode, the Selectoject uses positive feedback to 
increase the amplitude of the desired narrow band of frequencies fed to the output. 

INPUT% IST PHASE SHIFTER 
(180 °AT SELECTED 
FRED) 

4-ATUNING 
CONTROL 

3RD PHASE SHIFTER 
(180 °AT ALL FRED ) 

2ND PHASE SHIFTER 
(180 °AT ALL FRED) 

+°Q 
OUTPU1 

Fig. 2 -The Selectoject can also reject a narrow frequency range. This is accomplished 
by inverting part of the signal so it cancels itself. Other frequencies are unaffected. 

By JACK ALTHOUSE 

and OTIS VAN HOUTEN 

IN COMMUNICATION RECEIVERS (CB, 

commercial two -way, SWL or amateur) 
heterodyne interference from undesired 
signals is a constant problem. Here is a 
pair of construction projects, both solid - 
state, and each with its own solution to 
the problem. 

Selectoject 
Devised some years ago, this circuit 

was named for what it does: select, oscil- 
late, or reject. It works in the audio sec- 
tion of the receiver, where it can (a) 
select a narrow band for amplification, 
rejecting all others, or (b) reject only a 
narrow slice of frequencies. 

In the select mode, shown in Fig. 1, 
a selected frequency is boosted. The first 
phase shifter operates only at the de- 
sired frequency, while the third shifter 
(or inverter) works at all frequencies. 
Because of the feedback loop, the select- 
ed frequency is shifted 360° (180° by 
each inverter) and added to the input. 
The combined signal at that frequency 
has a greater amplitude (adjusted by the 
SELECTIVITY control) than the original. 
Since all other frequencies are only 
shifted 180 °, they tend to partially can- 
cel out. 

In the reject mode (shown in Fig. 
2) the selected frequency is split into 
two channels. The second and third 
shifters give all frequencies a 180° shift, 
but the first inverter gives the selected 
frequency an additional 180 °. When 
the two channels are combined, the se- 
lected frequency cancels out. 

To make the circuit oscillate, it's 
only necessary to place it in the select 
mode and increase feedback until it 
equals the input. At this point the unit 
becomes a perfectly good audio oscilla- 
tor for testing. 

This Selectoject uses FET's, which 
are ideally suited for phase inverters. 
Not only are they made in both p- and 
n- channel types, they are high- imped- 
ance devices which will match most 
existing receiver circuits. 

Fig. 3 is the schematic of the Select- 
oject. To maintain symmetry, you should 
use matched pairs for R1 R2 and R5 
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TB Q2 R4 C6 R5 C4 R6 CIO 03 R7 R8 RIO CT R9 

RII 

s- 

. 1. "-4*-$ 

MO 

. 

S2 

10°"0 ;rev.' vY E...1E47 . 

R3 

SI C3 QI CI C2 RI R2 C5 04 C8 RI2 RI3 R14 C9 

Selectoject Parts List 

C1 -.01 µF, 200 volts 
C2, C4 -.0022 pF, 100 volts 
C3, C5, C6. C8, C10 -0.47 µF, 100 volts 
C7, C9 -10 pF, 10 volts, electrolytic 
Q1, Q2, Q3. Q4- 2N4360 FET, Fairchild 

(send post card to Marketing Ser- 
vices Fairchild Semiconductors, 313 
Fairchild Drive, Mountain View, 
Calif.. and request name and ad- 
dress of your nearest Fairchild 
stocking distributor) 

RI, R2 -2,200 ohms (matched pair) 
R3 -dual pot, 500K audio taper 
R4, R7 -2.2 meg 
R5, R6 -2,200 ohms (matched pair) 
R8 -1,000 ohms 
R9, R13 -220 ohms 
R10, R14 -2,200 ohms 
R11 -pot. 1 meg, audio taper 
R12 -4.700 ohms 
All fixed resistors 1/4 watt 
S1 -spst toggle switch 
S2 -dpdt toggle switch 
Miscellaneous -5- terminal strip, 4% x 

4% -in perforated board, 7 x 5 x 3 -in. 
metal box, terminals and spacers for 
board. 

R6. You can buy I r'r resistors. or use 
an ohmmeter to select close pairs from 
a number of 2,2) -ohm units. 

The easiest way to build the Select - 
oject is to mount and wire the compo- 
nents on the 41 x 41/2-inch perforated 

OUTPUT 

-"<c. 

INPUTT 1 

.01 

GND 

01,2,3,4 2N4360 (FAIRCHILD) 

RI 
01 

2.2K 
C2 

*R5 
02 

D .0022 C3 
G 

S 500K .47 

R3-a R4 

2.2K t i 2.2 MEG 

'TUNING 

2.2 K 
C 4 

D .0022 C5 

S 500K .47 

ì2 R2 

ONO 

T8 
GND'LUG 

- 
CO. .47 

/ 

03 
R8 IK 

C6 

*R 6 
2.2K 

R3-b R7 

2.2 MEG 

J 
S2-o 

moo RII 

I MEG 

GND ' LUG 
SELECTIVITY 

RI2 

04 

R9 
2200 

RIO C7 
2.2K f 10 

4.7K 

CIO 47 

S2 bo1 

RI3 

R14 
2.2 K 

22Oß 

1C9 
+ 10 

MATCHED PAIRS 

Fig. 3 -FET Selectoject circuit is obviously much like the old vacuum -tube version. 
Heavy lines are those wires which join the perforated board to the case components. 

board as shown in the photo above. But 
drill mounting holes both in the board 
and in the 7 x 5 x 3 -inch box first. Wires 
from the board to the panel components 
are drawn in heavier lines in Fig. 3. 

FET lead arrangement is shown in 

Fig. 4 -a, while 4 -b shows how to bend 
the leads for board mounting. 

The battery isn't shown in the 
schematic. for you may want to power 
your unit from an external source. There 
is room in the box, however, to mount a 
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TWO INTERFERENCE NULLERS 

One author built two Q multipliers in a single case, to have double nulling capability. 

Front view of the completed twin Q multiplier (Peak or Nuller) receiver accessory. 

Fig. 4-a- You'll find the FET lead coding 
easy to make out, but there's one thing 
you won't believe. It makes no difference 
if drain and source leads are interchanged! 
b -To facilitate mounting on the perfo- 
rated board, bend FET leads like this. 

40 

Fig. 5- Follow these steps 
Selectoject to audio section 

to connect 
of receiver. 

9 -volt transistor battery. As the Selecto- 
ject draws only about 4 mA, a zinc - 
carbon type (NEDA 1604) should last 
about 48 hours. A mercury battery 
(NEDA 1604M) will be good for two 
or three times that. 

This device is made to work into 
a high- impedance receiver audio section, 
and should be connected as shown in 
Fig. 5. 

In practice, you'll find it easiest to 
reject a single heterodyne with the TUN- 
ING control. SELECTIVITY controls 
the amount of null or boost. If an inter- 
fering signal produces a fundamental 
and harmonics, you'll probably get best 
results in the select mode, tuning for best 
signal -to -noise ratio. 

Q multiplier 
Another way of getting rid of het- 

erodyne interference in a receiver is by 
varying the Q of the i.f. circuit. For in- 
stance, the Colpitts oscillator of Fig. 6, 
when connected in a receiver i.f. stage, 
will vary the selectivity depending on the 
position of R3. 

With R3 set for zero resistance, 
maximum positive feedback occurs and 
the circuit oscillates at a frequency deter- 
mined by L, CI, C2 and C5. Under this 
condition, the Q of the LC tank is almost 
infinite, producing high gain around the 
selected frequency. The effect in the re- 
ceiver is the same as rejecting all other 
frequencies. By adding a third transistor, 
the circuit can null out a narrow fre- 
quency range. 

The frequency of the peak or null 
can be varied over a 25 -kHz range cen- 
tered on 455 kHz. Peak bandwidth is 
adjustable from 1 to 20 kHz, while null 
bandwidth can he widened to eliminate 
most typical voice signals. The entire 
circuit can, depending on control set- 
tings, provide voltage gains from 5 to 10. 

Refer to Fig. 7 for circuit function. 
The input is isolated from the receiver 
by R I , and the output is similarly iso- 
lated by its connection to the feedback - 
stage (Q2) emitter. This makes cable 
connections to the receiver uncritical. 

In the peak mode. the i.f. input sig- 
nal is applied to a voltage divider con- 
sisting of R I in series with the parallel 
combination of R2, the input impedance 
of Q1, and the resonant impedance of 
the tank. At the tank's resonant fre- 
quency (f«) the input impedance of Q1 
is high due to the bootstrap feedback 
connection through R3. But at frequen- 
cies other than f,,, circuit impedance is 
much less, as is developed voltage. 

Emitter follower Q2 isolates the in- 
put and output stages, and the output is 
taken from the collector circuit of Q3. 

In the null mode, the signal from 
output amplifier Q3 is fed back to the 
input tank. This negative feedback 
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Fig. 6 -A Colpitts oscillator can be used 
as a Q multiplier in a receiver i.f. stage. 

causes gain to be very low at f,,, produc- 
ing a notch (or null) in the i.f. response 
curve. 

Construction requirements aren't 
critical, with two exceptions: R2 and R8, 
nominally 270 K, should be chosen to 
drop half the supply voltage to the re- 
spective bases of Q1 and Q3. The tran- 
sistors may be npn's like the 2N388, 
2N365A or 2N1304. Specifications 
should be at least the following: f =,, 5+ 
MHz, E,, 20+ volts, P,, 100+ mW, 
h1. 100 +. 

As shown in the photo, you can 
build the Q multiplier with point -to- 
point wiring in a small box. (The model 
shown is actually two separate Q multi- 
pliers in series, which permits more ef- 
fective deheterodyning.) Or you may 
prefer a perforated board. Be sure the 
tank circuit components are rigidly 
mounted in a box with tight corners, for 
proper shielding. 

Signal connections are shown in 
Fig. 8. Remove the agc connection to 
the i.f. transformer, and ground the bot- 
tom of the winding. Then add a 470K 
resistor from the last i.f. grid to the agc 
line just disconnected. Use shielded ca- 
ble to connect the Q multiplier to the in 
and out points shown in Fig. 8. 

If you wish, you may use a 9 -volt 
battery to power the system (as men- 
tioned above). To avoid the nuisance of 
changing batteries, you can alternatively 
steal the approximately 20 mA needed 
(for the twin version) from the receiver 
audio output stage, as illustrated in Fig. 
9. Dc cathode voltage should be in the 
range of 8 -13. The effective power - 
circuit resistance of the twin Q multi- 
plier is about 450 ohms, so you can 
substitute the circuit for an existing out- 
put -stage cathode resistor in the range 
of 400 -500 ohms. If your receiver uses 
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RI t 
3.3MEG 

..002 
25V 001 

CI 25V 

R3 

TUNE 5V 

211E 
70K 01 

) 02 

Q 

01,2.3 
2N388,2NI304 

IOK 
R4 I R5 IK 

C5 
100pF 
MIDGET 

R6 

IOK 

R7 C6 

1 
I 

R8 4K 

270K 

100 Si .1 

25V 

) 9V 

RIO 
IK 

C8 OUTPUT 
- I 

02 
Q3 600V _ 

R9 
2.2K 

RII 
loon 

+ C7 

T' 25V 

C4 
330pF, MICA 1 

PEAK 

*SEE TEXT 

4 
2 

03 

NULL 5 6 
C9 .02/600V 

NPUT 

Fig. 7- Complete schematic of the solid -state Q multiplier. For greater flexibility in 
interference rejection, you may want to build two and put them in series. You'll then 
be able to cut through much hash by nulling out two signals, and copy cleaner signals. 

Q Multiplier Parts List 

Cl, C2 -.001 µF, 25 volts 
C3 -.002 5F, 25 volts 
C4 -330 pF, mica 
C5-100 pF, midget variable 
C6-0.1 µF, 25 volts 
C7 -1.5 µF, 25 volts, electrolytic 
C8. C9 -.02 NF, 600 volts 
L-40 to 300 pH variable (J. W. Miller 

2002, or equivalent) 

QI, Q2, Q3- 2N1304 (see text) or equiva- 
lent 

R1 -3.3 meg 

R2, R8 -270K (see text) 
R3, R6 -pot, 10K linear taper 
R4, R5, R10 -1,000 ohms 
R7, R11 -100 ohms 
R9 -2,200 ohms 
All fixed resistors 1/2 watt 
Miscellaneous -input and output phono 

jacks, aluminum case, tie strips, 
shielded cable. 

another value, you'll have to shunt it 
with an added resistor to equalize the 
load. Be sure to use a cathode bypass 
electrolytic of about 50 to 100 p.F at 25 
volts -add one if not already present. 

To align the circuit, apply a 455 - 
kHz signal to the input jack. With C5 
(the TUNE control) in the middle of its 
range and the switch set to PEAK, adjust 
L for maximum output. Be sure the Q 

and aw controls are at midrotation, 
with Q set just below oscillation point. 

In operation, the TUNE control ad 
justs the position or frequency of the 
peak or null. The bandwidth control 
sharv:n3 or broadens, and the Q control 
adjusts the height or depth of the peak 
or null. F- 3r initial adjustment, tune in 
a signal on t2.: receiver with the switch 
in the NULL po, ition and the TUNE con- 
trol detuned. Turn the bandwidth control 
to maximum clockwise position and ro- 
tate the Q control until you hear a squeal 
in the speaker -indicating oscillation. 
Now turn the Q control counterclock- 
wise until oscillation just stops. The Q 

control is now properly adjusted. 
So there you are -take your 

choice, get out that soldering tool, and 
start your way toward slicing out inter- 
ference! END 

Fig. 8 -Q multiplier connection to receiver 
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45011 ) 

50- 100µF /25V -SEE TEXT 

Fig. 9 -How to steal power for the Q mutt. 
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IN'S AND OUT'S OF LEAD -INS 
They're only pieces of wire, but they carry that all- important signal 

By EDWARD A. LACY 
AN ANTENNA FARM ON THE OUTSIDE 
of your vine -covered cottage may result 
in a jungle of lead -in wires inside its 
walls. For whether you have TV, ham, 
SWL, Citizens -band or FM antennas 
(some poor souls have all of these!) the 
antenna lead -in presents a problem: How 
do you get the thing into the house 
neatly, efficiently and safely? 

Some would say, "Just drill a hole 
in the wall and pull it through." Many 
installations plainly follow this direct 
approach. 

Unfortunately, this simple method 
usually looks atrocious (especially if you 
are living in rented quarters). It's in- 
convenient to disconnect or service, and 
it may be unsafe according to the Na- 
tional Electrical Code. 

There are simple, straightforward 
procedures to fit most lead -in problems, 
however, plus new hardware to make 
the job easier. By following a few sim- 
ple fundamentals. you can please your 
wife, get the best possible signal in and 
out of the house, and not electrocute 
your children and pets in the process. 

Let's follow your lead -in from the 
antenna to your equipment. We'll as- 
sume that you have made good me- 
chanical and electrical connections at 
the antenna, there is no mechanical 
strain on the connections, and all con- 
nections have been made as weather- 
proof as possible. Weatherproof coax 
connectors by covering with silicone 
grease and all other connections by 
wrapping well with plastic tape or cov- 
ering with a weatherboot. 

If you have mast- mounted equip- 
ment- preamplifiers or matching trans- 
formers. for example -make sure you 
leave a drip loop (a U- shaped piece of 
the lead -in) to keep rain from running 
into your equipment. If you have an an- 
tenna rotator, leave enough slack in the 
lead -in to permit rotation. Extra slack 
also may be useful should you want to 
bring the antenna down to your level 
when disconnecting the lead -in. Don't 
forget to ground the mast and fit an ef- 
ficient lightning arrester to the lead. 

We won't get into the controversy 
of coax vs twin -lead for TV here, ex- 
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How not to route lead -in; the insulator 
wears through and the screen won't fit. 

To more the TV and clean thu' rug, you 

cept to say that coax is not nearly so 
critical to install, especially for color 
TV. If you do use coax for TV, get all - 
channel cable so you will be set up for 
uhf, regardless of whether you now have 
high- channel stations on the air in your 
area. 

No matter what type of lead -in 
you use, do not run it above or below 
power lines. Mount and restrict the 
lead -in so it can swing no closer than 10 
feet to wires carrying more than 250 
volts; no closer than 2 feet to wires car- 
rying less than 250 volts. If no more 
than 150 volts are involved, you can run 
the lead -in within 4 inches of the power 
line, provided all lines are mounted se- 
curely to preserve the minimum perma- 
nent separation. 

With coax or shielded twin -lead. 
you can tape it to the mast about every 
6 feet with plastic tape. This will keep it 
from blowing in the breeze and even- 
tually breaking because of vibration. 
With oval or all- weather twin -lead (no 
more flat twin -lead, please!). use plastic 
clips or all -polyethylene -head standoff 
insulators every 6 feet down the mast 
and across the roof of your quarters. 
Note that suitable types of twin -lead are 
too rigid to be twisted as was required 
for flat line. 

For transmitting antennas. if coax 
is not used. mount the lead -in at least 3 

inches away from the outer wall of the 
building, using nonabsorptive insulated 
supports. 

When bringing the lead -in into the 
house. you can run it directly through 
or alongside metal pipes if you use coax 
or shielded twin- lead. Unshielded twin - 
lead. of course, must avoid such pipes if 
possible. 

The only precautions necessary 
with coax: Don't crush it: don't pierce 
the insulation with staples, etc. Use 
hand -driven staples instead of a staple 
gun to avoid indenting the shield. 
Shielded twin -lead requires similar care. 

Now, where should you bring the 
lead -in into the house? New hardware 
allows you to bring it in practically any 
place -the roof. eaves, window or win- 
dow board, basement or foundation 

simply unplug the lead -in at the wall box. wall, even directly through the outer 

RADIO -ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


wall to the point where the lead -in will 
be used. Which method is best? 

If one or more of your antenna 
outlets is to be mounted directly on an 
outside wall of your house, then it will 
probably be easier to bring the antenna 
directly through the wall using either a 

coax or twin -lead wall- through connec- 
tor. You can, however, come up 
through the basement or crawl space 
and drill up through the floor for out- 
side -wall outlets. 

For all inside -wall outlets, come 
through the attic (by way of the eaves, 
ventilator or roof), through the base- 
ment (by way of a basement window or 
wall), or through the crawl space under 
the house (by way of a ventilator or the 
foundation wall) and then up (or 
down) the wall as needed. Don't plan on 
snaking a lead -in down an outside wall; 
insulation and braces make it too diffi- 
cult a task. 

Of these methods. the basement 
route is certainly the most convenient 
(unless you have a finished ceiling in the 
basement). You won't have to snake the 
lead -in down from the ceiling. For 
homes without a basement, the crawl 
space has the same advantage, too, if 
you care to brush aside the spiders and 
other denizens of the dusty, dark hole. 

If none of these methods works, 
you can, as a last resort, bring the lead - 
in through a window pane or window 
board near your gear. This technique. 
however, is unsightly and it hampers or 
prevents normal opening and closing of 
that window. For transmitting anten- 
nas: If your lead -in consists of bare 
wire, you should bring it into the house 
at a point where a human cannot touch 
it. Rf burns are dangerous and painful. 

Once you have determined the 
point of entry for your lead -in, bring it 

close to that point and form a drip loop. 
If you're using TV twin -lead, do not 
leave a full coil at this point (or any 
other point); it's murder for color! 

TIE 
SHIELD - 
JUMPER 
TO 
ARRESTER 
GROUND -. 

Strap the lead -in securely to the outside 
of the house so there will be no me- 
chanical strain on the feedthrough con- 
nector. 

Mount the lightning arrester close 
by, attach the antenna to it, and con- 
nect the appropriate ground wire. Ar- 
resters are not required for coax. if the 
outer shield is permanently and effec- 
tively grounded with an efficient 
grounding clamp. Note, however, that 
coax lightning arresters are made for 
Citizens -band and ham antennas. To 
protect shielded twin -lead from light- 
ning, connect as shown in Fig. 1. 

At this point, it's necessary to de- 
cide where to place the multi -set cou- 
pler if you have or anticipate having 
more than one TV. If one of your out- 
lets is mounted on an outside wall, 
mount the coupler in a weatherproof 
box on the outside of the house. If the 
outlets are to be mounted on inside 
walls, or if you come up to an outside - 
wall outlet through the basement or 
crawl space. then you can place the 
coupler conveniently inside the house. 

When installing coax, it is not nec- 
essary to use a bushing or feedthrough 
insulator to go through the wall, win- 
dow or ventilation opening. If you 
wish, you can use a standard coax wall - 
through insulator (Fig. 2) which has a 

CAUTION 

Do not drill into a wall or roof if 
you suspect there is an electric 
power line somewhere underneath. 
Several electricians, who should 
have known better, have been elec- 
trocuted this way. 

Use protective goggles and 
work gloves when drilling or chip- 
ping masonry. 

Fig. 1- Before routing cable or twin -lead inside a building, b 

sure to use some form of lightning arrester. Ground it well 
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coax receptacle on the inside end. Twin - 
lead should be brought in through a 

feedthrough bushing or insulator (GC 
Electronics 1551 or Mosley 625 or 
equivalent, available with receptacle 
socket). 

If you're not using coax for your 
transmitter, bring the lead -in through a 

drilled window pane or a rigid non - 
absorptive noncombustible insulating 
tube. 

Once you have picked the feed - 
through insulator, you can determine 
the size of hole you will need to drill. 

To drill through masonry founda- 
tions, use extra -length carbide -tip drills. 
For wood foundations, use standard 18- 
inch electrician's drills. Both types are 
large enough to drill holes for coax, but 
the masonry bit is not large enough for 
bushings or feedthrough insulators. 

To make masonry holes for bush- 
ings, start the hole with a carbide -tip 
bit, using a slow -speed drill if possible, 
and finish it with a regular star drill bit 
-a steel rod with a star -shaped point. 
Hold the star bit in one hand and strike 
a sharp blow with a hammer or mallet. 
Rotate the bit slightly after each blow. 
Since this is a hard. time -consuming job, 
try to go through a mortar joint, brick 
or cinder block instead of concrete. 
which is extremely difficult to drill 
through. 

If possible, drill the hole so it slants 
down slightly toward the outside so 
rain won't run through the bushing into 
the house. 

Instead of a star drill, you may use 
a large electric drill. Make cer- 
tain the drill is grounded with a three - 
conductor wire and plug. since you'll 
probably be outdoors when using it. 

After inserting the feedthrough 
(Fig. 2) or coax. make the hole water - 
and weather -proof by puttying it with a 

material such as General Electric's 
bathroom seal or ordinary caulking 
compound. 

l ig. 2- You'll find that a wall feedthrough insulator is needed 
with twin -lead to protect and secure the body of the lead -in. 
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IN'S AND OUT'S OF LEAD -INS 

11111114111111""kMml `11110111` "\ \ 

Fig. 3 -Often you can make a neat job by routing cable between basement rafters (in 
other words, just below ground -floor level). Outlet boxes for the cable go in walls. 
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Fig. 4- Another way of running lead -in 
to a wall box is down through the attic. 

To insert the lead -in through a 
feedthrough or a hole, do not strip the 
end of the lead -in until you have pushed 
it through. 

Inside the house, mount any traps, 
filters, mixers, splitters, couplers, etc. 
you may have for TV or FM in a place 
convenient for adjustment and servic- 
ing, but not exposed to an undue 
amount of dust and moisture. 

In running the lead -in to the out- 
lets, remember: Do not run lead -in 
nearer than 2 inches to power conduc- 
tors, unless the power conductors are in 
cable armor or unless they are perma- 
nently separated by a continuous and 
firmly fixed nonconductor such as flexi- 
ble tubing or porcelain tubes. 

Staple coax and shielded twin -lead 
on the inside of the house, using the 
same precautions as you did on the out- 
side of the house. Standoff insulators are 
not necessary indoors; twin -lead can be 
held in place with plastic clips. Try to 

a b c d 

Fig. 5 -flow to install cable and twin -lead receptacles. Cut hole in wall, then use plaster 
straps (a) at top and bottom of hole (b). Receptacle panels attach to straps and are 
available in either twinlead (c) or coax (d) types. Some have antenna- rotator jacks. 
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avoid long runs of unshielded twin -lead, 
and keep it away from plumbing pipes 
and metal -backed lath. 

When using shielded twin -lead, 
maintain shield continuity by splicing a 
jumper across the cable shields when 
you encounter boosters, couplers, out- 
lets, etc. It's easier to make these con- 
nections when you install the cable than 
to go back later to do it. 

If you are running the lead -in un- 
derneath the floor, run it directly be- 
neath the new outlet opening (Fig. 3) 
and drill a hole up through the subfloor 
and through the 2 by 4 plate on top of 
it. CAUTION: He careful not to drill into a 
power line. 

If you are running lead -in through 
the attic, carrying it directly to the point 
over the wall in which the outlet is to 
be mounted. then drill down through 
the ceiling plate (Fig. 4). If your outlet 
is next to a closet, it may be simpler to 
come down through the closet ceiling in 
a corner of the closet where the lead -in 
will not be obtrusive. 

Now, come back up to the main 
floor and cut a hole in the wall large 
enough to mount plaster straps or 
mounting brackets. Mount the brackets. 
Attach the lead -in to the outlet plate. 
then attach the plate to the brackets. 

As indicated in Fig. 5. there are 
several manufacturers who are now 
making 300 -ohm and coax outlets as 
well as coax or twin -lead in combina- 
tion with rotor outlets. Avoid those out- 
lets that combine ac power outlets with 
antenna outlets. Most, if not all of these, 
do not conform to the National Elec- 
trical Code. 

What should you do when you need 
outlets on two floors? You can bring a 
lead -in all the way from the attic 
through an inside wall down to the bot- 
tom floor, but it's a tricky business: You 
must remove the baseboard on the sec- 
ond floor and drill from the second floor 
toward the wall of the floor beneath. It's 
easier to run the second lead -in down 
the outside (or up the outside, depend- 
ing on where your coupler is located) of 
the house. 

Note that there are two types of 
antenna outlets: surface mounted and 
flush mounted. The flush -mounted type 
allows you to hide your wiring; of 
course, the surface- mounted type is 
easier to install. 

If you are using coax for TV re- 
ccption, you can use either a coax out- 
let or an outlet which has a 75- to 300 - 
ohm matching transformer built in. If 
you are in a very strong signal area, un- 
wanted TV signals can be received by 
the short length of lead -in that runs 
from the TV to the wall outlet. In such 
cases, use the coax outlet and mount the 
matching transformer on the back of 
the set. END 
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Canada's First Satellite Station 
By JAMES W. ESSEX 

WITH THE DECISION OF CANADA'S DE- 

partment of Transport (equivalent to 
the US's FCC) to build a satellite re- 
ceiving station. the northland country is 

assured participation in the fast -grow- 
ing chain of international communica- 
tion satellites. A signatory to the Inter- 
national Agreement covering ownership 
and use of the system. Intelsat Canada 
has a 31/2 % ownership in the corpora- 
tion which owns and operates satellites 
Early Bird, Lani Bird and Canary Bird. 
This percentage may be small, but it is 

significant as it places Canada fifth on 
the list of participating nations. 

It's also worth noting that this 
northern neighbor of the US boasts one 
of three commercial satellite- receiving 
stations in North America, comple- 
menting the US stations at Andover, 
Me., and Brewster Flat, Wash. 

The site selected for the station is 

on Canada's thinly populated eastern 
coast, not far from Halifax, Nova Sco- 
tia. Rising high above rocky terrain, the 
huge Dacron balloon which covers the 
antenna looms like a giant "puffball." 
Over 100 feet high, its an impressive 
sight. Air pressure from five compres- 
sors maintains the form of the dome. 
The interior is completely unobstructed. 

The town (Mill Village), near 
which the station was placed, is located 
about 85 miles southwest of the port 
city of Halifax. The site was chosen to 
provide a near -ideal proximity to Eu- 
rope and Early Bird. The location also 

is remote from large built -up areas to 
minimize electrical interference. Ade- 
quate housing is available in the imme- 
diate vicinity, as are suitable power -line 
facilities. 

In spite of the fact that signals 
from a synchronous satellite like Early 
Bird are virtually line -of- sight, the high 
frequency (4,000 to 6,000 MHz) and 
low power (3 watts) require an anten- 
na having truly impressive gain and di- 
rectional characteristics. The cost of 
this installation ($9 million Canadian) 
attests to the financial and physical dif- 
ficulties involved in providing such an 
antenna. Manueverability -needed to 
accommodate the network of satellites 
that one day will circle the earth -also 
adds to the cost. Canada plans to be 
part of this world -wide network of or- 
biting satellites. 

The Canadian parabolic dish can 
be constantly checked for precision by 
focusing it on a "man -made ground sat- 
ellite." This signal source is actually a 
miniature version of the real one and 
is mounted on a steel tower 7 miles 
from the dish. When triggered by the 
giant antenna. signals are emitted in 
much the same manner as from the real 
satellite. With the exact range and 
bearing of the ground satellite known, 
the use of a boresight telescope allows 
operators to align the antenna visually 
by peering through an opening in the 
Dacron balloon covering. 

High -gain parametric amplifiers 
having extremely high signal -to -noise 
ratios amplify the incoming signals. 
These sensitive circuits operate in a 

nu' satellite tracking antenna is housed inside the (listant 
radome made of Dacron. The "bubble" is over 100 feet high. 

Inside the radome stands the giant parabolic antenna. Note 
the size of the access ladder near the base of the antenna. 
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closed -cycle liquid -helium environment 
within 4.5° of absolute zero. a practice 
which minimizes random electron noise 
within the amplifiers. The low -level 
( -100 dB) signals are then converted 
to a 70 -MHz intermediate frequency 
using a superheterodyne mixer. The 
70 -MHz signals are fed to the control 
room where they are further amplified. 

The antenna is used both for trans- 
mitting and receiving. A duplexer sys- 
tem is used for switching. Two modes of 
transmission are possible -SSB and 
FM -using two 10 -kW transmitters op- 
erating in the range of 5,925 -6,425 
MHz. Other equipment associated with 
the antenna, including the transmitters, 
is housed within the dome. 

A combination administration/ 
control building is located 1.000 feet 
distant. Interconnecting electrical ca- 
bles are housed in an above- ground 
tunnel that runs out to the antenna. 
After processing. signals from the site 
are fed into a microwave network with 
terminals in Montreal and Andover, 
Me. Remote control of the antenna 
also is possible from this building. 

Operation of the station is the re- 
sponsibility of the Canadian Overseas 
Telecommunications Corp. (COTC). 
About 40 persons, staff and scientists, 
are required to maintain its role in the 
international network. From the begin- 
ning, the station has been "commer- 
cial." Its future applications depend, 
not only on the proper assessment of 
present uses, but what is yet to be 
learned from satellite communication 
practices. END 
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Whatever your electronics interest, 

here are 12 powerful reasons why you should subscribe to RADIO- ELECTRONICS. 

(besides the $9.60 you can save over newsstand prices) 

In 1966 more than 160,000 readers Interested in every area of electronics learned from and profited by: 

January's Annual Color TV issue February, which highlighted practical construction projects 
April, a career series feature May, March, a Hi-Fi/Stereo/Tape issue 

which contained a line -up of home video recorders and their workings. June, an annual issue on 

microcircuits and transistors £7 July's special section on Stereo FM August's Test 

Equipment issue, which delved into do- it- yourself instrumentation 
1 1 : J September, with CB and 

communications content for "two -wayers" October, full of the news in industrial_ electronics 
November, which turned out to be a music issue featuring guitar amps, etc 

December, which featured electronic auto servicing and its pros and cons. You get all this ... 
plus monthly features like Jack Darr's Service Clinic ... reports on test equipment and audio components ... 
new products ... technotes ... new literature and books and more. 

Radio -Electronics 
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Electronic Antenna Rotation 
By RAY D. THROWER, WA6PZR 

IN HAM -BAND, CB AND TWO -WAY com- 
munication, a fixed antenna has one 
disadvantage -it can't be turned. This 
means it's nondirectional and unless 
most of your communication is in one 
direction you pick up undesired signals 
along with the desired ones. The answer 
to this problem. of course, is a beam, 
so you can null out interfering stations 
and get more gain in the desired direc- 
tion (or directions). 

Unfortunately, most low- frequency 
beams (80 or 160 meters) are large, 
expensive, and often objectionable to 
neighbors. Even at higher frequencies, 
beams are subject to mechanical prob- 
lems. being exposed to the weather as 

they are. 
Rather than physically turning the 

antenna, why not do the same thing 
electrically? Broadcast and commercial 
two -way stations have been doing this 
for years. Recently even some TV re- 
ceiving and CB antennas have appeared 
using the same principle. The system is 
called a directional array, and consists 
of two or more vertical radiators or 
elements. Spacing and phasing of the 
two radiators are adjusted so that the 
rf fields add in some compass headings 
(thus producing greater signal) and 
cancel in others (thus producing less- 
er signal). 

Basic DA operation 
Fig. 1 shows three directional pat- 

terns you can obtain using two vertical 
radiators, a couple of hundred feet of 
transmission line, and some switches 
Suppose you put up a tower or pole in- 
sulated from ground and used it as an 
antenna. The dashed -line circles in Fig. 1 

show the pattern you'd get -a perfect 
nondirectional circle. Now suppose you 
put up another tower (you could actual - 
ly use a flagpole or a telephone pole, and 
hang an insulated long wire off the side, 
just as long as the radiator is vertical). 
Space the second radiator 90 electrical 
degrees. or a quarter wavelength, away 
from the first. 

First tie the transmitter to the first 
tower (let's call it X). Now tie the sec- 
ond (Y) in parallel, hut insert enough 
additional line to delay the rf by 90 
electrical degrees. The pattern you get 
is shown in Fig. l -a, a cardioid with a 

sharp null in one direction and a large 
lobe in the opposite. Reverse the phasing 
and you will reverse the pattern, as in 
Fig. l -b. 

Add another 90° phase delay in the 
line to Y, or a total delay of 180 °, and 
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you'll have the pattern of Fig. 1 -c, a 
bidirectional figure 8, with two sharp 
nulls at right angles to the lobes. 

These are the three basic patterns 
that will be most useful in nulling out 
undesired stations and copying desired 
ones. 

Antennas and ground system 
There are steel or aluminum tow- 

ers used for fringe -area TV reception 
which are reasonably priced and will do 
nicely as vertical radiators for low fre- 
quencies. For base insulators, you can 
buy ceramic cup types that electric pow- 
er companies use on high -voltage line 
towers. You'll have to guy the towers, 
and break the guys with porcelain strain 
or egg insulators. 

Alternatively, you can put up tele- 
phone poles or flagpoles and hang an in- 
sulated wire off the side as a radiator. 

The two radiators should be equal 
in height. How high they are depends on 

how much money and guy space is avail- 
able. Fig. 2 shows vertical- radiation pat- 
terns for four vertical radiators of four 
different heights. separately. At (a) a 
270° tower has a great deal of high - 
ang;e radiation and only moderate 
ground -wave propagation. The 225° or 
S/8-wave antenna at (b) has the theoret- 
ical maximum groundwave efficiency 
(good chiefly for local work. or long -hop 
DX), with only small lobes at skywave 
angles. The half -wave antenna of (c) 
has very little high -angle radiation and 
still a great deal of low- angle. Finally. 
the 90° or quarter -wave radiator of (d) 
is a fair compromise between high- and 
low -angle propagation. 

Since the shorter towers cost less, 
the quarter -wave is probably the best 
bet. and you may decide to make do 
with even less. Don't try anything less 
than a 45° or eighth -wave height, how- 
ever; it will be so inefficient your time 
and money will be wasted. Such short 

PATTERN OF NONDIRECTIONAL (SINGLE -TOWER) 
OPERATION 

ANTENNA PHASING 

X= O° 

Y = -90° 

a 

X=-90° 
Y= 0° 

b 8 OR 225° 

x=o° 
Y=180° 

Fig. I- Horizontal radiation patterns of 
two vertical antennas spaced Its wave- 
length and driven with phasings shown. 

Fig. 2- Vertical radiation patterns of 
vertical antennas of several heights. 

eo° 
r GO" 

40° 

4 OR 90° 
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Electronic Antenna Rotation 
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Fig. 3 -A fairly good ground system. 
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Fig. 4 -By using 3 towers in an 
shaped array, you get these 7 patte 
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Fig. 5 -How to connect phasing 
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antennas have low radiation resistances 
and ground- system losses take most of 
the rf power. They also have lots of re- 
actance and are difficult to match to 
transmitters. 

The towers should be spaced 90 
electrical degrees apart (a quarter 
wavelength). This is the best compro- 
mise between two undesirable extremes. 
Greater than 90° spacing produces a 
pattern with an increasing number of 
lobes and nulls. Closer than 90° spacing 
produces high mutual impedance be- 
tween towers, which lowers radiation re- 
sistance and requires more rf driving 
current. Up go the losses and down goes 
the system efficiency. 

If you don't plan to put a good 
ground system in, then don't bother to 
put up the radiators at all. As I said be- 
fore, you'll be wasting time and money. 
The radiation resistance of an antenna 
is what the rf works into. But in a verti- 
cal radiator the ground system is the 
electrical return -the other half of the 
circuit -so the ground- system resistance 
is in series with the radiation resistance 
of the antenna. 

A vertical radiator 54° (0.15 wave- 
length) in height has a radiation resist- 
ance of about 10 ohms. In Fig. 3 radial 
wires are laid in the ground extending 
outward from the base of each tower. 
Considering just one tower for a mo- 
ment, if there are 120 radials each a 
quarter wavelength long, ground resist- 
ance will be about 1 ohm. Total system 
resistance is 11 ohms. If a 100 -watt 
transmitter is connected, the ground sys- 
tem will take about 9 watts, leaving 91 
watts for the antenna to radiate into 
space. 

Suppose the ground system con- 
sists of merely a piece of pipe driven into 
the ground at the base of the antenna. 
Ground resistance would be about 50 
ohms. for a total of 60 ohms. Assuming 
the same 100 -watt transmitter, the 
ground -system loss would be 83 watts, 
leaving only 17 watts for the antenna. 

If you can't afford to put a lot of 
copper into the ground, it's better to put 
shorter rather than fewer radials. Try for 
at least 15 or 20 equally spaced radials. 
Since you have few, they don't have to 
be so long -only about an eighth wave. 
Making them longer will have almost no 
effect. 

As Fig. 3 illustrates, bond the radi- 
als to a ring of copper strap around the 
base of each tower. Connect the shield 
of the transmission line to the ring. Use 
a section of strap between the towers to 
tie the wire ends where they overlap. 
Use another strap to connect the two 
base rings together. Radial wires may be 
buried a few inches in soil (not deeper, 
though) or left on the surface if there's 
no pedestrian traffic. 

Your operating frequency will de- 
termine the height of the antennas. For 
160 -meter (1.9 -kHz) use, you'll prob- 
ably want to use eighth -wave towers, 
about 65 feet high, since a quarter wave- 
length is 130 feet, and that kind of 
steel runs into money. Here are quarter 
wavelengths for other bands: 

Band 
in meters 

Freq. 
in MHz 

Approx. 
X 4inft 

80 3.9 63 

40 7.1 35 
20 14.1 17 

CB 27.0 9 

I0 29.0 8 

6 50.0 5 

Specify the center of the frequen- 
cies you operate on and use the follow- 
ing formula to determine exact antenna 
height and spacing: 

X (ft) 246 
4 f(MHz) 

At the higher frequencies -say 
from 27 MHz on up-it becomes quite 
simple to erect poles or tubular masts. 
Also, you can even use ground -plane an- 
tennas on a roof, but their operation 
will vary from those described here. This 
article concerns only vertical radiators 
with bases on the earth itself. 

Choosing patterns 
Decide how many and what pat- 

terns you want, for this will determine 
how many towers you must erect. With 
two radiators, you'll be able to get four 
useful patterns (more are available, but 
hardly worth the trouble). Three are 
shown in Fig. 1. The fourth (not shown) 
is nondirectional, obtained by driving 
only a single tower. 

1f you erect two radiators in a 
north south line, signal lobes will be 
also north south. How to get east west 
lobes? Simple -put up a third radiator, 
making an L- shaped array, again using 
90° spacing. By driving only two towers 
at a time you can shift patterns. Fig. 4 
shows how. 

The phasing unit 
As Fig. 5 shows, the system for in- 

troducing phase delay is placed between 
the transmit receive relay and the tow- 
ers. The transmission lines from the 
phasing unit to the towers must be ex- 
actly equal in length, so no unwanted 
phase shift is introduced. 

Circuit connections are shown in 
Fig. 6. All switches are coaxial. SI and 
S2 must be switched separately by hand 
and must always be in equal positions. 
As shown, S2 allows tower 2 to float, 
while S3 connects tower 1 to the direct 
line from the transmitter, for nondirec- 
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While this isn't the unit described in the 

tional operation. 
When S1S2 are in position B, the 

first 90° delay line is put in series with 
the transmitter output and tower 2. This 
produces pattern C of Fig. 4. With SI 
S2 in position C, both 90° sections of 
line are put in series with tower 2, pro- 
ducing pattern D of Fig. 4. S3 is used to 
reverse the cardioid pattern C to B. 

S4 is optional but necessary if a 
third tower is used. Tower 2 becomes the 

text, it shows switch and cable placement. 

center radiator, while towers 1 and 3 are 
alternately floated by S4, thus changing 
pattern orientation from east west to 
north south. 

Components specified in the parts 
list will operate up to I kW and 100 
MHz. Below about 150 watts and 5 

MHz, you can save money by using RG- 
58/U and noncoaxial switches. 

After you've decided the operating 
frequency, compute the 90° length, with 

INPUT 
FROM 
T/R RELAY 

LENGTH =90° OR 1/4 LENGTH =90° OR 1/4 

AS SHORT 
AS POSSIBLE 

SI 
S2 

S3 REVERSING 

OPTIONAL SEE TEXT 

r COAX 
, TEE 
I CONN 

Fig. 6- Interconnections inside phasing unit. All wiring must be coaxial cable. 

Parts List 
Sl, S2- coaxial switch, sp3t, 

with uhf -type connections 
(Dow -Key DK78.3, or 
equivalent) 

S3 (and S4, if used) -co - 
axial switch, dpdt, with 
uhf -type connections 

(Dow -Key DK78 -T, or 
equivalent) 

6-tee connectors, uhf type, 
M -358 (Amphenol 83.1T, 
or equivalent) 

27 -coax plugs, uhf type, 
PL -259 (Amphenol 83 -1SP, 
or equivalent) 

3-coax receptacles, uhf 
type, SO-239 (Amphenol 
83 -1R, or equivalent) 

RG -8 /U coaxial cable, as 
needed 

Panel and cabinet to fit ca- 
ble lengths 
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the wavelength mentioned earlier. As an 
example, for 3.9 MHz, 90° is 63 feet. 
Multiply this figure by the propagation 
constant of the coax you're using. This 
constant is found in many engineering 
handbooks and also in cable manufac- 
turers' catalogs. For RG -8/ U and RG- 
58/U the constant is 0.66. Thus 63 X 
0.66 is 41.6, or about 411/2 feet. 

The photo shows a slightly differ- 
ent system, but illustrates parts place- 
ment on the back of the cabinet front 
panel. Bolt a frame of tubing to the 
panel as a cable support. After you've 
cut the lines and attached connectors, 
form the cable into loops around the 
support frame and tape or lace them in 
position. Be sure to leave enough slack 
at the ends to reach switches and con- 
nectors. Don't force the coax into sharp 
bends or you'll change impedance and 
create a hot spot for arcover, as well as 
increase standing -wave ratio. 

It's a good idea to place SI, S2 and 
S3 as close together as possible, so the 
coax between them can be very short. 
This prevents adding undesirable phase 
shift between radiators. 

Tuning the system 
Simply float tower 2. and load tow- 

er 1 to match your transmitter output as 
you normally would. Then reverse the 
procedure. One big advantage to using 
quarter -wave radiators is that reactance 
is practically zero. Radiation resistance 
of such a tower will be about 35 ohms. 
This is not a bad match to 50 -ohm cable. 
since the ground resistance will be in 
series. and will probably be 5 to 25 
ohms. When both towers are being driv- 
en in parallel the total resistance will be 
half that of each. This means when 
switching from non -D (nondirectional) 
to DA (directional array) operation 
you'll have to retune the transmitter out- 
put. Of course. if you never use non -D 
the resistance will remain constant. 
Even in the three -tower array no more 
than two towers are used at a time. You 
can, of course. add compensation -a 
dummy load resistor to be switched in 
place of the floated tower. This cuts ra- 
diated power in half. though. 

Don't forget to use a lightning ar- 
rester at the hase of each tower. Com- 
mercial models are available at parts 
houses. They are inserted into the feed - 
line at the antenna base. 

It's not a good idea to switch patterns 
while the transmitter's on the air, for you 
can cause voltage surges across switches 
that may damage them or the coax. Kill 
the high voltage when switching. in the 
receive mode you'll do no damage by 
switching. In fact, the system patterns 
are just as valid for receiving, and that's 
where you'll find the real value of this 
array. When you reverse a null, away 
goes an interfering signal! Have fun 
with your directional system. END 
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Check CB Frequencies With BC -221 
and a Converter By RON GUNN 

WITH THE CONVERTER AND THE INFOR- 
mation in this article, you can measure 
Class -D Citizens -band frequencies on a 
surplus BC221 or LM frequency meter 
to an accuracy of .0015% or better, a 
maximum of 400 Hz. Other hf and vhf 
frequencies can be read off at the same 
400 -Hz accuracy with this technique. A 
little experimentation will demonstrate 
the actual limits over which you can 
have confidence in the readings. The 
trick is an easily built and inexpensive 
crystal -controlled converter, a principle 
used in the best receivers and frequency - 
measuring equipment. We'll also talk 
about the modification and use of the 
meter for maximum accuracy. 

Nothing is more discouraging than 
having to turn down a job because you 
don't have the necessary equipment. 
Many technicians own a BC221 or LM, 
but dependable measurement of Class -D 
frequencies is not possible on the bare 
BC221. Its accuracy of .02% is four 
times the allowable 1,350 -Hz limit on the 
band. That .02% is only 400 Hz at 2 
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MHz, though. The frequency converter 
you can build from this article accurately 
heterodynes the 27 -MHz output of the 
Class -D transmitter to about 2 MHz so 
that you can get 400 -Hz accuracy. 

The converter 

The converter consists of two parts 
(Fig. 1) : a crystal -controlled oscillator 
and a pentagrid mixer. The fundamental 
frequency of the crystal oscillator is 5 
MHz. This fundamental or its harmonics 
are beat against WWV at 5, 10, 15 or 20 
MHz for calibration. A small trimmer is 
wired across the crystal so you can zero - 
beat the oscillator. 

The plate circuit of the electron - 
coupled oscillator is set to the fifth har- 
monic of the basic frequency, or 25 
MHz. The extreme stability of this oscil- 
lator under use is due to the very loose 
coupling to the mixer (5 pF), the fact 
that the plate circuit is tuned to a high 
harmonic, and the added isolation ob- 
tained by using an electron -coupled 
circuit. 

A pentagrid mixer gives additional 
isolation between the transmitter signal 
to be measured and the standard oscil- 
lator. Any pulling of the oscillator would 
affect the frequency reading and must be 
avoided. In this circuit. keying the trans- 
mitter on and off does not change the 
oscillator -WWV beat by even I Hz. 

A dummy load is included to take 
the transmitter output. A lamp is used to 
observe transmitter output during the 
frequency check. A sample of the signal 
is taken off through a 5 -pF capacitor and 
goes to the pentagrid mixer. 

The difference between the 25 -MHz 
standard input and the 27 -MHz trans- 
mitter signal is developed across the 2- 
MHz broadband tuned circuit in the 
mixer plate and is coupled through a 
high -voltage capacitor to the output 
feedthrough. A high -voltage capacitor is 

used to reduce the possibility of the 
mixer B+ getting to the user's hand! A 
clip lead goes to the BC221 input. 

Using a 6AG7 for the oscillator 
seems somewhat like using a steam roller 
to squash a bug, but it is a dependable 
and sensitive oscillator. Very loose cou- 
pling can be used because only a small 
percentage of its power is required. Its 
high gain reduces crystal current, so 
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drift in the oscillator frequency is mini- 
mized. Reasonable substitutes would be 
the 5763 or 12BY7. 

Converter construction 

The converter in the photos was 
built in a 51/4 x 3 x 21/4-inch Minibox. 
There was plenty of room. Construction 
took a couple of hours and alignment, 
after a half -hour warmup, took but a 
few minutes. 

Layout is not particularly critical, 
but don't mount the crystal too close to 
the 6AG7. Locate the crystal padder so 
it can be adjusted easily. The output cir- 
cuit at 25 MHz must also he tunable 
while the converter is operating, though 
it will have to be set only once. Leads 
from connector J to the dummy load 
should be short to minimize radiation. 

Frequency meter 

A well -calibrated BC221 or equiva- 
lent is the heart of this frequency-meas- 

.. uring setup. Be sure yours is in good 
shape before depending on it. A reason- 
able guideline is to allow less than one 
corrector division between check points. 
Even then, auxiliary checkpoints will 
have to be used, as explained further on. 

Make sure that the coupling capaci- 
tor to the audio- amplifier grid is 0.22 µF 
or larger. as in Fig. 2 -a. Many of them 
aren't. Parallel a 0.22 -µF 200 -volt paper 
capacitor with the existing one anyhow; 
it won't hurt and you do want to hear 
those low beat notes. Next, rewire the 
cathode of the audio amplifier as Fig. 2 -a 
or 2 -b. Now you will hear low beat notes. 

Put in a three -conductor Jones plug 
as a power takeoff from the power sup- 
ply to the converter. Include an spst 
switch in the B+ lead. 

Converter setup and adjustment 

Warm up the meter and the con- 
verter for 1/2 hour or more. Set a nearby 
receiver on WWV. Zero the crystal oscil- 

Converter you can build from this article is essential for upping accuracy of BC -221. 

Converter Parts List 
Cl- ceramic trimmer, 1.5 to 7 pF, NPO 

(Centralab 822EZ or equivalent) 
C2 -10 pF. silvered mica 
C3 -150 pF, silvered mica 
C4, C5. C8, C10 -.005 pF, disc ceramic 
C6-ceramic trimmer, 3 to 12 pF, NPO 

(Centralab 822FZ or equivalent) 
C7, C13 -5 pF, disc ceramic 
C9 -.001 AF, disc ceramic 
C11 -6.8 pF, disc ceramic, NPO 
C12 -100 pF, disc ceramic, 2 kV 
J -type SO-239 coaxial female connector 
L1 -5µH (can be 14 turns Air Dux 832 or 

B &W 3016 coil stock) 
L2-800 pH (J. W. Miller 4412 adjustable 

rf coil) 
R1-100K 

R2 -56K 
R3 -1 meg 
R4 -7,500 ohms 
R5 -220K 
R6 -470K 
R7 -20 ohms, 2 watts 
R8-100 ohms, 1 watt 
All resistors 1/z watt 10% carbon except as 

noted. 
RFC -300 pH, rf choke (J. W. Miller 9350-20 

or 70F334A1- listed in Allied Industrial 
Catalog) 

V1 -6AG7 
V2 -6BE6 
XTAL -5 -MHz crystal for 32 -pF load, 25 -C, 

with socket 
No. 47 pilot lamp and socket 
Two -piece aluminum case, 51/4 x 3 x 2% in. 

CI 
1.5-7 p F 

NPO 

Qßç 

1001( 

XTAL 
0 

5MHz 

2 7 

6AG7 

N°47 

CI3 5pF 

R5 6BE6 
- 220K 5 

7 
25MHz 5pF 

R7 

20n/2W 
R8 I00R/IW 

B XMTR IN 

. C2,3- SILVER MICA 

ADD .22 OR MORE 

WK 
J 

, AF AMPL 

4.7- 
6V 
ZENER 
100mW 
OR 
MORE 

AF AMPL 

EXISTING 
350 Il 

-a b 

ADD 
10µF 
OV 

Fig. 2 -See text for details on 
ltotc to modify BC -221 audio stage. 

Fig. 1- Converter schematic; 2- 
MHz output is via a test point. 
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lator and the frequency -meter 1,000 -kHz 
oscillator to it. The switch in the con- 
verter B+ allows the converter to be 
turned off conveniently for zeroing the 
meter. Leave the WWV receiver on. It 
will serve to monitor the converter os- 
cillator frequency. 

Now run a clip lead from the con- 
verter output to the frequency -meter in- 
put and run the CB transceiver into the 

RI 

C2 

C3 

5 -watt input connector. Put the trans- 
ceiver on some intermediate channel, 
such as 11, and jot down the frequency 
(channel 11 = 27.085 MHz). Now sub- 
tract 25 MHz from this figure and, after 
calibrating with the corrector, set the 
frequency meter on this difference fre- 
quency (27.085 - 25.000 = 2.085 
MHz). 

The transceiver will hear a signal if 

C6 VI SOCKET 
C7 LI 

RFC 

CI 

RI 
XTAL SOCKE- 

Closeup of 6AG7 electron- coupled oscillator stage with visible parts keyed to Fig. 1. 

V2 SOCKET L2 

R5 R3 C9 R6 CIO CI3 II 
C12 

R8 

PILOT 
LAMP 
SOCKET 

J 

R7 

The 6BE6 mixer stage is located near the input for signal from the CB transmitter. 
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everything is working properly. If there 
is no S- meter, connect a vtvm to the avc 
bus. Set the 25 -MHz adjustment in the 
plate of the converter oscillator for max- 
imum reading on the S -meter or vtvm. 
Then adjust the slug -tuned coil in the 
plate of the mixer for maximum signal. 
The converter is ready to use. 

All 27 -MHz frequencies will now 
come out accurately at 2 MHz. The table 
gives the channels and the frequencies 
they should read out at on the meter. 
Accurate channel -center signals of mod- 
erate strength are available for receiver 
calibration. 

Channels 1, 2 and 3 are measured 
by taking the difference from 30 MHz. 
This inverts the readings. On these three 
channels a low reading on the frequency 
meter means the transmitter is high in 

frequency and vice versa. 
Harmonics of the crystal oscillator 

can be tuned in at exact 5 -MHz intervals 
to beyond 100 MHz. By adding another 
vhf tuned circuit in series with the 25- 
MHz plate circuit shown, the operating 
range could easily go past 150 MHz. 

Meter operation 

The BC221 frequency meter is 

originally calibrated with the corrector 
at one point. The readings in the book 
are not related to any one check point. 
You get best accuracy when you use the 
nearest one. The original checkpoints 
are too widely separated, even if the me- 
ter is acceptable as described earlier, for 
a 100 -200 -Hz tolerance in calibration to 
be maintained. Auxiliary checkpoints 
are required to reduce this span. The 
first two on the meter, for instance. are 
at 2,000 and 2,166.666 kHz, a span of 
more than 160 kHz. This is the range 
where we want 200 -Hz or better accu- 
racy of readings. 

To improve accuracy in this range 
by a wide margin (the frequency may 
be off by 1 kHz or more if you use only 
the original check points), use the very 
good check point at 2,100 kHz and the 
very weak one at 2,050. For 2.035 to 
2.065 (channels 7, 8 and 9) check the 
meter at 2,000 kHz, then tune to 2,050 
to see if the beat note there is audible. 
If it is, zero it to reduce the calibration 
error at that point. For 2,075 thru 2,135 
use the 2,100 check point, then shift to 
2.166.666 to calibrate for 2,155 through 
2,175. 

Always use the closest check points 
and auxiliary ones as you go up. On my 
meter 2,000, 2,050, 2,100, 2,166.666, 
2,200 and 2,250 are usable. On a reason- 
ably good meter, the error will be less 
than 200 Hz. Mine held to less than 100 
Hz on most channels when calibrated this 
way and checked on a digital counter 
(to the cycle!). 

When you get the converter and 
frequency meter going. practice a while 
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by reading signals off the air. If signals 
appear consistently high or low on a 
particular channel, especially when far 
from a check point. that part of the dial 
must be checked. Zero the corrector on 
the check point above the channel in 
Question. then find out how many dial 
divisions of error there are at the check 
point below. if the error is too great, 
that part of the dial will require closer 
check points. These points are shown in 
the table. 

Always go to the regular check 
point, then to the auxiliary check points 
shown. The reason is that many beats 
may appear in the range of the correc- 
tor. By using the regular check points 
first, the correct auxiliaries are within 
audible range and need be zeroed with 
the corrector only for accurate dial cali- 
bration. 

Using the auxiliaries will always in- 
crease accuracy, but if your meter is 
reasonably good to begin with, your 
accuracy will be more than adequate. 
Read the auxiliaries as though they were 

signals, to see how close your meter is. 
If it is within a couple of hundred Hz, 
the auxiliaries need not be used unless a 
channel shows up very close to the edge. 
Now we have accuracy to burn! 

Accuracy 

Once you compensate for calibra- 
tion error as described above, the great- 
est factor tending to throw off readings 
is under control. What else could go 
wrong? The BC221 manual mentions a 
few things that can be eliminated easily. 
If a 150 -volt regulated ac supply is used, 
for instance, the 325 -Hz allowance for 
low batteries is eliminated. 

The manual also allows 250-Hz 
error for the 1,000 -kHz standard being 
off. Checking against WWV at monthly 
intervals will reduce this error consider- 
ably. Checking the 1.000 -kHz oscillator 
when the converter oscillator is checked 
(before each job) will eliminate it en- 
tirely. 

Other maximum sources of error as 
listed in the manual are these: 

CB CHANNELS AND FREQUENCIES AS READ ON BC221 

Chan Freq (MHz) Read at kHz Check Aux Check Note 

1 26.965 3,035 1 

2 26.975 3,025 1 

3 26.985 3,015 1 

4 27.005 2,005 2,000 
5 27.015 2,015 2,000 
6 27.025 2,025 2,000 2,040 
7 27.035 2,035 2,050 2,040 2 

8 27.055 2,055 2,050 
9 27.065 2,065 2,050 2,067 3 

10 27.075 2,075 2,100 2,067 3 

11 27.085 2,085 2,100 
12 27.105 2,105 2,100 
13 27.115 2,115 2,100 2,125 
14 27.125 2,125 2,100 2,125 
15 27.135 2,135 2,100 2,133 3 
16 27.155 2,155 2,166 2,150 
17 27.165 2,165 2,166 
18 27.175 2,175 2,166 
19 27.185 2,185 2,200 
20 27.205 2,205 2,200 
21 27.215 2,215 2,200 
22 27.225 2,225 2,200 2,233 3 

23 27.255 2,255 2,250 

Notes 
1. Reading obtained by subtraction from 30 MHz. High meter reading means transmitter 
is low in frequency. 
2. Calibrate with corrector at 2.000 kHz before moving to 2.050. 
3. Auxiliary check point reading shown must be interpolated from calibration book. 
Use the spaces under the frequencies given in the Read at kHz, Check, and Aux Check 
columns for writing in your own meter calibration points. This table then becomes a 

permanent reference for your own frequency meter. 
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1. Small shocks 100 Hz 
2. Locking the dial 30 Hz 
3. Warming up 100 Hz 
4. Changing load on 

antenna post 50 Hz 
5. 10% drop in battery 

voltage or 5° ambient 
temperature change 325 Hz 

Items 1, 2 and 4 are things to think 
about when operating the meter. Items 3 
and 5 are error -producing only as the 
frequency of the 1,000 -kHz standard is 
affected, and apply primarily to field 
work. We are then left with the calibra- 
tion error. which is slight near the 
check points. 

There is a built -in limit to the cali- 
bration accuracy because the calibration 
book is good only to the nearest tenth 
of a division. The approximate separa- 
tion between tenths is 50 Hz. so any 
point in the book may split this differ- 
ence and be off by up to 25 Hz in either 
direction. 

Given an accurate setting of the 
converter oscillator and the 1,000 -kHz 
meter standard, the overall error of this 
setup is very small. You can make read- 
ings consistently to 100 Hz or less. This 
accuracy will decrease as you get away 
from the check points, depending on the 
meter. Know yours: with a poor one you 
might have to use all of the auxiliaries 
shown in the table to get acceptable ac- 
curacy. 

Other applications 

The principle of operation we've 
talked about applies to any other band 
as long as the 5 -MHz oscillator harmon- 
ics are strong enough. Higher harmon- 
ics can be strengthened by adding an- 
other tuned circuit or by substituting a 
different one if you don't need the range 
around 25 MHz. 

If more strength is necessary in the 
harmonic output. a varactor would un- 
doubtedly help a lot, particularly at vhf. 
Zeroing the 5 -MHz oscillator to WWV 
becomes critical at higher frequencies. 
A 50 -Hz error at 10 MHz becomes 600 
Hz at 120 MHz. Also, it is best to stick 
with the 2- to 4 -MHz basic high range 
of the instrument, even though subtrac- 
tion must be used on some readings. 
There are few birdies and misleading 
signals to cause confusion. 

This setup is a real pleasure to use. 
It isn't tricky or temperamental. It can 
be reset to a previous setting within 50 
Hz. and the absolute accuracy is not 
much worse than that near the check 
points. 

Frequency certification and any 
transmitter adjustment that might affect 
the frequency can be done only by hold- 
ers of an FCC First- or Second -Class 
Radiotelephone License. END 
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There's not an audio man alive 

who won't find a use 'or one of 

these in the next few months! Try 

one yourself -and find out 

Build An 
All-Transistor Mixer -Amplifier 

By HARVEY INMAN 

ALTHOUGH THIS MIXER- AMPLIFIER WAS 

designed for low -cost remote broadcast 
pickups. it has dozens of other uses in 

recording, broadcasting and public ad- 

dress. Even if you don't need a balanced 

600 -ohm line output monitored by a 

VU meter (which it has), you'll appre- 

ciate this amplifier's low output im- 
pedance. With it you can run long lines 

to the input of a recorder or amplifier 
with very little noise pickup or loss of 
high frequencies. 

The mixer- amplifier can be built 
for less than $50 including meter and 

cabinet -much less if you can scrounge 
some of the parts or eliminate the me- 

ter circuit. 
The amplifier's distortion is less 

than l moo. Its frequency response is 

within 1 dB from 50 Hz to 15 kHz. 
Noise is at least 50 dB below the output 
level corresponding to an input of -60 
dBm. With good components and rea- 
sonable care in construction. you should 
be able to easily equal those specifica- 
tions yourself. 

Only two types of transistors were 
used in the completed design. Ql 
through Q6 are pnp general -purpose re- 
placement transistors (RCA SK3004). 
Q7 is npn (RCA SK3010). Similar 
general -purpose transistors are made by 
other major manufacturers and probably 
would give good results. 

There are two input channels us- 
ing high -level mixing. A master gain 
control was not considered necessary 
for a two -channel mixer and was omit- 
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ted for simplicity and economy. For the 
same reasons, no input transformers 
are used. While input transformers al- 
low the use of balanced microphone 
lines, good transformers are expensive 
and add nothing to the performance of 
a transistor input in most cases. If you 
want to add one, you can. 

A low- impedance microphone will 
operate satisfactorily, and with low 
noise, directly into the transistors. The 
input impedance to the transistors is 

high enough to permit a microphone to 
work into an essentially unloaded input, 
as is recommended for most low -impe- 
dance microphones. 

The input stages (Q1 and Q2) rep- 
resent a compromise between low -noise 
operation and high -signal -handling ca- 
pability. Besides lowering the gain, the 
unbypassed 100 -ohm resistors in the 
emitter circuits raise input impedance, 
lower distortion, and let the transistors 
handle a larger input signal without 
overload. 

The mixing circuit is very simple 
and effective. The mixing loss at maxi- 
mum gain settings is very small with 
this type of circuit, and interaction be- 
tween the two controls is only about 3 

dB when a control is turned all the way 
open. This is apparent only when feed- 
ing in a steady tone and is not notice- 
able with normal program material. At 
normal settings of the controls, no in- 
teraction at all is apparent. 

This type of gain control should 
be used only when feeding out of a cir- 
cuit of relatively high impedance to 
prevent, among other troubles, a change 
in frequency response as the control is 

varied. The output impedance in this 
case is approximately the resistance of 
the 10,000 -ohm collector resistors (R4, 
RIO). The coupling capacitors (C3, 
C6) are in series with this impedance 
and the impedance looking into the 
pots. Their reactances are small enough 
to be negligible at the lowest frequency 
of interest. 

Q3 and Q4 are conventional volt- 
age- amplification stages. Emitter resis- 
tor R20 is bypassed at the higher 
frequencies to compensate for the de- 
clining high- frequency response of the 
output transformer. The low -end re- 
sponse was considered adequate without 
compensation. A higher -quality trans- 
former would have made the high -fre- 
quency correction unnecessary, but the 
trouble of compensating the response 
was cheap compared to the price of a 

first -quality transformer. Again, if you 
wish, you may use one. 

Q5 is a direct -coupled driver for 
Q6 and Q7. This stage must pass some- 
what more collector current than the 
preceding stages to drive the output 
transistors with low distortion. 

The output stage operates class -B 
single -ended push -pull. This type of cir- 
cuit has several advantages over a 

transformer -coupled output stage for a 

high -quality amplifier. The output trans- 
former for a conventional class -B stage 
must have very tight coupling between 
the two halves of the primary winding 
to prevent ringing when the current is 

abruptly switched from one winding to 
the other each half -cycle. In the single - 
ended push -pull stage, no such demand 
is made on the output transformer. The 
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Fig. 1- Schematic of the batter- powered all -transistor miser amplifier. Use it for PA, recording, er general sound work. 

Cl, C4. C7-50 pF, 6 V, electro- 
lytic 

C2, C5, C11, C13, C16-100 µF, 
6 V. electrolytic 

C3, C6. C12-50 µF, 15 V, elec- 
trolytic 

C8, C9, C14, C15-100 uF, 15 V, 
electrolytic 

C10-.04 F. paper or ceramic 
C17-25 µF, 25 V. electrolytic 
C18, C19-250 µF 25 V, electro- 

lytic 
D-1N34A diode 

J1, J2- microphone connectors 
(to match mike plugs) 

J3, J4- binding -post terminals 
(2 required) 

J5- headphone jack (single -cir- 
cuit) 

M -VU meter (Lafayette 99 C 
5043) 

Q1, Q2. Q3, Q4, Q5, Q6- SK3004 
(RCA) 

Q7- SK3010 (RCA) 
R1, R3. R7, R9 -100K 
R2, R8, R27, R29 -22K 

R4, R10, R17, R19 R22 -10K 
85, R11, R25 -10C ohms 
R6, R12. R24, R33, R43, R44, 

R45 -2,200 olms 
R13, R14, R21, R26 -1,000 

ohms 
R15, R16 -10K audio -taper pots 
R18. R28 -120K 
R20 -330 ohms 
R23-33K 
R30, R31 -470 ohms 
R32 -5.600 ohms 
R34 -3,900 ohms 

R35, R36-10 ohms 
R37 -180K 
R38 -6.800 ohms 
R39. R40, R41. R42 -33 ohms 
All resistors 10% tolerance, 1/2 

watt 
BATT -221,: volt battery (Ever. 

eady 763 or equivalent) 
S1 -spst slide switch 
S2 -dpdt slide switch 
T -150 ohm to 600 -ohm line -to- 

line transformer (SNC 
1P161) see text. 
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Build An All Transistor Mixer -Amplifier 

two halves of each cycle are combined 
in the output stage itself, and a trans- 
former is needed only for impedance 
matching or for feeding a balanced line. 
This will depend on your usage. 

The stage operates as an emitter 
follower, with the advantages of low 
output impedance, low distortion, and 
better high- frequency response. Because 
of the built -in negative feedback, the 
output transistors do not have to be 
critically matched. This should make 
your job easier. 

Any class -B stage must conduct a 
certain minimum resting current to 
prevent crossover distortion (a "jog" in 
the waveform where the signal is 
switched from one transistor to the 
other). This kind of distortion is espe- 
cially objectionable. It is decreased here 
to a very small value by forward -biasing 
Q6 and Q7 for about 1.5 mA collector 
current. The bias is set by diode D, 
shunted by R31. The voltage drop 
across D does a good job of stabilizing 
the current of Q6 and Q7 with declining 
battery voltage and varying tempera- 
tures. This makes performance fairly 
constant in the field. 

T is a multi -impedance transform- 
er. A Stancor A -4350 may be substi- 
tuted. Connect the primary for 125 

ohms and the secondary for 500. Change 
CIO to .015 FF. 

The negative- feedback networks 
are designed to allow the amplifier to be 
unconditionally stable. Feedback from 
the output stage is returned to the base 
of Q5 by two paths. Feedback through 
R28 tends to stabilize the voltage divi- 
sion between Q6 and Q7, as well as re- 
duce distortion and lower output im- 
pedance. R27 supplies additional feed- 
back and helps prevent a dropoff in 
low -frequency response caused by the 
increasing reactance of C18 at low fre- 
quencies. Positive feedback through C17 
furnishes Q5 with a higher effective col- 
lector voltage under signal conditions. 
This greatly aids Q5 in supplying the 

-ge swing necessary at full amplifier 

is a pad of about 2 dB in the 
prevent changes in load - 

the operation of the 
-what larger pad is 

-v feeding long 
seems ade- 

dB may 
' be a 

.It 

.re in 
.ne me- 
to have 

the proper damping and frequency re- 
spose, it should be fed from a source 
resistance of 3,900 ohms. For levels 
higher than + 4 VU the meter multi- 
plier usually takes the form of a T -pad. 
For this inexpensive meter, a single se- 
ries resistor was chosen to make the me- 
ter read zero when + 4 dBm appears at 
the output terminals loaded with a 600 - 
ohm resistor. Once again, a compromise 
has worked out fine in practice, but it 
is not recommended if you go to the 
expense of a standard VU meter. 

The meter is also used to check the 
battery condition. When METER switch 
S2 is placed in the BAT position, the 
meter is connected to the battery 
through R37, which is selected to make 
the meter read zero with a new battery. 
Thus you have a quick check "on loca- 
tion." 

After constructing the amplifier, 
make a few measurements to verify cor- 
rect operation. The voltage at the junc- 
tion of R35 and R36 should be half the 
battery voltage. A difference of a few 
tenths of a volt is nothing to worry 
about, but if the voltage is off by more 
than about 0.5 volt, change R28 to the 
next higher or lower standard value that 
you can obtain. 

A radically different voltage at this 
point indicates a defective component 
somewhere in the output or driver stage. 
The measurements should be made with 
a new battery, since it is not possible to 
hold this optimum voltage division with 
a weak battery. 

Measure the current drawn by the 
complete amplifier. Normal current is 
between 7 and 8 mA. The output stage 
should draw about 1.5 mA. Check 
roughly by first measuring the current 
drawn by the amplifier, then placing a 
temporary short across D and observing 
the decrease in current when the for- 
ward bias of Q6 and Q7 is thus removed. 
R31 should be decreased if the change 
in current is more than 1.5 mA. If the 
change is less than 1.5 mA, remove R31 
entirely. 

The signal -to -noise ratio was 57 dB 
with -60 dBm input from a 600 -ohm 
source and the gain adjusted for +4 dbm 
output. When the gain was increased 
for +14 dBm output, with the input at 

5r 

DB 0` 

5 

20Hz 100 I kHz 
FREO -+ 

FREQ RESPONSE 

10 

Fig. 2- Frequency response of amplifier 
meets broadcast standards. The 0 -DB 
reference level is actually +4 dBm 
( +4 VU) measured at amplifier output. 

the same level, the noise was 60 dB 
down. This indicates that a significant 
amount of the residual noise is gener- 
ated in the stages after the mixers. 

Maximum gain through each chan- 
nel is about 80 dB, more than adequate 
for all normal use. The input stages are 
designed to handle microphone levels. 
If inputs other than microphones are 
used, it might be necessary to attenuate 
the signal before putting it into the am- 
plifier. 

Battery life with the specified bat- 
tery should be well over 100 hours. The 
amplifier will still operate properly 
when the voltage has dropped to 15. 

At this point the distortion is still below 
1%, and the gain drops only slightly. 

The main portion of the amplifier 
was built on a 4- by 6 -inch etched cir- 
cuit board, and this method is highly 
recommended if possible. Copper -clad 
board and etchant solution are available 
from electronics mail -order houses; and 
the work is not difficult. The circuit pat- 
tern can be painted on the copper side 
of the board with a small brush and 
quick- drying lacquer. After etching, the 
paint is easily removed with lacquer 
thinner or speaker- cement solvent. You 
can also do a good job with perforated 
phenolic board. 

The output pad, R37, R38, R44 
and R45 were mounted on a second 
small board, which was drilled to mount 
on the meter terminals. The meter ter- 
minal nuts hold the board in place. The 
output transformer was mounted to the 
back of the cabinet. 

No instability appeared, but as 
with any high -gain amplifier the input 
circuits should be well separated from 
the output. 

I had a cabinet made of sheet alu- 
minum. A small commercially made 
utility cabinet will serve just as well. A 
removable bottom plate allows access to 
the inside. The circuit board is mounted 
to the inside top of the cabinet on metal 
spacers. After cutting all holes in the 
cabinet, I spray -painted it and labeled 
the controls, switches and jacks with 
decals. 

If you use the amplifier to feed a 
high- impedance (unterminated) load, 
connect a 620 -ohm 1/2 -watt resistor 
across the output terminals. The ampli- 
fier will work without it, but the VU 
meter readings will be different and the 
frequency response may be altered. Sub- 
stantial runs of line (perhaps 100 feet 
or more) are usually possible with un- 
shielded twisted -pair. If hum or radio - 
frequency interference is a problem, you 
will have to turn to shielded, two -con- 
ductor cable. 

Carefully built and adjusted, this 
amplifier should give years of service 
with only occasional battery replace- 
ment. END 
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Build Your Own Shortwave Receiver 
Here's a good way to gain valuable construction experience in radio 

SHORT -WAVE LISTENING IS AN EXCITING 

and rewarding pastime. Because of the 
remarkably distant reception (DX) pos- 
sible at the higher frequencies. stations 
from all over the world often are picked 
up even with simple receivers. 

For short -wave listeners (SWL's) 
two major signal categories are of spe- 
cific interest: international broadcasting 
and amateur transmissions. Broadcast- 
ing offers frequent news reports, inter- 
esting sidelights on far -away places, 
speeches made by heads of foreign gov- 
ernments, and symphonic concerts. 
Amateurs transmit their semi -personal 
messages to each other, some by code, 
some by voice. Something is nearly al- 
ways doing on these bands. But, one 
thing that is not easy to find is product 
advertising! 

Some time ago, I looked through 
several radio catalogs searching for a 

AUGUST 1967 

receiver for general short -wave listen- 
ing. Since I already own a modern com- 
mercial set capable of picking up sig- 
nals from almost anywhere in the world, 
the new set was to be used away from 
home for casual listening. Some receiv- 
ers were for hams only, others for 
broadcasting only. Some had poor selec- 
tivity. others no provision for code lis- 
tening. Some were simply too big or too 
expensive for a set to be used only occa- 
sionally. 

Finding no unit that fulfilled my 
requirements, I resolved to build my 
own. After several preliminary models, 
the one described here evolved. Its cost 
is well under $50, and it offers four 
short -wave bands: 3.4 -4.1. 5.8 -6.8, 6.7- 
7.4 and 9 -10 (all in MHz). The first 
and third are ham bands, 80 and 40 me- 
ters, respectively. The other two are 
popular international -broadcast bands. 

By I. QUEEN 

Actually, since the 40 -meter amateur 
band is shared by broadcasters, there 
are three BC bands. 

Selectivity is high, thanks to the 
double- crystal filter and two high -gain 
i.f. stages. Sensitivity is so great that a 
4 -foot wire antenna is sufficient to bring 
in signals from around the world. 

Note that each band is limited in 
coverage; in fact. to 1 MHz or less. This 
is a distinct advantage. Relatively few 
of the short -wave frequencies are occu- 
pied by signals useful to SWL's. About 
90% of the spectrum is filled with 
strange sounds -the buzzes and whistles 
of high -power telegraphy, teletype and 
experimental signals which cannot be 
deciphered by the average listener. The 
most interesting voice and code (CW) 
signals appear in compact bands like the 
ones mentioned. 

An unusual feature of this receiver 
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Build Your Own Shortwave Receiver 

is that it utilizes a method that doubles 
the number of bands without changing 
the oscillator circuit. In a normal super - 
het, the incoming rf signal is consistent- 
ly below (or above) the local oscillator 
frequency. In this receiver, it may be 
either above or below, depending on 
how the antenna is tuned. The i.f. is 

about 1.6 MHz. If the signal -input an- 
tenna circuit is tuned 1.6 MHz higher 
than the local oscillator, we may tune 
one band of frequencies. If the input is 
tuned 1.6 MHz lower than the oscilla- 
tor, we may tune another band. 

Using this approach, only two os- 
cillator ranges are required. One range. 
5.0 -5.7 MHz. is used to tune 3.4 -4.1 
MHz and 6.7 -7.4 MHz. depending on 
whether the input circuit is tuned above 
or below the oscillator frequency. The 
second oscillator range, 7.4 -8.4 MHz, 
tunes 5.8 -6.8 and 9 -10 MHz, depending 
on how the antenna circuit is tuned. 

All that need be done is to peak up 
the antenna capacitor. This may be 
done either by listening to the noise 
background or, having heard a signal, 
by tuning the input circuit to maximum. 

The relatively high i.f. (1.6 MHz) 
was chosen to minimize images. Trans- 
formers at this frequency are readily 
available. 

Basic circuit operation 
A short antenna (as noted previ- 

ously, a 4 -foot wire will bring in stations 
from all over the world) picks up the 
SW signals. Ll-C2 resonates to peak 
them up and delivers them to the con- 
verter grid, where they are mixed with 
the signal from local oscillator V1 -b. 

Switch S2 selects the amateur- or 
broadcast -band coils as desired. The 
HAM position covers 3.4 -4.1 MHz, or 
6.7 -7.4, depending on the setting of an- 
tenna -input capacitor C2. In BDCST posi- 
tion, we may hear either 5.8 -6.8 or 9 -10 
MHz. 

When Si is closed, part of L1 is 
shorted, and the circuit tunes from 5 -10 
MHz. For 80 -meter coverage, the full 
45 -turn coil is required. A slightly larger 
antenna is recommended for this band. 

The desired signal frequency is fed 
from the converter through the crystal 
filter at the input of the i.f. strip. One 
crystal is cut for a slightly different fre- 
quency from the other. The response of 
the filter gives sufficient selectivity for 
tuning code signals in a crowded band, 
yet it's broad enough to assure clear 
speech reception on AM and SSB. 

The two i.f. stages are designed for 
high gain. Each is controlled by agc 
voltage. A tuning meter with a 0-1 -mA 
movement is used in the plate lead of 
V3. The value of R13 is chosen so that 
M reads near full scale with no signal. 
About 2,000 ohms will be suitable in 
most cases. Use a 10K pot and adjust 
for full -scale meter deflection. 

When a signal is tuned in, the agc 
voltage becomes more negative, reduc- 
ing the plate current. The meter then in- 
dicates the lesser current. Moderately 
strong signals drop the needle to about 
midscale; very strong ones reduce the 
deflection nearly to zero. Besides being 
useful in tuning signals, the meter is a 
valuable aid to alignment. 

Diode detector D1 rectifies the rf 
signal after it passes through the i.f. sec- 

Front -end components are tightly, but carefully, placed to minimize stray pickup. 
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tion. The detected signal is then fed di- 
rectly to phone jack J2 or to the two - 
stage audio amplifier. There is sufficient 
gain here to bring nearly all signals to 
full loudspeaker volume. 

CW signals are received by using 
regeneration in the second i.f. stage. 
Note that the suppressor of V3 is not 
grounded directly. Instead, a 2,000 -ohm 
rheostat is included. As the resistance of 
R11 is increased, the stage regenerates. 
This is not as satisfactory an arrange- 
ment as having a separate bfo, but it 
works well enough to satisfy most 
SWL's. 

Although we had not intended this 
receiver to receive SSB (single -side- 
band) signals, it can be done. Bring the 
i.f. stage to oscillation, then carefully 
adjust C10 -b. This tiny variable capaci- 
tor works in conjunction with main -tun- 
ing capacitor C10 -a. The fine -tuning ca- 
pacitor is made from a 15 -pF variable 
by cutting out all but two or three plates. 
The capacitance becomes so small that 
it can be used to fine -tune SSB stations. 
To get undistorted SSB signals, you 
must be able to vary the frequency over 
a very small range. With the aid of 
CI 0-b and a little care, you'll be able to 
tune sideband signals quite handily. 

The power supply is conventional 
and supplies about 120 volts at 15 mA 
to the receiver. Hum is very low and 
will hardly be noticeable, even at full 
volume. 

Construction 
The receiver is built on an alumi- 

num chassis, 91/2 x S x l' /z inches. It is 
shallow enough so you can get your fin- 
gers and a soldering iron into it. All con- 
trols are on the front apron, except the 
ON-OFF switch, peaking (antenna) con- 
trol and SI. 

An important construction detail is 
the spacing between tube sockets and 
i.f. transformers, which are in a straight 
line across the chassis. The center of this 
line is 1% inches from the front. 

Looking down on the top of the 
chassis and measuring from the left - 
hand side of the chassis, we find the fol- 
lowing dimensions to the center of each 
component: 

V4 9 -pin socket 3A inch 

T2 i.f. transformer 1 7/4 inches 

V3 7 -pin socket 3 inches 

T1 i.f. transformer 41/8 inches 

V2 7 -pin socket 51/4 inches 

L4 9 -pin socket 63/4 inches 

VI 9 -pin socket 71 inches 

L4 is a 3/4 -inch diameter slug -tuned 
coil mounted with slug -screw down (un- 
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The receiver constitutes a fairly straightforward circuit. It's simple -only 4 tubes and 2 diodes. 

PARTS LIST 

RI -1,500 ohms 
R2 -22K 
R3, R10 -82K 
R4 -180K 
R5. R9 -68 ohms 
R6, R14 -56K 
R5, R12 -5,600 ohms 
R8 -270K 
RI 1-2,000 ohm pot, linear 

taper 
R13-10K pot, linear taper (see 

text) 
R15 -500K pot, audio taper 
R16, R18, R19-100K 
R17 -2.200 ohms 
R20 -1,000 ohms 
R21 -2.2 megohms 
R22 -56 ohms 
R23 -1,000 ohms. 1 watt 

Otherwise unmarked resistors are 
1/3 watt 

C1 -22 pF, disc 
C2 -75 pF, air variable 
C3 -270 pF, disc 
C4, C13. C14, C15, C16, C17, C18, 

C19-.0050', disc 
C5 -200 pF, mica 
C6. C7 -240 pF, mica 
C9 -33 pF, mica 
C1Oa -main tuning, 50 pF, air 

variable 
CIOb- vernier tuning, see text 
C11 -33 pF, disc 
C12-47 pF, mica 
C20, C22 -100 pF, disc 
C21 -.02 µF, disc 
C23-40 µF, 25 V, electrolytic 
C24 -.02 , F, paper 
C25 -20 AF. 250 V, electrolytic 
C26-40 F, 250 V, electrolytic 
C27 -100 pF, NPO 

T1 -input i.f. transformer, 
MHz (Miller 13 W1) 

T2- output i.f. transformer, 1.6 
MHz (Miller 13 W2) 

T3- audio -output transformer, 
10K to 3.2 ohms 

1.6 XTAL1 -1.604 -MHz crystal (Texas 
Crystals) 

XTAL2- 1.605 -MHz crystal (Texas 
Crystals) 

Sockets for above crystals 
V1 -6KE8 
V2, V3 -6EW6 
V4- I2AU7 -A 

7 -pin tube sockets and shields (2) 
9 -pin tube sockets and shields (3) 
Power -line male socket 

S1 -spst 
S2 -spdt toggle 
D1 -1N34A 
D2- 400 -piv diode, 100 mA 
M- tuning meter, 0-1 mA (La- 

fayette 99R2513) 
JI, J3 -phono -type jacks 
J2- headphone jack 
Chassis, 91/2 x 5 x 11/2 inches 
Hardware, knobs, terminal strips, 

lugs, etc. 

T4 -power transformer (Merit P 
3045 or equivalent) 

L1 -coil, 1 /2 -in. diam, No. 30 
enameled wire wound on 
polystyrene form, 80 turns, 
tapped at 35/45 point 

12- slug -tuned coil, 3 /e -in. diam, 
No. 34 enameled wire, 40 
turns 

13 -slug -tuned coil. % -in. diam, 
No. 30 enameled wire, 30 
turns 

14- slug -tuned coil, approx 2 mH 
(Miller 4414) 

L5 -2.5 mH, choke 
All coils are close -wound 

der the chassis). It is housed inside a 

nine -pin tube shield which offers both 
shielding and mechanical protection. 
Discard the socket itself after separating 
it from the metal mounting. Using two 
screws. mount this base on the chassis, 
using as the center point a distance 63/4 

inches from the left -hand side of the 
chassis. The coil itself will be above 
chassis. 

The tuning meter is 11/2 inches in 
diameter, too large to fit on the front 
panel. Cut a square hole I x 1 inch on 
the top of the chassis, near the front. 
This allows the top of the meter to pro- 
trude above the chassis. Now, with a 
11/2-inch hole cutter, cut out the front 
apron. The meter will then fit on the 
front apron with only the top of it show- 
ing through the square hole. 

Antenna (peaking) capacitor C2 is 
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mounted on the right -hand side of the 
chassis near coil LI. 

Keep rf and i.f. leads short, as us- 
ual; parts placement is not critical oth- 
erwise. The power supply is placed to- 
ward the rear of the chassis. 

The crystal filter uses mica capaci- 
tors at C5, C6, C7. Use mica capaci- 
tors also for C9 and C 12 in the oscilla- 
tor section. A signal generator or 
grid dip meter will he helpful for align- 
ing oscillator coils L2 and L3. 

After you have listened for a while, 
you may wish to calibrate the main tun- 
ing dial. The 80 -meter band will cover 
most of the dial. The 6 -MHz band will 
be near the low end of the capacitor, 
and the 10-MHz band will come in near 
the high end. The 40 -meter band will be 
received near the upper end of the dial. 

When properly tuned, there should 

be no instability on any band. Tune up 
the regeneration for maximum gain, 
but not too near the point of oscillation. 
If you are seeking CW signals, of course, 
you should go past the critical point. 

Remember that the antenna circuit 
will tune either above or below the local 
oscillator frequency. If both are tuned 
near the same frequency, you may no- 
tice some instability, and the converter 
stage may oscillate. This improper tun- 
ing of the set should be avoided. 

You will find you get remarkable 
results from this receiver on the bands 
for which it is designed. It is compact 
and light enough to carry with you on 
vacation or when visiting. And, when 
properly tuned, it will bring in stations 
from the far ends of the earth to pro- 
vide many hours of interesting SW lis- 
tening. END 
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Remote-Reading Field Meter 
You say you can't see rf? Build this monitor and you'll be able to watch your transmitter output 

ANT 

FL-T- 
UNIT_ 

I L O RFC -.5mH J il il 

3 
I _ CI C2 .00I2 C3 I 

3 -32pF J26 

--J 

r 
IJ3 

METERING UNIT 

CS- I,F /25V 

R4 ZEROv J5 
SENSITIVITY 0 

. 25K 
PHONES 

RI 
.0012 C4 
4 

R1.5K 

S BATT 
L -- ---- ---------- 

I 

Fig. I -Each section of the field meter should be constructed in its own metal box. 

There's more than enough room inside the detector box for mounting all components. 
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By JAMES B. WHITE 

EVERY GOOD TRANSMITTER OPERATOR IS 

interested in his radiated signal. Noth- 
ing is more evident as one listens to CB, 
ham or commercial two -way channels. 
Very often comparison checks are asked 
for, modulation reports are solicited and 
signal- strength measurements are noted. 
If you are going to operate any trans- 
mitter, you need a means of monitoring 
your signal every moment you are on 
the air. 

This field -strength meter can be set 
up permanently to provide a visual re- 
port every time the transmitter is used. 
Mobile units can be checked in just a 
moment by having the operator key the 
mike. This meter is invaluable in the 
construction of beam antennas. Because 
of the remote -reading feature, you can 
put the detector out in the field while 
you watch the indicator by the antenna. 
This lets you check forward gain and 
front -to -back ratio. 

The circuit 
The field meter consists of two 

units, a detector and an indicator. The 
detector is the utmost in simplicity, con- 
taining only about a dozen parts. It's 
nothing more than a tuned circuit, 
which resonates at the transmitter fre- 
quency, and a detector diode. Rf is 
picked up by a whip antenna on a feed - 
through insulator mounted on the case. 

The indicator unit is only slightly 
more complicated; it is a transistorized 
voltmeter with two controls-SENSITIV- 
ITY (R1) and ZERO (R4). There's also 
a phone jack, to monitor detected audio. 
The power supply is simply two pen- 
light cells (AA size). 

Construction 
Both units are housed in small alu- 

minum boxes. Components are wired 
point -to -point and are self- supporting. 

Locate and drill the mounting 
holes first. Be sure the jack holes are 
large enough to allow the insulating 
shoulder washers to fit. The black jack 
doesn't have to be insulated from the 
box, but the red one must be. The hole 
in the top of the detector box must be 
large enough to pass the feedthrough 
insulator. Be careful mounting the in- 

RADIO-ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


For best (and easiest) results, use simple, 

sulator; if you tighten it too much, you'll 
crack it. 

The meter hole in the indicator unit 
will probably be a problem unless you 
have a socket punch the right size. 

Try this: Scribe a circle 1' inches 
in diameter and drill a series of '/6 -inch 
holes about just inside the circle. Keep 
them as close together as you can. 

point -to -point wiring inside indicator unit. 

Knock out the metal between the holes, 
leaving a ragged hole just under 11/2 

inches in diameter. This hole can be 
dressed off with a small round file. You 
can use the same technique to mount 
the power switch. 

Next, mount and wire the compo- 
nents. Note carefully the meter polarity 
and wire it accordingly. Be careful with 

1/4" HOLE 

I-1/16" 

9/64" hoOLE 

I-1/16° 

1/2" 1/2° 
J2 JI 

7/16" 5/16" 
HOLE 5/16" HOLE 

FRONT 

f 
13/16" 

3/8 " HOLE 

1 

TOP 

5/I6" 
5/8" 

b 
9/64' HOLE 

BOTTOM 

Fig. 2- Locate and drill holes as 
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shown in the detector box. Ream edges smooth 

the diode and transistor. When you have 
completed all the wiring except the 
semiconductors, check your work care- 
fully. Then wire in the diode and the 
transistor. Cut leads to a length that will 
allow ample working room. Slip a small 
piece of spaghetti over each lead. As 
you solder, be wary of too much heat. 
Use long -nosed pliers, with a rubber 
band around the handles, as a heatsink. 
Or try locking pliers. 

With the two penlight cells con- 
nected you can check out the indicator 
unit. Turn the power switch on. The 
meter may go off scale to the left. or it 
may read to the right. Rotating R4 
should zero the pointer. If it does, set 
the metering unit aside till later. If not, 
check your wiring. 

The photographs show a CB chan- 
nel coil soldered in place. This coil will 
also tune the 10 -meter ham band. The 
other coil specifications are listed. The 
four low- frequency coils are regular TV 
peaking coils and rf chokes. The higher - 
frequency coil is hand -wound. 

Using the meter 
Connect the detector to the indi- 

cator, red jack to red jack, and black to 
black. Turn on the power and zero the 
meter with the ZERO control. Set SEN- 
SITIVITY so the arm of the pot is at chas- 
sis potential (should be maximum 
counterclockwise). Turn on the trans- 
mitter and advance SENSITIVITY until 
you get a reading. Tune Cl for maxi- 
mum meter indication. Depending on 
transmitter rf power, you may or may 
not need a piece of wire connected to 
the feedthrough insulator. If the meter 
doesn't work properly, recheck wiring. 
If it does, you are ready to use the in- 
strument. 

Mount the detector as far as you 
can from the antenna to be checked. If 
you plan to use the meter for keeping 
a constant check on a base station, put 
the detector as far as possible from 
both antenna and transmitter. The loca- 
tion will be determined largely by the 
amount of wire you have and how big 
your lot is. The two units can be sepa- 
rated by several hundred feet. 

A short pickup antenna must be 
connected to the antenna feedthrough 
insulator. Its length is determined by 
power and antenna -to- antenna spacing. 
Cut several pieces, try them, and use 
the one which causes the meter to read 
up scale, but not consistently off scale. 

You'll find this field meter useful 
in observing day -to -day transmitter and 
antenna operation. If anything deteri- 
orates -low line voltage, a weak out- 
put stage, or a shorted or open antenna 
element -you'll know it the next time 
you put the rig on the air. The meter is 
also handy in servicing transmitters be- 
cause it lets you "see" rf. 

(continued on page 66) 
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How to get into 

One of the hottest money -making 
fields in electronics today- 
servicing two -way radios! 

*1 ---. 
DULANEY COMMUNICATIONS SE- RVICE 

. . IJ EAST 15 ST. , 

]/' 
._____..... 

rii l(a- 
635-2233 

D N F I = 
CITIZEN AND BUSINESS BAND __ 

2 WAY RADIO 

v . ti "..+:-----'F,.. .: s: i:::,3î.3a9;RC,.. 
.`:,.._.. . 

... ? 
l' ;, ca _. . 

. : ' 'f`t.+- 
HE'S FLYING HIGH. Before he got his CIE training and FCC License, Ed Dulaney's only professional skill was as a com- 
mercial pilot engaged in crop dusting. Today he has his own two -way radio company, with seven full -time employees. "1 am 
much better off financially, and really enjoy my work," he says. Read here how you can break into this profitable field. 

More than 5 million two -way transmitters have skyrocketed 
the demand for service men and field, system, and R &D engi- 
neers. Topnotch licensed experts can earn $12,000 a year 
or more. You can be your own boss, build your own com- 
pany. And you don't need a college education to break in. 

HOW WOULD YOU LIKE to start cot - 
lecting your share of the big 

money being made in electronics today? 
To start earning $5 to $7 an hour... 
$200 to $300 a week... $10,000 to 
$15,000 a year? 

Your best bet today, especially if you 
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don't have a college education, is prob- 
ably in the field of two -way radio. 

Two -way radio is booming. Today 
there are more than five million two - 
way transmitters for police cars, fire de- 
partment vehicles, taxis, trucks, boats, 
planes, etc. and Citizen's Band uses - 

Circle 24 on readers service card 

and the number is still growing at the rate 
of 80,000 new transmitters per month. 

This wildfire boom presents a solid 
gold opportunity for trained two -way 
radio service experts. Many of them are 
earning $5,000 to $10,000 a year more 
than the average radio -TV repair man. 

Why You'll Earn Top Pay 

One reason is that the United States 
Government doesn't permit anyone to 
service two -way radio systems unless he 
is licensed by the Federal Communica- 
tions Commission. And there simply 
aren't enough licensed electronics ex- 
perts to go around. 
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Another reason two -way radio men 
earn so much more than radio -TV serv- 
ice men is that they are needed more 
often and more desperately. A home 
radio or television set may need repair 
only once every year or two, and there's 
no real emergency when it does. But a 
two -way radio user must keep those 
transmitters operating at all times, and 
must have their frequency modulation 
and plate power input checked at regu- 
lar intervals by licensed personnel to 
meet FCC requirements. 

This means that the available licensed 
experts can "write their own ticket" 
when it comes to earnings. Some work 
by the hour and usually charge at least 
$5.00 per hour, $7.50 on evenings and 
Sundays, plus travel expenses. A more 
common arrangement is to be paid a 
monthly retainer fee by each customer. 
Although rates vary widely, this fixed 
charge might be $20 a month for the 
base station and $7.50 for each mobile 
station. A survey showed that one man 
can easily maintain at least 100 stations, 
averaging 15 base stations and 85 mo- 
biles. This would add up to at least 
$12,000 a year. 

Be Your Own Boss 

There are other advantages too. You can 
become your own boss -work entirely 
by yourself or gradually build your own 
fully staffed service company. Instead 
of being chained to a workbench, 
machine, or desk all day, you'll move 
around, sec lots of action, rub shoulders 
with important police and fire officials 
and business executives who depend on 
two -way radio for their daily operations. 
You may even be tapped for a big job 
working for one of the two -way radio 
manufacturers in field service, factory 
quality control, or laboratory research 
and development. 

How To Get Started 

How do you break into the ranks of the 
big -money earners in two -way radio? 
This is probably the best way: 
1. Without quitting your present job, 

learn enough about electronics fun- 
damentals to pass the Government 
FCC Exam and get your Commer- 
cial FCC License. 

2. Then get a job in a two -way radio 
service shop and "learn the ropes" of 
the business. 

3. As soon as you've earned a reputa- 
tion as an expert, there are several 
ways you can go. You can move out 
and start signing up and servicing 
your own customers. You might be- 
come a franchised service represen- 
tative of a big manufacturer and then 
start getting into two -way radio sales, 
where one sales contract might net 
you $5,000. Or you may even be in- 
vited to move up into a high -prestige 
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THIS COULD BE YOUR "TICKET" TO A GOOD LIVING. You must have a Com- 
mercial FCC License to service two -way radios. Two out of three men who take the FCC 
exam flunk it ... but nine out of ten CIE graduates pass it the first time they try! 

salaried job with one of the major 
manufacturers either in the plant or 
out in the field. 
The first step -mastering the funda- 

mentals of Electronics in your spare time 
and getting your FCC License -can be 
easier than you think. 

Cleveland Institute of Electronics has 
been successfully teaching electronics 
by mail for over thirty years. Right at 
home, in your spare time, you learn 
electronics step by step. Our AUTO -PRO- 

GRAMMED" lessons and coaching by 
expert instructors make everything clear 
and easy, even for men who thought 
they were "poor learners." You'll learn 
not only the fundamentals that apply to 
all electronics design and servicing, but 
also the specific procedures for install- 
ing, troubleshooting, and maintaining 
two -way mobile equipment. 

Get Your FCC License... 
or Your Money Back! 

By the time you've finished your CIE 
course, you'l: be able to pass the FCC' 
License Exam with ease. Better than 
nine out of ten CIE -trained men pass 
the FCC Exam the first time they try. 
even though two out of three non -CIE 
men fail. This startling record of achieve- 
ment makes possible the famous CIE 

warranty : you'll pass the FCC Exam 
upon completion of your course or your 
tuition will be refunded in full. 

Ed Dulaney is an outstanding exam- 
ple of the success possible through CIE 
training. Before he studied with CIE, 
Dulaney was a crop duster. Today he 
owns the Dulaney Communications 
Service, with seven people working for 
him repairing and manufacturing two - 
way equipment. Says Dulaney: "I found 
the CIE training thorough and the les- 
sons easy to understand. No question 
about it -the CIE course was the best in- 
vestment I ever made." 

Find out more about how to get ahead 
in all fields of electronics, including two - 
way radio. Mail the bound -in postpaid 
reply card for two FREE books, "How 
To Get A Commercial FCC License" 
and "How To Succeed In Electronics." 
If card has been removed, just send us 
your name and address on a postcard. 

ENROLL UNDER NEW G.I. BILL 

All CIE courses are available under 
the new G.I. Bill. If you served on 
active duty since January 31, 1955, 
OR are in service now, check box 
on reply card for G.I. Bill infor- 
mation. 

C Í E Cleveland Institute of Electronics 
778 E. 17th St., Dept. RE -38, Cleveland, Ohio 44114 

A Leader in Electronics Training...Since 1934 Accredited Member National Home Study Council In, 
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FRONT 

FRONT 

Remote -Reading Field Meter 
PARTS LIST 
Cl-air trimmer, 3 -32 pF 

(E. F. Johnson 160- 
130 or equivalent) 

C2, C3, C4 -.0012 µF, disc 
ceramic 

C5-1 µF, 25 volts, electro- 
lytic 

RI -pot, 1 meg, linear 
taper 

R2, R3 -1,500 ohms, 1/2 

watt 
R4 -pot, 25K, linear taper 
J1, J2, J3. J4- insulated 

banana jacks, 2 reo, 
2 black (H. H. Smith 
205 or equivalent) 

J5 -phone jack 
Q -pnp general -purpose 

audio transistor (RCA 
SK3009 or equivalent) 

M- meter, 0 -500 oA (Mon- 
arch PMC -5S) 

S-dpdt slide switch 
RFC -rf choke, 0.5 mH 

(National R50) 
D -1N34A general-pur- 

pose diode 
BATT -2 penlight cells, 

11/2 volts, AA size 
Detector box -metal, 1% 

x 21/4 x 4 inches (Bud 
CU2101A) 

Indicator box -metal. 21/2 

x 5% x 3 inches (Bud 
CU2106A) 

Miscellaneous -4 banana 
plugs to match jacks, 
phone jack, knobs, 
wire and screws, and 
1 feedthrough insula 
for (E. F. Johnson 
135 -50 or equivalent) 

Coil data (L): 
3.0 to 5.0 MHz -73 -pH 

peaking coil (J. W. Mil- 
ler 6172 or equivalent) 

4.2 to 7.5 MHz- 36 -i1H 
peaking coil (J. W. Mil- 
ler 6176) 

7 to 14 MHz -10 -µH rf 
choke (J. W. Miller 
4612 or equivalent) 

13 to 26 MHz- 3.9 -pH rf 
choke (J. W. Miller 
4608 or equivalent) 

25 to 55 MHz -10 turns 
No. 18 enamel wire, 
3 /e -in. diameter. self - 
supporting 

Fig. 3- Indicator box 
boles must be cut 
carefully, especially 
the large meter hole. 

1 -1/2" 

3/8" HOLE 

3/411 

I-1/8" 

-- 
u 

4, I/2"J 
I/2" A 

I/4tt 3/8" '7/16i 

1-1 /2n 

3/8" HOLE 

3/4" 

2 -5/8" 

1 
1-1/2" 

3/8" HOLE 

15/16" 
PHONES 

END 

J4 - 3/8" HOLES J3 

I/2") 
13/16" 

4.1/2") 

END 

FRONT 

WHAT'S YOUR EQ? 
Conducted by E. D. Clark 

Voltage Booster 
I'he black box. contains a single, 

common electronic component. It is not 

VTVM o- 
6V BATT 

+ 
7V DC 

a 

a battery, has no moving parts, and 
does not oscillate. What is it? 
-Richard P. Speck 
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Two puzzlers for the student, theoretician 

and practical man. Simple? Double -check your 

answers before you say you've solved them. If 
you have an interesting or unusual puzzle (with 
an answer) send it to us. We will pay S10 for 
each one accepted. We're especially interested in 

service stinkers or engineering stumpers on ac- 

tual electronic equipment. We get su many let- 

ters we can't answer individual ones, but we'll 
print the more interesting solutions ones the 

original authors never thought of. 

Write EQ Editor, Radio -Electronics, 154 West 
14th Street, New York, N.Y. 10011. 

Answers to this month's puzzles ore 
on page 93. 

Shifted Tuning 
The dial of a shortwave receiver is 

shown. A is the high -frequency end; B 

is the low- frequency end. When tuning 
from A to B, stations are received at 

A 

1 

t 

19 25 31 41 49 
METERS 
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B 

indicated frequencies. Yet when tuning 
from B to A, stations are shifted to the 
left. There is no slip or backlash. What 
causes the shift? 
-C. S. S. Shenoi 
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A LITTLE LUCK GOES A LONG WAY IN TV SERVICING. THERE 

come those trying times when all skill fails and we must pray 
for the deliverance of luck. And in our business we find 

ourselves praying more and more each day. 
Take, for instance. the RCA KCS68C that I serviced 

recently. No picture. It didn't take long to see that the fly- 

back transformer looked like a lump of coal. The customer 
told me that three flyhacks had been replaced in this set in 

as many years and he begged me to find the cause of these 
costly breakdowns. I promised to do my best. 

When I installed the new part in the shop, I gave the 
horizontal sweep section a complete voltage and current 
check. Everything looked tine. All voltages throughout the 
system checked good and 6(1)6 cathode current was a re- 
spectable 120 mA. I set up all the sweep adjustments accord- 
ing to the manufacturer's recommendations. including hori- 
zontal width for slight overscan and linearity for minimum 
circuit current. So far as I could see. the receiver was in 

perfect shape and really for delivery. But 1 wasn't pressed 
to return it. so I decided to cook it for a couple of days just 

to he sure. 
Next morning I was lucky enough to catch a test pat- 

tern on the air, which gave me a chance to make a fey 
finer adjustments. I.ucky for me because I noticed something 
that was not perceptible when I checked the set against a 

regular TV program the day before. I adjusted the circles 
to a 1/2-inch overscan on each side, turned away to some 
other work. When I looked hack 5 minutes later the pattern 
had stretched away out. This seemed odd. 1 cooled the set 

down and tried again. Sure enough. the sane thing happened 
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1! --t-- )Kig 
TEST TRANSISTORS 

IN SECONDS 
in-circuit 

TR139 
8950 

Also check all 1a 
transistors, diodes, -- 
and rectifiers out 

of circuit for true AC beta 

and Icbo leakage. 

Your best answer for solid state servicing, produc- 
tion line testing, quality control and design. 
Sencore has developed a new, dynamic in-circuit transistor 
tester that really works -the TR139 -that lets you check any 
transistor or diode in- circuit without disconnecting a single 
lead. Nothing could be simpler, quicker or more accurate. 
Also checks all transistors, diodes and rectifiers out of circuit. 

BETA MEASUREMENTS -Beta is the all- important gain factor 
of a transistor; compares to the gm of a tube. The Sencore 
TR139 actually measures the ratio of signal on the base to 
that on the collector. This ratio of signal in to signal out is 
true AC beta. 

ICBO MEASUREMENTS -The TR139 also gives you the leak- 
age current (Icbo) of any transistor in microamps directly on 
the meter. 
DIODE TESTS -Checks both rectifiers and diodes either in or 
out of the circuit. Measures the actual front to back conduc- 
tion in micro -amps. 
COMPLETE PROTECTION -A special circuit protects even the 
most delicate transistors and diodes, even if the leads are 
accidentally hooked up to the wrong terminals. 
NO SET -UP BOOK -Just hook up any unknown transistor to 
the TR139 and it will read true AC beta and Icbo leakage. 
Determines PNP or NPN types at the flick of a switch. 
Compare to laboratory testers costing much more.... $89.50 

See America's Most Complete Line of Professional 
Test Instruments - At Your Distributor Now. 

NO. 7 MANUFACTURER OF ELECTRONIC MAINTENANCE EQUIPMENT NCOt=t 
426 SOUTH WESTGATE DRIVE, ADDISON, ILLINOIS 60101 

Circle 25 on reader's service card 
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NEW! LAFAYETTE HB -5256 
Solid State 2 -Way Radio 

WITH "S /oRf" Mete,' 

99- 3144WX" 

Size: 23/4" by 61/4" 

23 CB Crystal 
Controlled Channels 
All Crystals Supplied 

149 95 

19 Transistors, 9 Diodes, Thermistor 
Dual Conversion Receiver for Extra Selectivity 

and Sensitivity 
Full 5 -Watt Input 
Range BoostTM Circuitry for Added Power 
3- Position Delta Tune -Provides Accurate Fine Tuning 
Mechanical 455KC Filter for Superior Selectivity 
Push -to -Talk Dynamic Microphone 
Variable Squelch plus Series Gate Automatic 

Noise Limiting 
Public Address System (with external speaker) 
12 -Volt DC Operation (pos. or neg. ground) 6 -Volt DC 

(with optional DC Power Supply) 
*Imported Accepts Priva -Come- Plug -in Tone Caller 

FREE 
JUST OFF PRESS! 

1968 
CATALOG 680 

Over 500 
Pages 

Featuring Everything in Electronics for 

HOME INDUSTRY LABORATORY 

from the "World's HiFi & Electronics Center" 

LAFAYETTE Radio ELECTRONICS 
Dept. JH -7 P.O. Box 10 
Syosset, L. I., N. Y. 11791 

Send me the FREE 1968 Lafayette Catalog 680 

Name 

Address 

City State Zip 

JH-7 

Circle 26 on reader's service card 

LUCK IS A LADY 

a second time. The picture came on normally and, within 5 
minutes, began to expand. There was no blooming or loss of 
brightness -just a 2 -inch stretch on each side. 

I now had to reconsider a fact that had seemed peculiar 
to me when I had first noticed it, but since everything else 
had fallen so neatly into place I had mistakenly ignored it. 
While screwing the width -coil slug in from end to end on the 
day before, I found it gave me a large peak, a sudden dip 
and then another peak. We're all familiar with adjustable 
coils having two peaks. Although I had never known a width 
coil to have more than one, I passed this off as a first -time- 
for- everything kind of thing. 

Now, in view of the new problem, I looked closer at 
the width coil. When the picture stretched out, it was easy to 
restore it to normal size by readjusting the width, but then 
the predictable happened. When the receiver was turned on 
from a cold start, the test pattern was 2 inches short on each 
side of the screen. 

My first step, of course, was to try a new coil, but that 
didn't help. I checked all the capacitors in the width and 
yoke circuits but results were still negative. After hours of 
time -consuming tests I couldn't find any reason for the pic- 
ture to behave that way. Actually, I could easily have got by 
with the condition had I delivered the receiver, because it 
was not noticeable on a regular TV program. But I was con- 
vinced that whatever was causing this unusual behavior was 
related to the high failure rate of the flybacks. I kept on 
looking. 

It was at this point that Lady Luck stepped in and 
tapped me with a wonderful stroke -in disguise. As I tuned 
and retuned the width coil I found a new problem. I began 
to get flashover under one of the two 6W4 -GT sockets. The 
way the chassis was lying, I couldn't see exactly where the 
arcing came from, but as I tuned the coil in and out, looking 
for that one reliable setting, the flashover would break out 
intermittently. For one brief moment the arcing sustained 

The flyback was obviously burned 
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1Vhen I turned the set on again I was 
right back where I'd started. 

itself long enough for me to discover that I suddenly lost the 
double width peaks. I went from maximum to minimum in- 
ductance with the coil slug and got the normal minimum to 
maximum to size -without the dip! 

It was time to find out just what was going on under 
that 6W4 socket. I opened up the high -voltage cage for a 
better look. There, between pins 2 and 3 of the socket, was 
a beautiful carbon path. Pin 2 seemed to he used only as a 
tic point for a capacitor and a wire, so I simply clipped the 
pin off the socket and taped it. When I turned the set on 
again, I was right hack where I had started. The width coil 
got back its two peaks and its associated stretch problem. 

But Lady Luck had flirted with me and I chased her. 
What had happened in that brief moment when the arcing 

6CD6 -GA FLYBACK 

HORIZ 

OUTPUT 
4.7 H 

II 

WIDTH LINK 

o 

180PF 

tWIDTH 
ÌCONT 

HORIZ 
LIN 
CONT 

56PF 

IB3-GT 
HV RECT 

WIRING ERROR SEPARATED THESE 2 POINTS 
THAT SHOULD HAVE BEEN JOINED 

3 

10 PF 

5000 

.082 

.47 

373V 

2000 

6W4-GT (2 ) 
DAMPERS 

I 

HORIZ LIN CONTROL 

Somebody goofed on the production line. 
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GAS 

WELDING 

TORCH 

Uses OXYGEN 
and LP GAS 

Completely self- contained. 
Produces 5000° pin -point flame. 
Welds, brazes, solders. 
Hundreds of lightweight uses. 
Suggested list - $19.95. 

GET COMPLETE DETAILS AT MOST IN- 
DUSTRIAL DISTRIBUTORS, OR WRITE TO 
MICROFLAME, INC. 

MICROFLAME, INC. 
7800 COMPUTER AVENUE 

MINNEAPOLIS, MINNESOTA 55424 

(-ir< /e 27 rol reader's çrrrire r ard 

Designed and manufactured in U.S.A. 

NEVER 
A BURNOUT 

IN 6 EMC DIODE -PROTECTED VOMS 

NOBODY ELSE BUT EMC DESIGNS IN SO MUCH VALUE! 
Professional quality and versatility Lifetime 

protection against electrical abuse No meter burn- 
out, needle damage, or fuse replacement 
VOLOMETER 
Model 109A iaaory Wired & Tested $28.95 
Model 109M Easy -to- Assemble Kit $21.15 
20,000 S! v DC sens. 10,000 1! /v AC sens. 41/2 ". 
40µa meter. High impact bakelite case. 5 DC 
voltage ranges: 0.6 -60- 300 -600- 3000v. 5 AC volt- 
age ranges: 0 -12- 120.600- 1200- 3000v. 3 DC cur- 
rent ranges 0- 6- 60.600ma. 3 AC current ranges: 
O.30.300ma; 0 -3A. 3 resistance ranges: 0.20K, 
- 200K,- 20 megs. 5 db ranges: -4 to +67db. 
With carrying strap. 51/4" W x 63/4" H x 2V /e" D. 

VOLOMETER 
Model 103A Factory Wired & Tested $20.75 
Model 103AK Easy -to- Assemble Kit $16.80 
41/2 ", 2% accurate, 800µa D'Arsonval 
type meter. One zero adjustment for 
both resistance ranges. High impact 
bakelite case. 5 AC voltage ranges: 
0- 12.120- 600. 1200- 3000v. 5 DC voltage 
ranges: 0.6.60- 300 -600- 3000v. 5 db 
ranges: -4 to +64db. 5 AC current 
ranges: 0 -30- 150- 600ma. 4 DC current 
ranges: O.6.30.120ma; 0-1.2A. 2 resist- 
ance ranges: O.1K, 0 -1 meg. 51/4" W x 
61S" H x 27/'s" D. 

POCKET SIZE VOLOMETER 
Model 102A 
Factory Wired & Tested $16.95 
Model 102A1( Easy -to- Assemble Kit $14.40 
31/2", 2% accurate 800µa D'Arsonval 
type meter. One zero adj. for both res. 
ranges. High impact bakelite case. 5 AC 
voltage ranges: 0-12-120-600-1200-3000v. 
5 DC voltage ranges: 0.6.60- 300 -600- 
3000v. 3 AC current ranges: 0-30.150 - 
600ma. 4 DC current ranges: 0-6.30 - 
130ma; 0 -1.2A. Resistance : 0 -1K, 0 -1 
meg. 33/4" W x 61/4" H x 2" D. 

r 

EMC, 625 Broadway, New York 

Send me FREE catalog of the 
value -packed EMC line, and 
local distributor. 

12, N.Y. 

complete 
name of 

RE-8 
NAME 

ADDRESS 

CITY_ __ZONE__STAT 

EMC 
ELECTRONIC MEASUREMENTS CORP. 

625 Broadway, New York 12, New York 

Export: Pan -Mar Corp., 1270 B'way, N.Y . I 
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LUCK IS A LADY 

Instantly, it happened! 

sustained itself and the whole system snapped to normal? I 
read the schematic and I looked at the wiring. I looked at 
the wiring and I read the schematic. Very gradually the webs 
parted and the fog lifted. It all suddenly became clear. The 
wire and capacitor that had been soldered to pin 2 of the 
6W4 socket and that had so obligingly arced over for me ere 

supposed to be connected to pin 3, the damper cathodes. It 
was a wiring error right from the factory and had gone un- 
noticed all these years. The partial schematic shows how eas- 
ily it defied discovery. Neither voltage nor resistance meas- 
urements could unearth it -only an amazing stroke of luck 
like a compassionate little flashover. When the wiring was 
corrected, the problem vanished. 

Of course, Miss Luck has many varied ways of present- 
ing her lovely self, and, Lord knows, she's always welcome. 

An old customer of mine owns an F4632 Philco. He'd 
been having sound trouble with it for the better part of a 
year. The complaint had always been the same- volume 
would drop for a while, rise again, drop and rise. This might 
happen for a week straight and then not happen for a month. 
Every time I made a service call the set worked fine but, 
despite a whole new set of audio tubes, I continued to receive 
complaints. I finally took the chassis to the shop. 

As you'd expect, the sound worked perfectly for 3 days. 
Out of sheer desperation, I replaced both the sound takeoff 
and sound detector transformers, checked the set out for 
another couple of days and delivered the chassis. 

I was hoping for the best, to be sure, but I was worried. 
These repair jobs where nothing concrete is established hardly 
ever work out well. Nevertheless, I finished screwing down the 
back cover while listening to a program, still trying to find 
that one missing clue before leaving. 

Instantly, it happened! The sound shot down and at last 
I knew why. It was while tightening the last screw that my 
hand brushed the rear -mounted TV -phono switch and the 
volume went down to a whisper. I merely touched the switch 
again with my forefinger and the volume shot up to normal. 
I sprayed some contact cleaner into the switch and the trou- 
ble was gone. 

Once more, that ageless beauty, Lady Luck, saved the 
day and my sanity. END 

For all your field servicing requirements ... 

New V.M&A; battery operated soldering iron with 
tip temperature 
control 

70 

1 
1er Llltrii. 

O 

Here's a new Weller light- 
weight soldering iron that 
operates from any 12 -volt 
battery or 12 -14 volt AC /DC 
power supply. Meets all your 
needs in mobile communica- 
tions soldering -in automo- 
tive, marine, aircraft and many 
other applications. Features 
Weller's patented "Tempera- 
ture Sensing" system. Tip 
temperature is controlled at 
700° F. Iron offers minimal 
power drain, long life, rapid 
recovery. 12 -ft. power 11460 cord includes battery 

1,1 
clips. Model TCP -12. 

Also available for 24-48 volt 
operation. Model TCP -24. 

AT YOUR ELECTRONICS PARTS DISTRIBUTOR 

WELLER ELECTRIC CORP., Easton, Pa. WORLD LEADER IN SOLDERING TECHNOLOGY 

Circle 29 on reader's service card 
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EQUIPMENT REPORT 
A Cartridge and a Record 

to Test It 
Shure V -15 Type II 

Circle 23 on reader's service curd 

THE WORLD OF HIGH FIDELITY HAS AL- 

ways been one of JND's, as the psycholo- 
gist would say: just- noticeable differ- 
ences. They add up, of course; recorded 
music does sound a lot better now than 
it did 15 or 20 years ago, when hi -fi 
began being an industry. 

Still, within any given year's worth 
of new products, it is usually impossible 
to point honestly to a particular com- 
ponent and say. "There! That one is 
worlds better than the others." This 
makes things difficult for the audio re- 
viewer. The outcome is too often a nit- 
picking review that either discourses 
lengthily on altogether irrelevant matters 
like the finish of the tone -arm shell, or 
a review in which the lack of any dis- 
cernible difference is painted over with a 
coat of adjectives. 

Now Shure Bros. has brought out 
a new cartridge that once more repre- 
sents a small improvement overall -but 
the improvement is definite and specific. 
This new pickup is a revised version of 
the respected plain V -15. 

The design process for the V -15 
Type II seems to have been about as 
scientific as cartridge design can be. 
Shure amassed a collection of records 
that had been found hard to trace -re- 
cords that at some point caused the 
stylus to lose contact with the groove 
wall and produce very audible distortion. 
They found that these records had peak 
groove velocities beyond the ability of 
then -available pickups to follow. There 
was nothing actually wrong with the re- 
cordings; they just demanded too much. 
The maximum velocities on such records 
were determined and used as a design 
criterion. 

Shure's engineers decided to build 
a cartridge that would trace grooves 
with such abnormally high peak veloci- 
ties, instead of simply lowering tip mass 
and increasing compliance on the as- 
sumption that those are always Good 
Things to do. 

It turned out that the interlocking 
of variables was so complex that calcu- 
lating them was beyond practical limits 
of time and manpower. Shure used an 
analog computer to generate an electri- 
cal model (analog) of a proposed de- 
sign. It thus became practical to vary 
parameters like tip mass, stylus velocity, 
compliance of the moving assembly, and 
so forth, without building an endless 
number of real cartridges. (There are 
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easily a dozen interdependent variables, 
depending on what you count in and 
what you ignore.) 

The result was the V -15 Type 11. 

and it really works. To prove it, Shure 
produced a recording. called "An Audio 
Obstacle Course" ( $3.95 postpaid from 
Shure Bros. Inc.. 222 Hartrey Ave.. 
Evanston, Ill. 60204). The record imme- 
diately aroused people's suspicions: how 
could they be sure it wasn't doctored to 
favor the new cartridge? Well. I have 
demonstrated to my own satisfaction 
that it's an honest job. I have played the 
Obstacle Course with the new Shure 
pickup and with others. I have also 
played "problem" recordings of music 
with the new pickup and with others. in- 
cluding Shure's older V -15. 

The new cartridge definitely does 
trace high- velocity grooves better than 
anything else I've used. The improve- 
ment is most noticeable on recordings 
with much high- frequency percussive 
material: harpsichord, guitar and banjo. 
cymbal clashes and such: but it is clearly 
apparent also in music for brass instru- 
ments. 

You can buy the record and try it 
for yourself. I won't dwell on what to 
listen for. since the printed matter with 
the record explains that very well. Most 
of the material on the record is brief 
musical passages played by various "dif- 
ficult" instruments. The passages are 
repeated four times, each run 4 dB 
higher than the preceding one. 

The highest -level passage cannot be 
traced by most cartridges without in- 
creasing the stylus force well above the 
specified figure. The sound becomes 
harsh and gritty, or there comes a knock- 
ing or chattering noise on top of the 
music, depending on the type of record- 
ed material and on the degree to which 
the stylus fails to follow the groove. 
(Shure warns that the Obstacle Course 
should not be played more than 10 times 
with "ordinary" cartridges, else the high 
frequencies will be erased permanently. 
Lots of pickups shouldn't be used on this 
record at all.) 

The sound of the V -15 II is clear 
and colorless overall, as good as any I've 
heard. That far, it isn't substantially dif- 
ferent from a lot of other good pickups. 
Where it shines is on recordings that 
have much of the high -velocity material 
we've been talking about. Whether the 
new V -15 is worth the money ($67.50) 
to you depends on how fussy you are and 
how much you value your records. If you 
do own records that have stung you with 
harsh breakup noises at high levels, the 
Shure V -15 Type II may solve your 
problem. Peter E. Sutheim END 
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Audio Amplifier Design 
by Fart J. Waters. Written 
for the audio enthusiast in- 

rgs terested in designing his own 
amplifiers, either single -stage 
or for a complete multistage 
stereo system. Explains the 
theory of each stage; then 
illustrates design methods 
through an example showing 
how component values may 
be determined; finally, an 
actual design problem is un- 

dertaken and solved. Those readers who have 
an aversion to mathematics will welcome the 
generous use of nomography throughout the 
book. Through their use, problems can be 
solved easily by simply placing a straightedge 
across appropriate values. 
160 pages; 5M x 8'. Order 20560, only. 1 

Lasers and Masers 

r 

lasers 
Masers 

45 

by Charles A. Pike (under the 
direction of Training and Re- 
training, Inc.). This pro - 
grammed text describes the 
basic operating principles of 
the laser and maser, and de- 
tails the characteristics of 
representative types. As new 
types make their appear- 
ance, the same basic prin- 
ciples will continue to apply. 
Physics is introduced only to 

the extent required to understand the subject. 
Includes the early history and development 
of the atomic structure upon which laser and 
maser devices are based. Questions and 
answers for study and review purposes are 
included at the close of each topic. 176 

f415 o n l y . . . . 51 

Hi -Fi Stereo Handbook, Revised 
"_. by William F. Boyce. You'll 

find all the information you 
want on hi -fi and stereo in 
this completely updated 
third edition of the classic 
book on high -fidelity. In- 
cludes new material on 
stereo needles, headphones, 
adapter circuits, tape - 
cartridge players, and multi- 
plex operation. Covers a 

number of new transistor circuits, including 
preamps, amplifiers, and stereo control cir- 
cuits; includes new information on recording 
techniques, compact hi -fi systems, and multi - 
path- checking equipment. The ideal refer- 
ence guide for everyone interested in high - 
fidelity sound. 288 pages; 5yß x 
Order 20565, only 5495 

101 Ways to Use Your Ham Test Equipment, 2nd Ed. 
by Robert G. Middleton.'l'his practical handbook 
encourages the ham to explore the total possibilities 
of his test equipment. Describes how to save time 
using basic ham test instruments and how to avoid 
trial- and -error experimentation. Covers the use of 
dip meters, antenna impedance meters, vom's and 
vtvm's, scopes, reflected power and swr meters, and 
bridges. Describes proper test setups, procedt res. 
and how to evaluate test results. Fully illus- 
trated. 160 pages; 5'4 x 8 %'. Order 20566, only 

Handbook of the Elements 
by Samuel Ruben. An invaluable: reference about the 
chemical elements for students and engineers. The 
25 physical and chemical constants referred to most 
frequently are given for each element. Nine of thesee 
are summarized at the top of the page devoted to 
each element. The atomic structures of the 104 ele- 
ments are sufficiently detailed to serve as a refer- 
ence for advanced research. Equivalent names are 
given in Spanish, French, German, Russian, Hebrew, 
Japanese, and Chinese. 128 pages; 5% x 8W; 

325 

These 

comb- bound. Order 20563, only J 

These and over 300 other SAMS 
Books are available from your local 
Electronics Parts Distributor ... 

HOWARD W. SAMS & CO., If 
4300 WEST 62nd ST INDIANAPOLIS. iNOIANA 

e trcte 3v on rcauer 3 3 cn tcc curu 
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RADIO- ELECTRONICS READER'S SERVICE 

Here's how you can get manufacturers' 
literature fast: 

1. Tear out the post card on the facing 

page. Clearly print or type your name 

and address. 

Include zip code! Manufacturers will 
not guarantee to fill your requests un- 

less your zip code is on the reader 

service card! 

2. Circle the number on the card that cor- 

responds to the number appearing at 

the bottom of the New Products, New 

Literature or Equipment Report in which 

you are interested. 
For literature on products advertised in 

this issue, circle the number on the card 

that corresponds to the number appear- 

ing at the bottom of the advertisement 
in which you are interested. Use the 

convenient index below to locate quick- 
ly a particular advertisement. 

3. Mail the card to us (no postage required 

in U.S.A.) 

Advertisements in this issue offering free 

literature (see the advertisements for prod- 

ucts being advertised): 

ANTENNA SPECIALISTS CO. (DIV. OF 

DYNASCAN INDUSTRIES, INC.) (Pg. 27) Circle 22 

BROOKS RADIO & TV CORP. (Pg. 90.91) 
BURSTEIN- APPLEBEE (Pg. 85) 

CASTLE TV TUNER SERVICE, INC. (Pg. 75) 

CLEVELAND INSTITUTE OF ELECTRONICS 
(Pg. 26) 

CLEVELAND INSTITUTE OF ELECTRONICS 
(Pg. 62-65) 

CLEVELAND INSTITUTE OF ELECTRONICS 
(Pg. 91) 

CORNELL -DUBILIER (Third Cover) 
CORNELL ELECTRONICS CO. (Pg. 98) 

DELTA PRODUCTS, INC. (Pg. 16) 

DEVRY INSTITUTE OF TECHNOLOGY (Pg. 5) 

EDMUND SCIENTIFIC CORP. (Pg. 97) 

ELECTRO- VOICE, INC. (Pg. 15) 

FINNEY CO. (Pg. 81) 

GC ELECTRONICS CO. (Pg. 14) 

HALLICRAFTERS (Pg. 12) 

HEALD ENGINEERING COLLEGE (Pg. 93) 

HEATH CO. (Pg. 23) 

INTERNATIONAL CRYSTAL MFG. CO., INC. 

(Pg. 100) Circle 148 

JUDSON RESEARCH AND MFG. CO. (Pg. 76) Circle 108 

LAFAYETTE RADIO ELECTRONICS (Pg. 68) Circle 26 

Circle 120 
Circle 118 

Circle 106 

Circle 21 

Circle 24 

Circle 121 
Circle 149 
Circle 146 

Circle 16 
Circle 9 

Circle 144 
Circle 15 

Circle 113 

HELP US COMPLETE THE 

PROFILE OF OUR READERS! 

At the bottom of the Reader's Service 

Card, you'll find numbers from 1 through 
6. Circle the numbers on the Reader's 
Service Card to indicate which of the 

following types of 
Magazines Read 

1 Electronic Technician or PF Reporter 

2 Electronic Design or Electronics 

3 Popular Electronics or 
Electronics Illustrated 

4 Hi -Fi Stereo Review or High Fidelity 

5 Popular Photography or Modern 
Photography 

6 Popular Science or Popular Mechanics 

MEMORY STUDIES (Pg. 75) 
MICROFLAME, INC. (Pg. 69) 
MOSLEY ELECTRONICS, INC. (Pg. 83) 

MULTICORE SALES CORP. (Pg. 90) 

MUSIC ASSOCIATED (Pg. 93) 

NOVA -TECH, INC. (Pg. 80) 

OLSON ELECTRONICS, INC. (Pg. 76) 

PACE COMMUNICATIONS CORP. (Pg. 84) 

POLYPAKS (Pg.99) 

RADIO SHACK (Pg. 1) 

SAMS & CO., INC., HOWARD W. (Pg. 71) 

SENCORE (Pg. 67) 
SENCORE (Pg. 89) 
SOLID STATE SALES (Pg. 96) 

Circle 107 
Circle 27 

Circle 114 
Circle 119 
Circle 122 

Circle 112 

Circle 109 

Circle 115 
Circle 147 

Circle 8 

Circle 30 
Circle 25 

Circle 116 
Circle 143 

Circle 14 SONOTONE CORP. (ELECTRONIC APPLICATIONS 

DIV.) (Pg. 93) Circle 123 

Circle 12 SPRAGUE PRODUCTS CO. (Pg. 77) Circle 110 

Circle 124 SURPLUS CENTER (Pg. 80) Circle 111 

Circle 19 SYLVANIA (SUBSIDIARY OF GENERAL 
TELEPHONE & ELECTRONICS) (Pg. 24 -25) Circle 20 

TRIPLETT ELECTRICAL INSTRUMENT CO. 

(Second Cover) 

WARREN ELECTRONIC COMPONENTS 
(Pg. 97) 

WELLER ELECTRIC CO. (Pg. 70) 

MALLORY DISTRIBUTOR PRODUCTS CO. (DIV. OF 

P. R. MALLORY & CO., INC.) (Pg. 13) Circle 13 
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xCELITE, INC. (Pg. 22) 

Circle 7 

Circle 145 
Circle 29 

Circle 18 
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Simply send us the defective tuner complete; include tubes. 
shield cover and any damaged parts with model number 
and complaint. Your tuner will be expertly overhauled and 
returned promptly, performance restored, aligned to original 
standards and warranted for 90 days. 
UV combination tuner must be single chassis type: dismantle 
tandem UHF and VHF tuners and send in the defective unit 
only. 
Exact Replacements are available for tuners unlit for over. 
haul. As low as $12.95 exchange. (Replacements are new or 
rebuilt.) 
And remember -for over a decade Castle has been the leader 
in this specialized field ... your assurance of the best in 
TV tuner overhauling. .4 

NEW PRODUCTS 
More information on new products is available free from the manufacturers of 
items identified by a Reader's Service number. Turn to the Reader's Service 
Card facing page 72 and circle the numbers of the new products on which you 
would like further information. Detach and mail the postage -paid card. 

y 

12- CHANNEL CB RADIO, Auto - 
Mate. Solid- state. 5 W. Transmitter /con- 
verter uses conventional auto radio and 
antenna for reception. Transmits up to 10 
miles. Includes built -in antenna matching 
network. Channel -9 crystal installed. 
$69.95 -Pace Communications Corp. 

Circle 46 on reader's service card 

TUBE TESTER, TC142 Mighty 
Mite V. Tests over 3,000 tube types. Hori- 
zontal in -line switch arrangement. Sensi- 
tivity, 100 megohms. Includes setup book- 
let. $74.50 -Sencore 

Circle 47 on reader's service card 

23- CHANNEL TRANSCEIVER, 
Poly -Comm 23C. Solid- state. Sensitivity, 
.05 , V at 2:1 s /n, .12 µV at 10:1 s /n. 
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Audio response, 6 dB from 350 to 3,000 
Hz. Output, 3 W. Floating, series -gate 
type noise limiter. Poly -Call Tone Alert 
can be attached. $199.50 -Polytronics 

Circle 48 on reader's service card 

BURGLAR -ALARM KIT. For autos, 
trucks. High- pitched siren sounds when 
trunk, hood or doors are opened. Includes 
No. 10 siren, relay, pick -proof key -lock 

switch, lock cover, in -line fuse, G door 
switches, 2 switch brackets, wire, termi- 
nals, screws, instructions.- Jubilee Mfg. 
Co. 

Circle 49 on reader's service card 

TEST SOCKET ADAPTERS, 9 -Pin 
Novar, model 2749; 12 -Pin Compactron, 
model 27.12. For test measurements from 
tube sockets equipped with captive or 
telescoping tube shields. Adapters tall 
enough to rise above top of tube shields. 
Model 2749, $3.25, model 2742, $3.55. - 
Pomona Electronics 

Circle 50 on reader's service card 

AMATEUR -BAND COMMUNICA- 
TIONS RECEIVER, Ileatlikit SB -301. 
Covers 80- through 10 -meter amateur 
bands for AM, CW, SSB and RTTY plus 
15- to 15.5 MHz coverage for WWV re- 
ception. Automatic noise limiter. Front - 
panel switching. Crystal -controlled front 

COMPLETE TUNER 

OVERHAUL 

41 

na5 
t ALL LABOR 

AND PARTS 
(EXCEPT TUBES 
d TRANSISTORS) 

;V: 
Oft, \N 

YaF t01r pLM CV IMAM 

COLOR TUNERS 
GUARANTIED COLON 

ALIGNMENT - NO 

1001T1011AL GNAW 

CASTLE 
TV TUNER SERVICE, INC. 
5715 N. Western Ave., Chicago 45, Illinois 
41 -96 Vernon Blvd., Long Island City 1, N.Y. 

For service in Canada write to Chicago or use 
reader service card in this magazine. 
Major parts are charged extra in Canada. 

Circle 106 on reader's servit I urd 

Why 
Can't You 
Control Your 
Memory? 
A noted publisher in Chicago reports there 
is a simple technique for acquiring a pow- 
erful memory which can pay you real divi- 
dends in both business and social advance- 
ment and works like magic to give you 
added poise, necessary self- confidence and 
greater popularity. 

According to this publisher, many peo- 
ple do not realize how much they could 
influence others simply by remembering 
accurately everything they see, hear, or 
read. Whether in business, at social func- 
tions or even in casual conversations with 
new acquaintances, there are ways in which 
you can dominate each situation by your 
ability to remember. 

To acquaint the readers of this publica- 
tion with the easy -to- follow rules for de- 
veloping skill in remembering anything 
you choose to remember, the publishers 
have printed full details of their self- train- 
ing method in a new book, "Adventures 
in Memory," which will be mailed free to 
anyone who requests it. No obligation. 
Send your name, address, and zip code to: 
Memory Studies, 835 Diversey Parkway, 
Dept. 684 -018, Chicago, Ill. 60614. A 
postcard will do. 

Circle 107 on reader's service card 
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WE DON'T CLAIM 

OUR ELECTRONIC 

IGNITION SYSTEM 

IS BEST 

WRITE TODAY FOR FREE LITERATURE 

RESEARCH AND MFG. COO 
CONSHOHOCKEN, PA., U.S.A. lLl 

Circle 108 on reader's service c(II l 

Fill in coupon for a FREE One Year Sub- 
scription to OLSON ELECTRONICS' Fantas- 
tic Value Packed Catalog - Unheard of 
LOW, LOW PRICES on Brand Name 
Speakers, Changers, Tubes, Tools, Stereo 
Amps, Tuners, CB, Hi -Fi's, and thousands 
of other Electronic Values. Credit plan 
available. 
NAME 

ADDRESS 

CITY STATE 

GIVE ZIP CODE 

If you have o friend interested in electronics 
send his nome and address for a FREE sub 

scription also. 

OLSON ELECTRONICS, INC. 

593 S. Forge Street Akron, Ohio 44308 

Circle 109 on reader's service card 

NEW PRODUCTS continued 

e 

end. Linear master oscillator. Sensitivity, 
+0.3 mV for 10 dB signal -plus -noise to 
noise ratio. SSB selectivity, 2.1 kHz. Op- 
tional filters for AM and CW. 23 lb. $260 - 
I1cath Co. 

Circle 51 on reader's service card 

12 -VOLT SOLDERING IRON, 
model TCP -12. Includes 12 -ft power cord 
cvith battery clips, 700 °F 3 /16 -in. screw- 
driver tip. Temperature control system 
minimizes battery drain.- Weller Electric 

Circle 52 on reader's service card 

FLEXIBLE LIGIIT, Flexilight, No. 
60,648. Maximum bending radius of % in. 
l'lastic fiber light guide couples to a ro- 
tary- switch penlight. $2.75- Edmund Sci- 
entific Co. 

Circle 53 on reader's service care! 

RECEIVER -TURNTABLE, model 
SC 6. Features AM, 1. N1, FM /stereo with 
automatic switching circuit between FM 
and FM /stereo. Includes stereo head- 

76 

phone receptacle on front panel, tuning 
meter. Provision for tape recorder. Op- 
tional Lucite dust cover. $239.50 -Har- 
man-Kardon, Inc. 

Circle 54 on reader's service card 

NEW COMPACT RECORDER, 
AC -500 series. Solid- state. Signal -to -noise 
ratio, 50-60 dB. Flutter, 0.25% rms at 3% 

ips max. Available in 1 channel, 2- channel 
stereo, 2- channel % -track stereo. $1,200- 
1,524. -Ampex 

Circle 55 on reader's service card 

AM /VHF -AIR BAND POCKET 
PORTABLE, the Jetstream. AM broad- 
casts plus 108 -135 MHz for aircraft, tower 
and weather transmissions. 6 x 3% x 1;_ in. 
1 lb. Ac adapter available. $21.95 - 
Radio Shack 

Circle 56 on reader's service card 

BARRIER STRIP CONNECTOR, 
Scotchfex No. 515. For use with No. 500 
fiat cable in music, sound and low- voltage 
control systems. Foam adhesive backing. 
4 openings. 10 per carton, 5 cartons per 
case. -Dept. EL 7 -13, 3M Co. 

Circle 57 on reader's service card 

PORTABLE TUBE TESTER, model 
107 -C. Features 6AF6G "eye" tube in 
shorts and grid- circuit tests. Constant- 

RADIO -ELECTRONICS 
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voltage transformer. Features grid- circuit, 
dynamic -mutual- conductance and cath- 
ode- emission tests. 13 x 9 x 7 in. 115 Vac. 
$198.50 -Seco 

Circle 58 on reader's service card 

INTERFERENCE KIT, model H11- 
8. High- tension coil -to- distributor filter 
lead replaces existing lead. 8 filters snap 
in place between sparkplugs and leads. 
Moisture -proof, flashover- proof. $12.95. - 
Hallett 

Circle 59 on reader's service card 

Y 

COMBO ORGAN, the Rheem Mark 
VII. Portable stereo. Features psychedelic 
sounds, bass fuzz. Provision for 192 elec- 
tronic sound combinations. 16 -ft solo stop, 
bass keyboard coupler to 7 full octaves, 
multitone booster, full -range variable vi- 
brato, walking bass, bass boost. $660 - 
Rheem Musical Instruments 

Circle 60 on reader's service card 

PORTABLE RADIO -CASSETTE 
PLAYER COMBINATION, Model L573. 
AM -FAf /AFC. Removable front panel, 
interchangeable mono and stereo cassettes, 

AUGUST 1967 77 

risk your reputation 
with "just -as- good" capacitors? 
When you pay little or no attention to quality in tubular 
replacement capacitors, you leave yourself wide open for 
criticism of your work . .. you risk your reputation ... 
you stand to lose customers. It just doesn't pay to take a 
chance on capacitors with unknown or debatable performance 
records when it's so easy to get guaranteed dependable 
tubulars from your Sprague distributor! 

There's no 

with these 2 great 
SPRAGUE DIFILMa TUBULARS! 

The ultimate in tubular capacitor construction. Dual 
dielectric ... polyester film and special capacitor tissue . . . 

combines the best features of both. Impregnated with HCX®, 
an exclusive Sprague synthetic hydrocarbon material which 
fills every void in the paper, every pinhole in the plastic 
film before it solidifies, resulting in a rock -hard capacitor 
section ... there's no oil to leak, no wax to drip. Designed 
for 105 °C (220 °F) operation without voltage derating. 

DIFILM ORANGE DROP Dipped Tubular Capacitors 
A "must" for applications where only radial -lead 
capacitors will fit ... the perfect replacement for 
dipped capacitors now used in many leading TV 
sets. Double- dipped in rugged epoxy resin for posi- 
tive protection against extreme heat and humidity. 
No other dipped tubular capacitor can match 
Sprague Orange Drops! 

V 

DIFILM` BLACK BEAUTY' Molded Tubular Capacitors 
The world's most humidity -resistant molded capacitors. Tough, protec- 
tive outer case of non -flammable molded phenolic . . . cannot be 
damaged in handling or installation. Black Beauty Capacitors will with- 
stand the hottest temperatures to be found in any TV or radio set, even 
in the most humid climates. 

For complete listings, get your copy of Cata- 
log C -617 from your Sprague distributor, or 
write to Sprague Products Company, 81 

Marshall Street, North Adams, Massachusetts. 

WORLD'S LARGEST MANUFACTURER OF CAPACITORS 

SPRAGUE 
THE MARK OF RELIABILITY 

Circle 110 on reader's service card 
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A free 10-day trial to prove you can solve 
any electronics problem with these 4 
databooks and save $5.00 in the process. 
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These four comprehensive databooks will put im- 
mediate answers at your fingertips to speed you through 
your projects faster and more efficiently. Now you will 
have instant answers- charts, nomographs, tables, 
formulas, key data -all engineered by specialists to 
meet your specific needs. 

Here is the first place to look for authoritative an- 
swers to your toughest electronics problems -whether 
you are working with theoretical applications or prac- 
tical projects. You focus quickly on the answers you 
want, reducing hours of figuring to seconds. 

The great value of these databooks is in their or- 
ganization. Every conceivable type of problem is cov- 
ered. These books will never be out -of -date. You'll keep 
them at your elbow continually . . . to save time. 
effort and trouble. 

0111111111111011111111111.1 

Return the coupon and we will send you ALL 4 
databooks for you to use for 10 days. There is no obli- 
gation. If you don't agree that these books are indis- 
pensable tools that you'll use for years to come . . . 

just send them back. What's more -if you take all 4 
volumes -you may have them at the special money- 
saving combination price of only $16.80- instead of 
the $21.80 they cost if purchased individually. You 
save $5.00. Cost is tax deductible for business. 

Save an extra $1.00. 

Send your check or money order with your order 
for the complete set of 4 databooks. You save us billing 
costs, which we'll pass on to you. We pay postage and 
you deduct an extra $1.00 off the combination price of 
$16.80. (Same return privileges apply.) 

CHARTS AND NOMOGRAPHS by Donald W. 
Moffat. 96 pages of instant solutions to hundreds 
of electronics problems. Avoid tedious calculations 
that delay your work. Simply turn to the appro- 
priate page, put your ruler in place and read off 
the correct answers for a whole family of solutions 
simultaneously. Large, stand -up, 8-1/2 x 11" for- 
mat specifically designed for ease of use. Cloth 
bound. $5.95 if ordered separately. 

ELECTRONIC DESIGN CHARTS by Norman P. 
H. Crowhurst. 128 pages -50 different charts give 
you more information in less time. Save hours of 
design . simplify design procedure . solve 
electronics problems quickly, and easily. Permanent 
spiral binding keeps large, 8 -'' /2 x 11" pages stand- 
ing flat for ready reference. A valuable working 
tool for engineers and technicians. Cloth bound. 
$5.95 if ordered separately. 

ELECTRONICS DATA HANDBOOK by Martin 
Clifford. 160 pages of the most needed electronics 
formulas and data gathered, arranged and coordinated 
for easy reference. An indispensable reference. Cloth 
bound. $4.95 if ordered separately. 

THE HANDBOOK OF 
ELECTRONICS TABLES by 
Martin Clifford. A valuable new 
approach for accurate solutions 
to a wide range of electronics 
problems. This 160 -page refer- 
ence eliminates the need for 
mathematical computations, for- 
mulas, slide rules. All answers 
have been worked out for you 
in easy -to -use, accurate, elec- 
tronic tables. Cloth bound. $4.95 
if ordered separately. 

input chokes 

Uatitt't,'.s-t f t,t t 9 t 
V UP U// W 

Save an extra $1.00. Send payment in with order for 
all 4 Databooks. Deduct $1.00 from $16.80 price. 

GERNSBACK LIBRARY, INC. Dept. RE 87 
154 West 14th Street, New York, N. Y. 10011 

Send me the following Databooks for free 10 -day trial Enclosed $ Cill mc 

ELECTRONIC DESIGN CHARTS $5.95 
Name 

ELECTRONICS DATA HANDBOOK 4.95 

CHARTS AND NOMOGRAPHS 5.95 Address 
HANDBOOK OF ELECTRONIC TABLES 4.95 

ALL 4 BOOKS AT THE MONEY- SAVING PRICE OF $16.80 City State Zip 

New York residents please add sales tax. 
Canadian residents please add currency exchange. THIS OFFER GOOD ONLY IN THE U.S. AND CANADA. 
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U.S. GOV'T ELECTRONIC SURPLUS 

NanenaIIy A ,own - World Famous SURPLUS CENTER lfere 
finest, most in, Government Surplus electronic units an/ 
Components at a fraction of their original acquisition cost. 

ORDER DIRECT FROM AD or WRITE FOR CATALOGS 

STANDARD DIAL TELEPHONE ..... : 1 

1 ITEM .P5 I- .I nd.,d. ar. Id 
telephone . n u , d Inr,u ploot I . \ I pI \1! 
Mr pinched MA. k.sII \e n ..Amon. 1 he AI. 

e,ten.nn phone pas e.l 

tem. lull n. .ten r Ianl.hed ML' 9 Inh 
m1 phenr together lot Ira:l 

m. Ir. 

$5.95 
Ogn n1 too!24.iá F.O.B. 

STEP -BY -STEP AUTOMATIC SWITCH 
, ITEM p730 ) - - mar 

w 

up- and- ,.nd 
el.,o-mgnete telephone . II, Ih41 +n, 1,ul 
post Inm 1 to IGO ,1... toy. . Ieh'php :.s. 
-n 11.11 1+ u er1 b1 r .I." ; tut up to 100'8 o 

usez snitch. pm ml e, 
One or our I ill R hI \R bargain.. bran,,. 

parte attic dot. m. did .0,1 une lone honk. Sie. Imp 
33 it 7 15.', MI. 14 Ib., Lual 4351'1 Cher t71.140, 

cpmplele; saugh.ggir4 
F.D.B. $9195 

1111. 
tWl. Ilse beak, losWCUuos 

. 
d 

f.1 

S 7.11 

$11.95 
$19.60 
S 8.98 
$13.91 

TYPICAL BUYS FROM OUR 1967 CATALOGS 

S 350.00 - Geared 2-hp Battery Gon Car Motor $24.95 
5 15.00 - Westinghouse OC Ammeter, 0 te 300 

s 00.00 Vacuum Pressure Pump, Ir -VDC 

- 80-MW WalkteTalkleS. Per Pen 

- - Oelnse, MultiRange, AC DC Tester 

$0000.00 Carrier Telephone Amplifier System 

SPECIAL SALE 

Correspondent g 
Course In 

ELECTRICAL I 
ENGINEERING sono F« aI.7s $8.19 

er.,p 
,NlaiOe l'.a. \. O e In 1 s 

1 ITEM .A101 I Inderml change Co antan ,ghoul 
Ins at tm,Ing I as , ..t I. nrul. InAtn n Sr hurl has 
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Sou . hat without N.. n paper aldne. . Ibo 
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Nnnnrte 4.1111111. .Lndw 5555 ..er: to e.h e.m 
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Reader, I,, and stud. 1 .parr tine. 

rain Inanernna tiMud .Wdrmn II111dm. 4,1 ellent lob. 
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Laboratory 

diodes. etc. 
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I..pmded 
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AM 
non. 

ntuted. 
Ian, ter- 

cull M 
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' ,ll..mr 

SEND rye COIN OR STAMPS FOR r MAIN CATALOGS 

'. .,, .- All Items FOB Lincoln Mene, Bac. Guarantee 

SURPLUS CENTER 
fc DEPT. RE -087 LINCOLN, NEBR. 68501 

Circle I l on reader's service card 

New 5 Band POLICE PORTABLE 
Hear all police communications: patrol 
cars, base stations, motorcycles, helicop- 
ters. Also tunes Fire Departments, State 
Highway Patrols, Sheriff's Departments, 
auto telephones, taxis, all radio equipped 
vehicles. Fascinating and exciting listen- 
ing 24 hours a day! Marine/ Shortwave 
Band brings in all marine communica- 
tions. Special Weather Band gives accu- 
rate forecasts and reports around the 
clock. Regular AM Broadcast Band 
brings in stations ordinary radios never 
get. Also plugs into regular house current. 
5 BANDS: 150 -175 MC, 30 -50 MC,1.5 -4.5 MC 

200 -400 KC, 550 -1600 KC 

Complete with leather case, batteries, 
antennas, house current adapter. $129.95. 
Unconditional 10 day money back return 
privilege. Write for Free Booklet. 
Nova -Tech, Inc., 630 Meyer Lane, 
Dept. RE, Redondo Beach, Calif. 90278 

Circle 112 on reader's service card 

NEW PRODUCTS continued 

automatic pushbutton cassette ejector. 5 
D batteries, adaptable to ac. 4 -in. speaker, 
ferrite antenna for AM, telescopic aerial 
with 360° swivel action for FM. Includes 
outlets for earphone listening. 6% x 10% x 
3 in., 6lb. $119.95 -Norelco 

Circle 61 on reader's service card 

10- CHANNEL CB RADIO, the Com- 
panion IV. Solid- state. Includes optional 
handset. 2'1 x 83& x 6% in. 3% lb. Front and 
bottom speakers. Touch -tap tuning. In- 
cludes PA system jack, electronic switch- 
ing, receive and transmit indicator light, 
class -B push -pull audio amplifier, LC 
filter, 2 rf stages in receiver. $139.90 - 
Pearce- Simpson, Inc. 

Circle 62 on reader's service card 

COLOR VTR ADAPTER, model 
EV -200. Allows industrial video tape 
recorders to record and reproduce color. - 
Sony Corp. END 

Circle 63 on reader's service card 

NEW 
LITERATURE 
All booklets, catalogs, charts, data 
sheets and other literature listed here 

are free for the asking with a Reader's 
Service number. Turn to the Reader's 
Service Card facing page 72 and 
circle the numbers of the items you 
want. Then detach and mail the card. 

No postage required! 

AUTOTRANSFOR lER PRODUCT GUIDE. 
Illustrated. Describes standard and deluxe variable 
and isolated variable transformers.- Staco, Inc. 

Circle 64 on reader's service card 

REPLACEMENTS PARTS CATALOG, No. 
33GL. 24 pages. Illustrated. 5 sections and index. 
Specs. dimensions, application data of 2,000 com- 
ponents.- Centralab Electronics Div., Globe -Union, 
Inc. 

Circle 65 on reader's service card 

1967 CATALOG. 52 pages. Lists 14,000 com- 
ponents. Includes batteries. flashlights. capacitors. 
controls, jacks, plugs, semiconductors. switches. 
circuit breakers. timers, vibrators. Section with 
performance charts. product diagrams, packaging 
and literature details.- Mallory 

Circle 66 on reader's service card 

BULLETIN ON 14-PIECE NUT- AND 
SCREWDRIVER KIT. No. N367 describes No. 
99PR kit. Illustrated. Kit has breakproof. shock- 
proof Series 99 Service Master (UL) plastic handle, 
9 interchangeable nutdriver blades. 2 Phillips sin - 
gle-end screwdriver blades. 2 single -end blades for 
slotted screws.- Xcellte, Inc. 

Circle 67 on reader's service card 

AUDIO CATALOG. 116 pages. Includes pro- 
fessional audio and audio -visual equipment. video 
tape recorders, closed-circuit TV, stereo equip- 
ment, accessories. For industrial, educational, pro- 
fessional uses.- Sonocraft Corp. 

Circle 68 on reader's service card 

SPECS ON AMPLI -VOX SOUND COL- 
UMN LECTERN, Model S -500, Bulletin LASS - 
500. Printed as file folder. Specs on amplifier. mi- 
crophone, speaker, self- contained system. Includes 
frequency- response curves, speaker directivity 
patterns, information on 117V ac power adapter, 
other accessories. -Perms -Power Co. 

Circle 69 on reader's service card 

CONDENSED CATALOG OF VECO 
THERMISTORS, VARISTORS, No. MGP681. 
Data include resistance- temperature characteris- 
tics, dissipation and time constants, electrical 
properties, dimensions. -VECO END 

Circle 70 on reader's service card 

MOSFET's AND IGFET's sound like Martian political parties or underwater mon- 

sters. But they're actually two new semiconductor devices. Everytime somebody 

invents a new transistor or diode, it seems harder to understand the name than to 

learn how the device works. Find out what MOSFET and other solid -state abbrevia- 

tions mean in September RADIO -ELECTRONICS. 
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EXTRA POWER 
with 

I1vcO 
AMPLIFIERS 

For perfect color TV and 
FM Stereo Reception 

FINCO MODEL #65-1 
Distribution Amplifier 
$29.95 list 2 -tube 4- 
output VHF -TV or FM 
Distribution Amplifier 
for 300 OHM Opera- 
tion, providing 8 dB 
gain at each 300 ohm 
output to feed home or 
commercial systems. 

FINCO MODEL #65 -2 
Distribution Amplifier 
$39.95 list 2 -tube 4- 
output VHF -N or FM 
Distribution Amplifier 
for 75 OHM CO -AX 
Operation, providing 6 
dB gain at each 75 ohm 
output to feed deluxe 
home or commercial 
systems. 

FINCO MODEL #65 -4 
Antenna Amplifier 
$47.95 list VHF -TV 
Two -transistor Antenna 
Amplifier for 75 OHM 
Downlead, and power 
supply with built -in 
single or dual 300 ohm 
outputs. Provides 12 
dB gain in the low band 
and 14 dB gain in the 
high band. 

FINCO MODEL #65 -5 
Distribution Amplifier 
$44.95 list VHF -TV 75 
OHM Single Outlet Dis- 
tribution Amplified for 
deluxe home or com- 
mercial use to feed 
multiple sets through 
line tap offs or split - 
ters. Delivers 17 dB 
Low Band and 14 dB 
High Band. 

FINCO MODEL #65 -6 
Amplifiers $79.95 list. 
VHF -TVAntenna Mount- 
ed two- transistor pre- 
amplifier with 75 OHM 
two -tube Single Output 
Distribution Post -am- 
plifier up to 30 dB gain 
for improved reception. 
Used in home or com- 
mercial installations to 
feed multiple sets. 

FINCO MODEL #65 -3 FINCO MODEL #65-7 
Antenna Amplifier FM Signal Amplifier 
$44.95 list New VHF- $24.95 list. One -tran- 
N Antenna Amplifier sistor Indoor Behind - 

and Power Supply with the -set FM amplifier 
built in single or dual with a passive filter in- 
outputs to improve re- put circuit to reject sig- 
ception of weak signals nais outside the FM 
in fringe areas. Pro- band which cause in- 
vides 12 dB gain in the terference. Delivers 20 
low band and 14 dB dB Gain. 
gain in the high band. 

Sets "COME ALIVE" with 

Brilliant Sound and Color 
A Finco high -gain, low -noise amplifier 

will bring in the sharpest COLOR or 

B & W TV picture and the finest sound! 

All FINCO Products are Engineered 

,a /OF TIE WORLD f,FA 

1 

COLOR N 

FINCt 
,,BLACK I 

qND FM 

Write for Color Brochure #20 -411. 

THE FINNEY COMPANY 
34 W. Interstate Street Dept. . Bedford, Ohio 44146 

Circle 113 on reader's service card 
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MORE ABOUT HYDRONILS 
The May 1967 issue of RADIO - 

ELECTRONICS carried an article by Jack 
Althouse entitled "Build Hydronic- 
Radiation Transmitter." Little is 
known about hydronics; Wallace 
Minto -who coined the term, claims 
it's a new form of communication dif- 
ferent from radio. Jack Althouse then 
built a hydronic transmitting system 
which apparently works. How it works 
is still a controversial subject. 

R -E reader Peter Lefferts wrote 
us, sugesting further hydronics experi- 
ments. He believes there may be an- 
other explanation for hydronic radi- 
ation (besides the "up over down" 
theory mentioned by Althouse). He 
has used "ground- conduction anten- 
nas" consisting of ground rods spaced 
up to 600 feet apart. Working from 
5 to 76 kHz with a simple rf oscillator, 
he claims to have heard signals trans- 
mitted entirely through the earth. He 
also believes he heard a radio station 
over 1,000 miles away using this 
method. 

Since Lefferts experimented with 
conventional transmitters, he concludes 
that conventional radiation was in- 
volved. He suggests the antenna 
created a magnetic loop effectively 
larger than itself. When the hydronic 
antenna is near water surface, the 
greatest effect is observed. Lefferts's 
theory: The water provides a spreading 
conducting path located in a vertical 
plane. The water then radiates like a 
large single -turn loop antenna. Water 
conductivity acts like a ground plane, 
and useful radiation occurs just above 
the surface. 

Further, the spreading radio 
waves continue magnetically to induce 
circulating currents just under the 
water surface, and thus provide cou- 
pling back to the antenna. Lefferts 
thinks this explains how conventional 
radio waves are picked up by his con- 
ductive ground antenna. [Under- 
ground antennas have been known for 
years to pick up signals from the 
broadcast band to at least the 80 -meter 
ham band.- Editor] He suggests the 
following experiments: 

Loop antennas: Place the plane of 
the loop perpendicular with the water 
surface and parallel with the plane of 
the hydronic transmitter antenna 
plates. Connect the loop to a receiver 
and tune in the transmitted frequency, 
monitoring avc voltage with a volt- 
meter. If the magnetic -field and cir- 
culating- current theory is correct, you 
should observe an increase in received 
signal when the hydronic antenna is 
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first dipped in the water. 
Fluid effects: Some have sug- 

gested that hydronics is related to 
magnetohydrodynamics (or the cur- 
rent- induced motions of a conducting 
liquid). Two experiments could prove 
or disprove this theory: 

1. Measure the velocity of prop- 
agation in water. You could do this 
by measuring the phase delay of a re- 
ceived signal by comparing it (on a 
scope) with the same signal as trans- 
mitted. If the propagation rate is 
found about the same as that for radio 
waves in air, this would seem to rule 
out water movement. 

2. The hydronic antenna should 
be tried in salt- water -soaked earth. If 
transmission ranges are similar to 
those in water, as Lefferts suspects, 
then this suggests no fluid rf action. 

Antennas: 1. Set up a hydronic 
transmitter and receiver with antennas 
in a single body of water and measure 
received signal strength. Then place 
the two antennas in separate, elec- 
trically isolated bodies of water the 
same distance apart (for instance, two 
tubs of water) and remeasure avc. If 
the magnetic -loop theory is correct, 

results should be similar. 
2. Instead of running twisted 

wires to the antenna plates (as 
Althouse did), use separate wires run 
parallel and apart. This should increase 
loop size and transfer more signal. As 
the antenna plates are dropped deeper, 
the conductive -loop area should be 
greater and signal strength should in- 
crease, rather than decrease, (as 
Althouse found) . 

Shielding: 1. Will insulating the 
hydronic antenna reduce reception? If 
not, why not -since water presumably 
conducts the signal. 

2. Will a conducting shield 
around the antenna reduce reception? 
For an antenna near the surface, must 
the shield be under the surface, above 
the surface, or completely surrounding 
the antenna? 

3. If a conducting shield or plate 
reduces signal level, will a plate with 
holes in it (to allow water movement) 
also produce shielding? 

We hope some of you will try to 
answer the above questions. Let 
RADIO- ELECTRONICS know what you 
find out. Perhaps the hydronics mys- 
tery can be solved. 

ANOTHER SUGGESTION 

Dear Editor: 
The hydronic radiation system 

described in your May issue sounds 
like it has a great deal in common 
with earth -conduction communication 
(see illustration), which to the best of 
my knowledge has little if anything to 
do with "electromagnetic and magnet - 
ohydrodynamic forces, characteristi- 

erable plain old electrical conduction 
between the plates. There is also doubt- 
less some capacitive transfer between 
transmitting and receiving antennas. I 
wonder whether the system would 
work equally well in distilled water, 
which ionizes only very weakly, and 
so is a relatively poor conductor, or 
in water with some nonionizing sub- 
stance dissolved in it -like sugar, for 
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UP TO SEVERAL HUNDRED YARDS 
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AUDIO 
AMPL 

PHONES 

OR SPKR 

cally propagated through a water me- 
dium. . . ." As usually attempted, 
earth conduction "radio" uses audio 
frequencies, although it would prob- 
ably work with low- or medium -fre- 
quency rf. 

It seems to me that when the 
propagation medium is some kind of 
electrochemically ionizable solution 
(such as water with some quantity of 
dissolved salts), there must be consid- 

instance? The question of how large a 
role electrical conduction and capaci- 
tance play in the transmission is not 
taken up in the article. 

I think it is time to devise a series 
of experiments to separate, if possible, 
the effects of conduction, induction, ca- 
pacitance and electromagnetic radia- 
tion in the hydronics scheme. 

GEORGE MARTINSON 
New York City END 
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CB Troubleshooter's 
Casebook 

Compiled by 

Andrew J. Mueller 

Case 1: Loud 60 -Hz hum on receive with the volume 
control turned up. The hum disappears with the 
volume control turned down. 

Common to: Olson Spotter 2 

LAST 
IF AMPL 

I2BR7 
NOISE 

001 SQUELCH 
F I 

IF OUT 
TRANS 220 3 

3.3 K 

/\ 
4 5 

B+ 

.°°4 VOL CONT 

150K 
TO 
SQUELCH TOAF 

CONTROL _ AMPL 

TO 2ND IF AMPL SCREEN 

NOISE LIMITER HTR SHORTED TO CATH (HTR PINS 4,9,5) 

Remedy: Replace 12BR7 tube in the receiver. 

Reasoning: This tube shorts from the heater to cathode 
in the diode sections. This feeds ac into the 
audio system when the volume control is turned 
up. 

Case 2: When the unit is operated on 12 volts, it doesn't 
transmit but receives okay. This unit works per- 
fectly on 117 volts ac. 

Common to: ECI Courier 1M with TPS (Transistorized Power 
Supply). 

LEAKY TRANSISTORS r-r 
117V 
AC 

+ 
25 
25V 

I.SK 

TRANSISTORIZED PWR 

SUPPLY SECTION 

L_.1\ 
INTERCONNECTING 
CABLE 

6.3V 

T2 
POWER TRANS 

300V 
TO RECTIFIERS 

AC 
B FILTERS,ETC. 

COURIER IM SECTION 

Remedy: Replace both transistors in the TPS. 

Reasoning: The transistors are leaky. On receive, the set 
doesn't need as much B+ so everything oper- 
ates normally. When the unit is switched to 
transmit, a heavier load is put on the power 
supply. This causes the transistors to stop os- 
cillating; hence the unit goes dead on transmit 
but not on receive. 
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For 
Antennas 
Specify MOSLEY 

O DEMON 
A short mobile antenna measuring 17 "; long 
on performance. Center loaded. Stainless steel 
whip. SWR 1.5 1 or better. Screw on and off. 
Antenna complete with coax, chrome plated 
spring and hdw. Weight 1.5 lbs. 
MODEL DA -27 

O DEPUTY 
Similar to DA -27, but base loaded and longer. 
Measures 43L ". 
MODEL DP -27 

® CADET TWINS 
About the most versatile CB antenna on the 
market today. Suction cup mount for temporary 
use on cars, trailers, boots etc. Use on all 
smooth surfaces - - wood and fiberglass in- 
cluded. No ground. Length 3'. Center loaded. 
No hole drilling. Installs in seconds. Wt. 1 lb, 
MODEL SUC -1 

PER -1 
A permanent version of the SUC -1. 
MODEL PER -1 

© SILVER DOLPHIN 

à 
11 
O 

Performance proven marine antenna, dependable even 
in out -of -the -way coves! Height 8' 5 ". Loading 
through salt- resistant, weather -proof transformer. 
SWR 1.51 over 23 channels. No ground required. 
Fold over base hinge. Weight 3.4 lbs. Accessories 
available for angle mounting and for clamping an- 
tenna to window ledge. 
MODEL D -27 

STACK'IT 

I 

Q 0 
O 

To nearly double the effective power 
of the transmitter, stacking beams is 
recommended. Results in extra reli- 
able point -to -point communications. 
Mosley Stack'it beam kits include 
everything needed for the stacking 
lob. From two well -known Mosley 
performance proven beams, coax yoke, 
hardware, guy rope, boom, to concise 
assembly instructions. Feed with 52 
ohm coax (not included). 80 MPH wind 
survival. Average assembled weight 
42 pounds. Three models available: 
MODEL SKT -3 
MODEL SKT -4 
MODEL SKT 5 

DEVANT `1' 
A performance proven vertical antenna popular with 
CB'ers. Gain 3.4 db. compared to quarter wave ground 
plane or 5.9 db. over isotropic source. Rugged and built 
to last. Aluminum ends tapered to reduce wind load and 

vibrations causing metal fatigue. So lightweight . . . 

.. mount it yourself! Exclusive 'Induct -O- Match' match- 
ing system. Height 19' 7': ". SWR 1.5 1 or better. Low 
angle radiation. Lightning protected. Wind survival BO 

MPH. Feed with 52 ohm coax. Assembled wt. 7.5 lbs. 

MODEL Devant 1. 

Write for FREE Catalog ... Dept. 139 

M DNkqf `'¡AE _ A 4610 N. Lindbergh Blvd., 
Q(OillriQ Bridgeton Missouri 63042 
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INCOMPARABLE 
PALE 2300 

23 CHANNEL MOBILE 
CB RADIOTELEPHONE 

Here is the ultimate in efficient, ultra -reliable solid state two - 

way Citizens Band radio communication, with more exclusive 

features than any other all- silicon transceiver. 

Transmitter- equipped with heavy silicon diamond output 

transistor, rated at full authorized power (5 watts) delivers 

4 watts (typical) with 100'% modulation double conversion 

superheterodyne receiver with narrow band, shaped audio 

response custom styled to match interior auto decor - 

handsome walnut grain metal case and chrome bezel all 

23 channels installed and factory tuned full size "S" meter 

installed and calibrated local /distance receiver sensitivity 

control exclusive noise limiting Public Address and loud 

hailer facility with front panel control and separate speaker 

jacks equipped for "Private Caller" selective call accessory 

quick -snap power cord and bracket for easy transfer to 

other vehicle new locking latch rack full year guarantee on 

all parts, plus lifetime guarantee on glass fiber circuit board. 

$219.95 

Write for complete information: 

((p)) PACE COMMUNICATIONS CORP. 

24049 Frampton Ave., Harbor City, Calif. 90710 / Telephone: (213) 325.8444 
Export Div: 64 -14 Woodside Ave., Woodside, N. Y. / Also available in Canada. 

Circle 115 on reader's service card 

CB TROUBLESHOOTER'S CASEBOOK 

Case 3: Transceiver blows fuses on 12 -volt operation, 
but works normally on 117 volts ac. 

Common to: Pearce -Simpson Companion I 

TI 
PWR TRANS 

Remedy: 

i---- HV SECONDARY 

117 V AC 

12VAC 

Replace shorted polarity protector, PS -1. 

Reasoning: When the unit is placed on 12 volts, the A-;- 
line is shorted through R1 and PS -1 to ground. 
This is almost a dead short, which will blow a 
fuse. The unit will operate normally on 117 Vac 
because this part of the circuit is not used on 
117 -volt operation. 

Case 4: Intermittent receive and transmit. The neon 
lamp goes off when the unit quits. 

Common to: Heathkit GW -10 

PWR 
TRANS 

117 V 
AC 

Remedy: 

Reasoning: 

84 

60 
3300/2W 

450V 
+ X IOK 

+ + r 2 W + 4-, + 
I3OV T350V 

250V 

6.3 V 

270K 

"POWER" 
LIGHT 

135 V 

Solder the loose connections at the points in- 
dicated by an "X" on the schematic. 

Poor solder connections between the electro- 
lytic capacitors and the 2 -watt resistors cause 
this trouble. This is especially true with home - 
built kits. Due to the large wire size of the re- 
sistors and the many wires being soldered at 
these points, this spot is often not soldered, or 
very poorly so. 
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Case 5: Transceiver intermittently blows fuses on 12- 
volt operation. Okay on 117 Vac. 

Common to: General VS -6 

PWR TRANS TO PTT SWITCH 8 XMIT 
FINAL GRIDS 

To 
VIBRATOR 
CIRCUITS 

.02(2) 

117VAC 

20 1.7K 
150V + 15W 

REPLACE 2 SHORTED 
ELECTROLYTIC CAPS 

B+ 

15 20 -274504 
350V 350V - 

Remedy: Replace shorted filter capacitor Cl -a, b and 
check the voltage regulator of the automobile. 
Reduce regulator output to 13.6 volts if you 
find the output too high. 

Reasoning: High input voltages to the receiver from the 
auto will cause B+ voltage to become higher 
than the ratings of filter capacitor Cl. Thus Cl 
breaks down and shorts. If this happens, check 
the generator output voltage before reinstalling 
the transceiver in the car. 

Case 6: Weak receive but transmit okay. 

Common to: Hallicrafter CB -7 

FROM 

Ist IF 2 
AMPL 

v26BL8 
6 

TI 
SHORTED TURNS 

our-1N34 

Remedy: 

Reasoning: 

7 Z OOÌ 

IOOpF 

.02 1500 
6+ 

AVC 

47K 

NOISE LIMITER a 
AUDIO SECTION I IOOpF 

Replace last i.f. transformer, Tl. 

Shorted turns in Ti cause this problem. This 
action reduces circuit Q, killing almost all the 
signal. Trouble can be a tough dog to find. While 
the coil peaks normally, the output of this stage 
is very low. Hence you can be led to believe the 
trouble lies elsewhere. END 
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COMING NEXT 
MONTH 

COLOR TV is an important part of elec- 
tronics and is (a mystery) ( not very clear) to 
me. I should ( study color) ( pick it up on the 
job ) . I don't like dull textbooks, so I will ( for- 
get about color ) ( read the easy -to- understand 
programed primer on color coming in Septem- 
ber RADIO -ELECTRONICS). 

CREATIVE SERVICING means you 
don't just start replacing components at ran- 
dom when troubleshooting electronics gear. 
Hit -or -miss is mostly miss -you waste time, do 
a poor job, and make less money. Why not take 
a few minutes to find out a logical and practical 
troubleshooting method? No matter how much 
electronics experience you have, you'll be in- 
terested in this article on logical servicing, in 
September RADIO -ELECTRONICS. 

BIGGER ... BETTER 
THAN EVER: 

FREE! 
SEND TODAY FOR YOUR NEW 

40th ANNIVERSARY 
1967 CATALOG 

YOUR BUYING GUIDE FOR 

Stereo & Hi -Fi Systems & Compo- 
nents. 
Tope Recorders. 
Electronic Ports, Tubes, Tools. 
Phonos & Records. 
Cameros and Film. 
Public Address. 
Citizens Band. Ham Gear. 
Transistor & FM -AM Radios. 

BURSTEIN-A PPLEBEE CO. 
Dept. RE, 1012 McGee, Kansas City, Mo. 64106 o Hush me the FREE 1967 B -A Catalog. 
Name 
Address 

City 

State Zip Code 
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Coming Next Month ... in S1 :1'-11 :NI111 1 

Radio -Electronics 
1 real bargain package for the 
technician, engineer, builder, experimenter, 
expert, novice- everyone who takes 
his electronics seriously 

MOSFET's AND IGFET's 
sound like Martian political parties or underwater mon- 
sters. But they're actually two new semiconductor de- 

vices. Everytime somebody invents a new transistor or 

diode, it seems harder to understand the name than to 

learn how the device works. Find out what MOSFET 
and other solid -state abbreviations mean in September 
RADIO -ELECTRONICS. 

ULTRASONIC CLEANERS 
are unusual devices that can clean the most delicate 
watch mechanisms without damage. Finding greater 
and greater use in industry, ultrasonic cleaners -like 
any piece of electronic gear -eventually break down 
and must be serviced. Protect your electronics future 
by learning how to troubleshoot this fast -growing fam- 
ily of specialized devices; read this interesting article 
in September RADIO -ELECTRONICS. 

ORPHAN TRANSISTORS 
are cheap and plentiful, so experimenters and hobbyists 
buy 'em by the handful. Only thing is, how do you know 
what each transistor can do? One way is to build a 

transistor characteristics plotter and run your own 
curves. This construction project is fascinating and will 

be useful to anyone building with transistors. It appears 
in September RADIO -ELECTRONICS. 

Make sure you get this valuable issue. Order your 

subscription or tell your distributor or newsstand 

dealer to save you a copy! On sale August 24. 

The SEPTEMBER 1967 Special 

Issue of Radio- Electronics 

TECHNDTES 
RCA KCS140- INTERMITTENT RASTER 

When the set was first turned on the raster would come 
on and then fade away. All tubes checked good. With the 
6AY3 damper tube out of its socket, the raster and brightness 
remained. But the width was pulled way in. 

TO HORIZ 
OUTPUT PLATE 

FLYBACK 6AY3 
LAMPER 

TO 

HORIZ 
OUTPUT 
GRID 

470K .001 

2 

680pF 

8.2 H 9 

WIDTH 

I COIL 

1 

180pF 

BOOSTED B+ 150K 

271 V 

Ae-50% 
.027 

TO AGC 
KEYER 

8.2pH 

Checking the high -voltage and damper circuits, we found 
a shorted .027 -µF in the bottom leg of the horizontal output 
transformer (see diagram). A new capacitor restored the 
raster to normal. -Homer L. Davidson 

ADMIRAL COLOR REMOTE CONTROL 

There have been reports of the onoff circuit being trig- 
gered when the COLOR button is pressed to increase color in- 
tensity. The trouble is caused by a gradual drift in the oscil- 
lator circuit in the remote control transmitter. 

This can be corrected by simply touching up the setting 
of trimmer C12, located next to the transducer. See Admiral 
manual S1043E for complete alignment details- Admiral 
Service News Letter 

MOTOROLA MOTRAN U51 LLT 

A car was brought in with the complaint of no squelch 
and no audio in the Motran U5I LLT two -way radio. The 
red light on the control head came on when the mike button 
was pressed. The trouble was traced to the first ptt ( push -to- 

J 402 

12 

TO 13 
MIKE 

SWITCHED A+ HOT 

PTT GND 

J101-9 

TO SWITCHING TRANS TORS 

1ST PTT 
SWITCH 

Q 200 
M9IH5 

talk) transistor. It was shorted so it applied power to the 
power switching transistor. The transmitter was running con- 
tinuously, with no indication that it was. The receiver is nor- 
mally cut off in this state.-Don A. Dudley END 
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R -E PUZZLER 
OHM -RUN HITTER? For a change 
puzzle based on electronic terms. 
for someone who thinks "autodyne' 
rant, or that "Wheatstone bridge" 

1 A type of radio receiver. 
2 Alkaline metal used in con- 

struction of photoelectric cell. 
3 Points of maximum displace- 

ment in series of standing 
waves. 

4 Used to remove unwanted por- 
tions of printed circuit during 
fabrication. 

5 Heavily varnished tubing used 
as insulation. 

6 Tubular raceway for holding 
cables or wire. 

7 A joining. 
8 Instrument for measuring 

thousands of volts. 
9 A type of antenna. 

10 Unmodulated pattern found 
on picture tube face. 

11 Any component of a vacuum 
tube. 

12 Kind of insulating tape. 
13 Device that protects circuits 

against lightning. 
14 One of the essential compo- 

nents inside a vacuum tube. 
15 Used to hold indexed rotary 

of pace, try this only -across -word 
It shouldn't prove difficult except 

' means eating at a drive -in restau- 
is a card game! Ready? Set? Go! 

switches firmly in each po- 
sition. 

16 Grayish -white metallic ele- 
ment with many electronic 
applications. 

17 Test instrument used to check 
electronic equipment or parts. 

18 Two diodes in the same en- 
velope. 

19 Claylike substance which, 
after processing, is 
insulation. 

used as 

20 Insulating medium between 
two plates of a capacitor. 

21 Material introduced into a 
vacuum tube during manufac- 
ture for greater evacuation. 

22 Process of joining two pieces 
of metal with heat. 

23 The original model from which 
copies are made. 

24 A union of two conductors. 
25 Part of radio direction finder 

that determines the phase dif- 
ference between two received 
signals. 

10 

tl 

n 

Solution next month 
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the instrument with 
end less uses ... the all new 
improved completely solid state 

SENCORE 

FS134 
FIELD 

STRENGTH 

METER 

r _ 

e 
c 0 ,r - - 

HERE ARE JUST A FEW OF THE MANY USES .. . 

INSTALLING AND 

CHECKING OUT 

DISTRIBUTION SYSTEMS 

Qualify for this multi- 
million dollar business 
in hotel, motel, and 
hospital installations. 

COLOR INSURANCE 

Be sure the signal is 
adequate on each chan- 

nel for proper color TV 

operation. 

INSTALLING UHF. VHF, 

AND FM ANTENNAS 

Cut down installation 
time and pay for the 
FS134 in a short time 
on critical UHF as well 
as VHF and FM anten- 
nas. 

COMPARE ANTENNAS 

For actual db gain; see 
which is best for each 
location, both VHF and 

UHF. Also excellent for 
orienting "dishpans" 
for translator use a t 

the high end of UHF 

band. 

CHECK TRANSMISSION 
LINES 

For the first time read 
actual db loss in either 
75 or 300 ohm trans- 
mission lines. 

CHECK ANY 

GENERATOR OUTPUT 

For correct frequency 
and output all the way 
up to a tenth of a volt 
RMS. What a time 
saver when you want to 
know if your generator 
is putting out. 

PLUS: LOCALIZE NOISE AND INTERFERENCE 

Fine noise source fast; pick quiet locations for antenna installations or orient 
antenna away from noise when possible. 

These are only a few uses of this UHF-FM -VHF accurately microvolt calibrated 
field strength meter. You can start paying for the FS134 tomorrow in the 
time saved today -if you see your Sencore distributor now. Why not pick up 

the phone and ask him to show you the new FS134? 

SEE AMERICA'S MOST COMPLETE LINE OF PROFESSIONAL 

TEST INSTRUMENTS -AT YOUR DISTRIBUTOR'S NOW. 

CD 1=1 
NO. I MANUFACTURER OF ELECTRONIC MAINTENANCE EQUIPMENT 

426 SOUTH WESTGATE DRIVE, ADDISON, ILLINOIS 60101 

Circle 116 oll reader's service card 
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WORLD'S 
FINEST 

ERSIN 

MULTICOAE 

BUY IT AT RADIO -TV PARTS STORES 

MULTICORE SALES CORP. WESTBURY, N.Y. 11590 

Circle 119 on reader's service card 

NEW SEMICONDUCTORS, 
MICROCIRCUITS & TUBES 

DO -IT- YOURSELF IC 

Research laboratories and small 
companies can now carry out R & D 
projects involving IC's without having 
complete microcircuit manufacturing 
facilities at their disposal. This is made 
possible by Westinghouse's new Insta- 
Circuit monolithic silicon breadboard. 
All the customer has to do is to link the 
active areas of the tiny unit in various 
circuit combinations to suit his specific 
needs. The only equipment required is a 
wire bonding machine equipped with a 
microscope to facilitate connecting hair - 
thin gold bonds between various areas 
of the tiny silicon chip. 

The Insta- Circuit breadboard con- 
tains 8 transistors, 44 resistors and 5 

diodes -all within a chip no larger than 
the pupil of the human eye. It sells for 
$29. 

PHOTOMULTIPLIER AND X -RAY TUBES 

The XP12I0 is a new tetrode fo- 
cused photomultiplier tube capable of 
unusually fast response and high effi- 
ciency. Featuring a 2 -inch cathode, the 
tube has the following typical parame- 

ters (voltage -dependent) : electron 
transit time 18 nsec, rise time 0.6 nsec, 
collection efficiency 90% or better at 
5,300 A, luminous sensitivity (average) 
60 µA /lumen, nominal gain 108 and 
nominal dark current 14 x 10-11 A/ 

$1000 REWARD 
TO ANYONE-Who can show us an Established Competitor who could sell & deliver 

all the items on this list at the prices & in the quantities that we do! HOW DO WE DO IT? 

Our TREMENDOUS BUYING POWER & PURCHASING EXPERIENCE make it possible. We invest Thousands of Dollars 
(in just a single item) to create a good DOLLAR BUY, resulting in the AMAZING & EXCITING OFFERS that follow: 

ERSIN MULTICORE SOLDER 69c 4 - TV 
us 

ALIGNME TOOLS S1 
ost eful assortment 

NT 

1 - LB SPOOL ROSIN-CORE Si .39 - 7 - ASST. TV ELECTROLYTIC Si 
SOLDER 40/130 top quality .... L CONDENSERS la-Puler aeleruen 

2 -G.E. PIECES OF EQUIPMENT Si 
stacked with over 200 useful parts 

3 -50' SPOOLS HOOK -UP WIRE 51 
assorted color.. 

50 - ASSORTED MYLAR CON- Si 
DENSERS popular selected types . 

Condensers, Resistors. Surprises 
100 - MIXED DEAL "JACKPOT" Si L. 

10- ASSORTED SLIDE SWITCHES S1 
spsT, Spud'. upuT. etc. 

20 - EXPERIMENTER'S COIL Si 
"JACKPOT" assorted for 101 uses 

1_1 #44, 
PILOT LIGHTS S1 L 

F44, 40, 47, 51, etc. 

50 - ASST. DISC CERAMIC Si 
CONDENSERS ¡ "Iular numbers .. 

in 
LYTIC CONDENSERS 

ELECTRO 51 

20 - 
CONDENSERS 

TUBULAR 51 
ONDENSERS 

-04TBUv 

$15.00 TELEVISION PARTS Si 
"JACKPOT" heat boy ever .... 
BONANZA "JACKPOT" not gold. 
not oil. but a wealth of Electronic $[ 
lternc- MoneRack- guarante .... iÌ7 

10 SETS - DELUXE PLUGS lL Si 
JACKS asst. for many purpoeea .. 
10 - SETS PHONO PLUGS & S1 

10 - SURE -GRIP ALLIGATOR 51110 
CLIPS Pat la/ 
50 - RADIO 8 TV SOCKETS Si 

RCA 

a:l type 7 pin. 8 pin. O pin. etc. 

PIN JACKS type 

RCA 110° FLYBACK TRANSFORMER 

We scooped the Market 
Latest type - standard 
for all 110° TV's 
RCAs design of large 
Coll produres 18Ñ V- 
assuring adequate width 
Inel Schematic Diagram 
application for any TV 

I.tst price $13.90 
$3 

Your price .. 
lOwo off in lots of 3 

50 
ASSORTED #3AG FUSES S1 

.o ampere ',mug- 

110° TV DEFLECTION YOKE 
for all type l't's Intl schematic s/ same as Thordarson Y502 list $20 

"COMBINATION SPECIAL" 
RCA 110° FLYBACK $5 
plus 110° DEFLECTION YOKE . 

100 - STRIPS ASSORTED SPA- 51 
GHETTI handy nifes 

100- ASSORTED RUBBER GROW Si - 
METS hest styes 

50- ASSORTED PRINTED CIR- 51 
CUIT SOCKETS best ... 
10- ASSORTED VOLUME CON- S 1 
TROLS ,'itch 

G 3-V2 MEG. VOLUME E CONTROLS S 7- ASSORTED VOLUME CON- S1 
.vin, nwitrh an 1 TROLS with awash 

FREE $1 BUY WITH EVERY 10 YOU ORDER 

90° FLYBACK TRANSFORMER S2 
for all type TV's Intl schematic 

90' TV DEFLECTION YOKE 
fer all type TV's intl schematic .. 

52 

70' FLYBACK TRANSFORMER 
type 

Sl 
for all pe TV's Ind schematic 

70° TV DEFLECTION YOKE Si for all type TV's Inel aehmatie 

20- ASSORTED TV COILS S1 
I.F. Ideo, sound. ratio, etc. .... 

UNIVERSAL 4" PM SPEAKER 49' Alnico 5 magnet. Quality tone .. 

100 - ASST. RADIO KNOBS 
S1 all selected popular types 

40 - ASSORTED TV KNOBS Si 
all standard type... 320 value ... 
10- ASSORTED DIODE CRYSTALS S 1N34, 1N48, INOO, 1N04, 1N82 

10- STANDARD TRANSISTORS S 1 
NPN i l'NI 2N404, 2 \414, etc. 

5 - TOP HAT SILICON RECTI. S1 
FIERS 5011,naOt111v top quality .,. .L 

BSR #UA -25 STEREO RECORD 
CHANGER :'I'te ., ieartrl,ige 516 
latest ,lelti r t.etter male 

1--1 
BSR MONAURAL CARTRIDGE $1.49 
Carys rü parer sapphire 

BSR STEREO CARTRIDGE 52.49 l'nirrl lInswer sapphire 

ASIATIC #13T STEREO CAR- S1.78 
TRIDGE plg in plisser point .. 2 
3- SAPPHIRE STYLUS NEEDLES Si J Romaue type for most .artrblges . 

3- STANDARD SAPPHIRE NEE- Si DLESfer all th nntb.cre's. r:trtrldges 

Li 10 - G.E. SAPPHIRE NEEDLES Si 
4G. Vtt -1 I . etc. 1823. uo valuer . 

Only applies 
to "SI" Buys FREE GIFT WITH EVERY 

IMMEDIATE DELIVERY ... Scientific light packing for safe delivery at minimum cost. 
HANDY WAY TO ORDER: Pencil mark or write amounts wanted in each box, place letter 
F in box for Free 51 BUY. Enclose with check or money order, add extra for shipping. 
Tearsheets will be returned as packing slips in your order, plus lists of new offers. 

Please specify refund on shipping overpayment desired: CHECK POSTAGE STAMPS MERCHANDISE (our choice) with advantage to customer 

Name 

Addreo 

ORDER 

Cost of 
goods 
Shipping 
estimated 
TOTAL 

BROOKS RADIO & TV CORP., 487 Columbus Ave., New York, N. Y. 10024 
circle /20 on retfd(r's Aerrice curd 

TELEPHONE 
212-874 5600 
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tubes can be obtained from Amperex 
Electronics Corp., Hicksville, N. Y. 
11802. 

1 -WATT ZENER VOLTAGE REGULATORS 

The G3 through G12 make up a 
new series of 1 -watt glass Zener diodes 
designed for regulator and other indus- 
trial and commercial applications re- 
quiring stable long -term operation. The 
small size (DO -7) makes this series es- 
pecially suited for high- density packag- 
ing applications. 

cm2. When operating at potentials up to 
8 kV, the tube does not show tendency 
toward ionization or corona. 

The FX -30 and FX -30M are the 
smallest flash X -ray tubes commercially 
available. The FX -30 envelope is 11/2 

in. in diameter and 21/2 in. long. Overall 
length is 33/4 in. The miniature version 
(FX -30M) is in a 1/2 x 11/2 -in, envel- 
ope and is 2 in. long overall. 

Both tubes have a pulse duration of 
100 sec with a duty cycle of 1 pulse per 
5 sec. Maximum plate voltage in air is 
30 kV. Plate current is 1 A. Used in di- 
agnostic studies of destructive weapons 
testing, stress -analysis equipment and 
similar applications. 

Further information on these three 

Available in a nominal Zener volt- 
age range from 3 to 12 V and toler- 
ances of 20 %, 10% and 5 %. The series 
is described in Bulletin C103 from In- 
ternational Rectifier, Dept. 781 -C2, 
233 Kansas St., El Segundo, Calif. 
90245. END 
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FREE 
Electronics 
Data Guide 
Want help in working out those tricky elec- 
tronics calculations? Send for our FREE 
Electronics Data Guide. This heavy -duty 
plastic guide fits right in your shirt pocket 
-gives you instant reference to over 40 
indispensable electronics formulas...plus 
conversion factors. color codes and deci- 
bel table as well. Saves you time and the 
trouble of memorizing or "looking It up." 
A "must" for every man interested In elec- 
tronics- provided as a service by CIE. 
Why not get your FREE Data Guide today? 
Just fill in your name and address below. 
then cut out this ad and mall it to: 

Cleveland Institute of Electronics 
1776 E. 17th St., Cleveland, Ohio 44114 

Name 

Address 

City 

(Please Print) 

1 State Zip 
Accredited Member National Home Study Council. 906 

I. 

Circle 121 on reader's service card 
.+ 

CANADIANS: Ordering is easy . . . we do the paperwork . . . try a 

SARKES TARZIAN TV TUNER 41 me 
Latest Compact Model- -good for all 41 me TV's. 

BRAND NEW -MONEY BACK GUARANTEE 

Best TUNER "SARKES TARZIAN" 
ever made -last word for stability, 
definition & smoothness of operation. 
An opportunity -to improve and 
bring your TV Receiver up- to-date. 

COMPLETE with Tubes b Schematic 57.95 

1000 -ASST. HARDWARE KIT $l 
screws. nuts. washers. rivets. etc. 

300 - ASSORTED HEX NUTS Si 
2/se. 4/40, 5/40. 6/32, 8/32 .. 

250 -ASST. SOLDERING LUGS Sl 
best types and sizes 

250 -ASST. WOOD SCREWS $1 finest popular ,election 

o 

o 
o 
o 
o 

250 - ASST. SELF TAPPING Sl 

Si: 

SCREWS #e. #e. etc. 

150 -ASST. 6/32 SCREWS 
and 150 6/32 HEX NUTS 

150 -ASST. 8/32 SCREWS 
and 150 -8/32 HEX NUTS 

150 -ASST. 2/56 SCREWS 
and 150 -2/56 HEX NUTS 

150 -ASST. 4/40 SCREWS 
and 150 -4/40 HEX NUTS 

150 -ASST. 5/40 SCREWS 
and 150 -5/40 HEX NUTS 

HIGHWAVE AM -FM PORTABLE RADIO 
F.Icga o,. in Ebony at chrome 
14 Transistors_ A Powerhouse 
of Quality Reeeptlon with AFC 
Operates on "C" Cella 
22" Telescoping FM Antenna 
Personal listening attachment 
Stoney refund _ if not better 
than any Known Brand selling 
for even twice the prim 

8"xsve. :21/4" _ 4 lb. 

COMPLETE . , . 
$19.50 

UNIV. 3" x 5" PM SPEAKER S90 
Hest type for Radios, TV, Etc. 

3- ELECTROLYTIC eOND CENSERS ED 
moot popular numb r 50/30 -1511v 

S1 

15 -G. TUBES 
,e, $1 Neon Glow.E' Lamp 

#NE -2 
f"r 161 u 

CLEAN UP THE KITCHEN "JACK- 
POT" Rig Mal $ 
only one to a customer 

500- ASSORTED RIVETS Sl 
most useful selected sizes 

500- ASSORTED WASHERS 
most useful selected sizes 

100 - ASST. RUBBER i 
FEET FOR CABINETS b151 

S1 

FELT $1 
sises 

D 
HEARING AID AMPLIFIER S2 
incl. 3 Tubes. Mike. etc. (as to) 

CHAPT ZU DI MITZIA "JACK- 
POT" double your money back if 

$1 not completely satisfied 

50 - ASST. TERMINAL STRIPS S1 
all types, 1 -lug to 6 -lug 

25 - INSTRUMENT POINTER Si 
KNOBS selected popular types .. 

S - I.F. COIL TRANSFORMERS Sil 
sub -min for Transistor Radios .... 
S - AUDIO OUTPUT TRANS- Si 
FORM Sub -min for Trans Radlos 

4 - TOGGLE SWITCHES 
SPST, SPOT. DPST, DPDT 

3T-TEST PROD WIRE 
deluxe quality. red or black 

100 -ASST 1/4 WATT RESISTORS 
stand. choice ohmage,. some in 5!'c 

100 - ASST 1/2 WATT RESISTORS 
stand. choice ohmages, some In seé 

70 - ASST 1 WATT RESISTORS 
stand. choice ohmage,, some in 5!c 

35 - ASST 2 WATT RESISTORS 
stand. choice ohmage, some in .5.'r 

50 - PRECISION RESISTORS 
n.c.t. list price 550 less 98', .. 
20 - ASS'TED WIREWOUND 
RESISTORS. s. 10. 20 watt ... 
100 - ASST. MICA CONDEN- 
SERS corne in 5"o 

TELEPHONE RECORDING DE- 
VICE instant suction cup at 

CRYSTAL LAPEL MICROPHONE 
high impedance, 200.0000 cps 

25' - MICROPHONE CABLE 
deluxe. 2 conductor. shielded 

$15.00 RADIO PARTS "JACK- 
POT" handy assortment 

5 - PNP TRANSISTORS 
general purpose, TOS case 

5 - NPN TRANSISTORS 
general purpose, TO.5 case 

15 - ASST. ROTARY SWITCHES 
all popular types 520 value .... 

small order 

IBM COMPUTOR 
SECTIONS 

8 assorted orted Unite we 
sell for Cl are 
loaded with over 
150 valuable parte. 
Incl. - Transistors 
condensers. Resist 

s. Beat Sinks, Di- 
odes. Etc. 

8 for $1 
100 for $10 

S1 10 - 7" TV TAPE REELS 
all you want. 8000 in .tack .. sl 
TAPE RECORDER - assorted types 54 go oi. bad broken. fie -Is, potluck 

TRANSISTOR RADIO aaat type 51.50 good, had. broken, as -la, potluck 

10 - TRANSISTOR RADIO EAR- Si PIECES wired complete with plug 

100 - ASST. TUBULAR CON- S 
DENSERS .001 to .47 to 600v .. 1 

r! 50 - TUBE CARTONS 'col "red) LJ start sizes for Popular Tubes $1 or -50 of any size you select .. 
10 - SSORT TUBES 

Radio, 

A 
Television 

ED 
and Inrlustrlal . 

51 

10- TUNOSOL 12FK6 TUBES 5 brawl new individually cartoned .. 
ALL AMERICAN TUBE KIT 
Top Standard Brand - 12BA6, 

5 1211E6, 12AV8, SOCS. 35W4 ... 

rl 5- ASSORTED TRANSFORMERS 1 iJ Radio, TV and Industrial 

250 - WIRE -FEED -THRU GROM- 
METS 3/16- L, 3/16- OD, 1/10' 51 
hole 

250 -TACK RUBBER BUMPERS S 3e' -good for all wood cabinets As 

FATHOM DEPTH PIECE of EQUIP- S1 
MENT loaded with good parts . 

MERCHANDISE WANTED in any quantity - TUBES (all types) - RADIO & TV PARTS - EQUIPMENT finished or unfinished - immediate cash. 
Please send samples, quotes & amounts - only new merchandise bought. 
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Now...Iearn how to test and service electronics - 
read the new Darr Twins. 

HOW TO TEST ... ALMOST EVERYTHING ELECTRONIC 

The most accurate title ever put on the cover of a book. 
Practically every testing technique for almost every kind of 
electronic equipment laid out for you in easy, highly readable 
style. Hundreds of illustrations make text crystal clear. With 
the test equipment you now own, and a few simple devices 
Darr shows you how to make easily and inexpensively, 
you can test faster and more accurately than ever. 
Gernsback Library #132. 

.11 

JACK DARR'S SERVICE CLINIC 

Compiled by James Belt. The most helpful material from 
RADIO -ELECTRONICS Service Editor Jack Darr's monthly 
"Service Clinic." Every chapter contains distillations of 
concise and witty instruction about testing and trouble- 
shooting, followed by actual reader questions and answers. 
Hundreds of questions selected for lasting usefulness and 
grouped under convenient categories for easy reference. 
Gernsback Library #133. 

JACK SERVICE 
CLINIC 

W 6 COLOP 
Tv 

TEST t" qCAEAg -, 
TAPC 

. SOLO 
STA TE 

Available at your local Allied Radio, Federated Purchaser, Lafayette Radio, Newark Electronics, 
and dealer stores listed below, and other parts dealers. 

Radio Shack 

CALIFORNIA 
Carousel Electronic Supply 
271 - 9th St. 
San Francisco 

Elmar Electronics 
228 Charleston Rd. 

Mountain View 

Henry Radio 
11240 W. Olympic Blvd. 
Los Angeles 

Quement Industrial 
Electronics 

1000 Bascom Ave. 
San Jose 

92 

Zack Radio Supply Co. 
1444 Market St. 
San Francisco 

HAWAII 
Radio TV Corp. Ltd. 
432 Keawe St. 
Honolulu, Oahu 

NEW MEXICO 
Mannies Electronic Supply 
802 So. Soland Dr. 
Las Cruces 

NEW YORK 
Arrow Electronics, Inc. 
900 Broad Hollow Rd. 
Farmingdale 

Yonkers Electric Supply, 
Inc. 

541 Nepperhan Ave. 
Yonkers 
OHIO 
Custom Electronics, Inc. 
1918 So. Brown St. 
Dayton 
Euclid Radio Co. 
16379 Euclid Ave. 
East Cleveland 
Winteradio, Inc. 
1468 W. 25th St. 
Cleveland 
PENNSYLVANIA 
Cameradio Co. 

1121 Penn. Ave. 
Pittsburgh 
Olson Electronics 
3405 Saw Mill Run Rd. 
Pittsburgh 
Radio Electric Service 
701 Arch St. 
Philadelphia 

WASHINGTON 
Pearl Radio & Electronics 
1300 First Ave. 
Seattle 

Radio Supply Co. 
6213 - 13th Ave. So. 
Seattle 
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WHATIS 
YOUR EQ? 

These are the answers. 

Puzzles are on page 66. 

Voltage Booster 

The box contains an ordinary vac- 
uum tube. Electrons leave the hot cath- 
ode with enough energy to reach the 
plate even though it is slightly more 

BAT T 

o 

1/2 6X4 

negative. In a triode, the grid, rather 
than the plate. should be used. Using a 

vtvm, cathode -to -plate voltages up to 2.5 

may he obtained. This voltage drops 
rapidly with load. but short- circuit cur- 
rents over 100 pA are normal. 

Shifted Tuning 

The gang capacitor has been lub- 
ricated with machine oil. Starting from 
A (unmeshed blades), the rotor blades 

are free and the capacitor functions 
normally. At B (meshed). the blades 

are in contact with the reservoir of oil. 
Due to surface tension. oil evenly 
spreads between rotor and stator plates, 

acting as a dielectric. increasing the ca- 

pacitance. Hence station frequencies arc 

shifted. When the gang is tuned hack 
to A. the blades are again free and the 

oil seeps out, restoring normal capaci- 
tance. END 

0 pcar5 Igo 
In Gernsback Publications 

From August, 1917 

Electrical Experimenter 

I hunder- Storms and Lightning 
Rods 

Women Radio Operators To Aid 
Uncle Sam 

Unique Electrical Apparatus Reads 
the Mind 

Details of a 20,000 Meter Un- 
damped Radio Receiver 
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Fr4-dj-En-joy the "music- only" programs 

now available on the FM broadcast 

band from coast to coast. 

NO COMMERCIALS 
NO INTERRUPTIONS 

(,1 

It's easy! Just pug Music Associated's Sub 
Carrier Detector into multiplex jack of your 
FM tuner or easily wire into discriminator. Tune 
through your FM dial and hear programs of 
continuous commercial-free music you are now 
missing. The Detector. self -powered and with 
electronic mute for quieting between selections. 
permits reception of popular background music 
programs no longer sent by wire but transmitted 
as hidden programs on the FM broadcast band 
from coast to coast. Use with any FM tuner. Size: 
51)" x 9 ". Shipping weight approx. 7 lbs. 

KIT $4950 
(with pre tuned coils. no alignment necessary) 

WIRED $7500 tve extra 
$4.Co95 

rs 
ea.) 

Current list of FM Broadcast stations 
with SCA authorization $1.00 

MUSIC ASSOCIATED 
65 Glenwood Road, Upper Montclair, N. J. 

Phone: (2011- 744 -3387 07043 

Circle 122 on reader's .crtiri card 

Our policies 
are your best 
insurance: 

SONOTONE 

CARTRIDGES 

Sonotone has been the reliable, qual- 
ity name in replacement phono car- 
tridges since 1947. We've made and 
sold 20 million of them. When you ser- 
vice with Sonotone cartridges, you can 
be assured you are servicing with the 
best. We'll stake our name on that. 
REPLACE WITH SONOTONE CAR- 
TRIDGES. There's a complete line for 
immediate replacement of virtually ev- 
ery cartridge in use today. Prove it to 
yourself - fill out and mail coupon 
TODAY for your free copy of Sonotone's 
1967 "computer- programmed" car- 
tridge replacement manual. 

Send today for complete information: 
Sonotone Corporation, Dept. 107 
Elmsford, New York 10523 
Just fill out and mail this coupon for your 
free copy of Sonotone's 1967 "computer - 
programmed" cartridge replacement man- 
ual. 

NAME YOUR NAME 

ADDRESS 

CITY 

STATE ZIP 

Circle 123 on reader's service card 

COLOR TV is an important part of electronics and is (a mystery) (not very clear) to 
me. I should (study color) (pick it up on the job). I don't like dull textbooks, so I will 
(forget about color) (read the easy -to- understand programed primer on color coming 
in September RADIO -ELECTRONICS). 

ELECTRONICS 
Engineering -Technicians 

The Notion's In- 

creased demand 

Bachelor of Science Degree, 30 Months 
Save Two Years' Time 

LJ Radio- Television Plus Color Technician (12 Months) 
Electronics Engineering Technology (15 Months) 
Electronics Engineering (B.S. Degree) 

Electrical Engineering (B.S. Degree) 
for Engineers, Mechanical Engineering (B.S. Degree) 

Electronic Technicians, Radio TV Technicians is of an Civil Engineering (B.S. Degree) 

all time high. Heald Graduates are in demand for Architecture (B.S. Degree) 
(36 Months) 

Approved for Veterans 
DAY AND EVENING CLASSES 

Preferred High Paying Salaries. Train now 

for a lucrative satisfying lifetime career. 

1215 Van Ness Avenue 
San Francisco, California 

Write for Catalog and Registration Application. 
New Term Starting Soon. 

Your Name 

Address 

City 

State 

Circle 124 on reader's service card 
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MORE CONTROL 

Control of quality throughout preci- 
sion manufacturing gives you crystals 
that assure exact frequency control. 

MORE RELIABILITY 

You'll stay on frequency better with 
COC. And. you can rely on your COC 
dealer to fill your needs promptly. 

See your dealer for prices 
and data on CQC 

TEXAS 
CRYSTALS 

Div. of Whitehall Electronics 

1000 Crystal Drive 
Fort Myers, Fla. 33901 

Plants in Fort Myers and Los Angeles 

KNOW YOUR L's AND T's is good ad- 
vice to anyone concerned with audio, 
hi -fi, stereo, PA, or tape recording. Want 
a pair of remote speakers in your back 
yard? Probably you'll use L or T pads 
for volume control. Here's a nuts -and- 
bolts rundown of what's available, how 
they work, and how to use them. Read 
it in September RADIO -ELECTRONICS. 

LIFE INSURANCE 
ISSUED BY MAIL KEEP IT FOR LIFE 

MAIL THIS AD NO OBLIGATION 

APPLICATION MAILED TO YOU 
$5000 ENTRY AGES 21 to 70 S2000 ENTRY AGES 21 to 80 
Whole Life Policy Pays world-wide for death from any cause. 
any time. except during first Policy year for either suicide 
or death from undisclosed ore -existing health conditions. 
Mail your name. address. zip code. year of birth and ad to 
Great lakes Insurance Co . Etgin, III. 60120 Dept. HD125J6 

BIGCATALOG 
World's BEST BUYS 
in GOVT. SURPLUS 

Electronic Equipment 

BC -603 RECEIVER -F.M. 20 -27.9 MC. Continuous 
tuning and 10 preset push button channel selector. With 
sensitivity squelch & volume controls. 2 watt output to 
self contained speaker, one microvolt sensitivity, 2.65 
KC I.F. 10 Tubes: 3/6AC7. 1/615, 2/I2SG7. 2/6SL7, 
1/6116. & 1 /6V6GT. Voltage required 12/24 volts 
for filaments, 220 VDC @ 80 MA for high 
volt. Size: 111/2 x 63Q x 121 /2 ". Wt.: 
35 lbs. Used: $32.95 
BC -603 RECEIVER, CONVERTED to 30-45 MC. U: $44.95 
AC POWER SUPPLY f 'BC -603: Wired $14.95 Kit $10.00 
DM -34 Dynamotor for 12 VDC operation .. New: S 4.95 
Prices F.O.B. Limn, 0. -25 ̂ 6 Deposit on COD's -BIG 
CATALOG -Send 23C, Receive 500 credit on your order! 

FAIR RADIO SALES 
1016 E. EUREKA Box 1105 LIMA, OHIO 45802 

NOTEWORTHY 
CIRCUITS 

TRANSISTOR SLIDE CHANGER 

A pause between taped commentary 
can he used to control your solenoid - 
actuated slide projector. You will recall 
this method was used in my "Silentac" 
electronic slide changer in the June 1964 
issue. Here is a transistor version of 
the control circuit. 

The circuit consists of two com- 
mon- emitter ampliers operated without 
bias. The control relay is in Q2's col- 
lector circuit. A signal from the record- 
er's speaker terminals is fed to the hase 
of QI. When there is no signal from the 
recorder, capacitor CI is charged to full 
supply voltage and Q 1 and Q2 are cut 
off as a result. 

RYI is not energized. Contact 1 -2 
of RY1 is closed, energizing RY2 and 
closing contact 5 -6 on RY2: contact 3 -4 
of RYI remains open. The control loop 
between terminals X and Y is normally 
held open by RYI contact 3 -4. The slide 
actuator is tripped by momentarily clos- 
ing the loop. 

When the recorded commentary 

starts. Q I saturates on negative half - 
cycles, drawing current through R I . This 
lowers the voltage on Ql's collector and 
permits Cl to discharge through diode 
D. The amplified signal drives Q2 to 
conduction, energizing RYI to close con- 
tact 3 -4 and open 1 -2. 

Although contact 1 -2 is now open, 
RY2 remains energized for the period 
required for C2 to discharge through its 
coil. This delay is long enough to actuate 
the changer solenoid and project the first 
slide. 

RYI is energized and RY2 is not, 
as long as commentary continues. When 
there is a pause in commentary, CI starts 
charging through Q2. keeping RYI ener- 
gized during the charging interval. When 
the pause exceeds a predetermined limit, 
Q2 cuts off and RYI releases (drops 
out). Contact 1 -2 closes, resulting in the 
sequence already described. When com- 
mentary resumes, a new cycle starts and 
the next slide is projected. 
-W. G. Landrieu END 

-9V BATTERY 

C 
IN 

C 

RY I, 300R,12V 

I N. 

RY 2 
3000 
12V 

5 
6 N.O. 

Q1,2- 
0072,2N408,2N2614, 
2N1305, OR EQUIV 
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Solution to 

R -E Puzzler for 
July 1967 

1 autotransformer 13 dosimeter 
2 photoconductive 14 thermionic 
3 electroacoustic 15 barretter 
4 dopant 16 chromaticity 
S trinistor 17 toroidal 
6 additron 18 unidirectional 
7 demodulation 19 instability 
8 transmitter 20 concentric 
9 tertiary 21 substrate 

10 padder 22 actinium 
11 alligator 23 oscillation 
12 epitaxy 24 photovaristor 

25 intermodulation 

Subtract 4 points for any part you didn't 
answer correctly. Perfect score is 100. 

Your rating: 

6064 Fair 76 -84 Middlin'. 
68 -72 Fair to 

middlin'. 88-96 Good. 

100 Perfect! Tell your wife to bake a cake 
and celebrate! 

By Edmund A. Braun 

NEW 
BOOKS 

ELECTRONICS DRAFTING WORKBOOK, by 

Cyrus Kirshner and Kurt M. Stone. McGraw -Hill 

Book Co., 330 W. 42 St., New York, N. Y. 81 x 

11 in., 96 pp. Paper, 34.50 

Just what the name implies -a work- 
book. Page by page, the reader does his 
drawing right in the workbook. Can be used 
for self -study. although we feel its best use 
would come in connection with a suitable 
drafting textbook or with an instructor who 
can explain the assignments in a little more 
detail. 

PRINCIPLES OF AERIAL DESIGN, by H. 

Page. D. Van Nostrand Co., Inc. 120 Alexander 
St., Princeton, N. J. 5Y2 x 8' in., 172 pp. Leather- 

ette, ;1.75 

Published originally in London by 
Iliffe Books Ltd., this is a book for post- 
graduate engineers. The majority of the 
book is deeply mathematical. but the last 
chapter on practical forms of antennas is 

exactly that -practical. Almost any high - 
school graduate can learn about aerials 
(antennas) from that section. 

MICROWAVE VALVES, by I. C. H. Dix and 
W. H. Aldous. Iliffe Books Ltd., Dorsett House, 

Stamford Street, London, S. E. 1, England. 51/2 x 

81/2 in., 280 pp. Leatherette, $7.70 

On microwave tubes. Includes helix - 
type traveling -wave tubes of both low and 
high power. Also covers linear crossed -field 
tubes, cylindrical crossed -field tubes, ampli- 
cons and magnetrons. Has supporting math, 
but depends heavily on cross -sectional 
sketches and diagrams to get the principles 
across. Smoothly written, well indexed. 

END 
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TRY THIS ONE 
MASKING TAPE AS SOLDERING AID 

Recently, while making a connec- 
tion on a vertical printed- circuit chassis, 
molten solder flowed down and shorted 
several circuits. I've since found mask- 
ing tape a simple solution to the prob- 

lem. Just stick it tightly over the foil 
areas directly under the area being re- 
paired. This prevents molten solder from 
falling on and shorting other surfaces. 
-Peter Legon 

J 
TESTER 
SOCKET 

TUBE 

5611/Iw 2K /5W 

SILICON + 
DIODE 60 

150V 
J 

+ 22K 
2 W 6 -90V 

o 

BATTERY ELIMINATOR FROM 

TUBE TESTER 

This kink is a real time saver when 
servicing tube -type battery portables. I 
use the filament -voltage output of my 
tube tester along with an outboard rec- 
tifier and filter as a B- battery eliminator. 
This saves time when the right battery 
is not available. 

The diagram shows the circuit of 
the adapter. It supplies B+ voltages 
from 6 to 90. I adjust the output voltage 
with the filament -voltage selector. An 
octal tube base connects the adapter to 
the tube tester. You can connect the bat- 
tery eliminator to the set through insu- 
lated clips or matching battery connec- 
tors.-Oscar Blair END 

SCHOOL DIRECTORY 
Learn Electronics for your 

SPACE -AGE EDUCATION 
at the center of 

America's aerospace industry 
No matter what your aerospace goal, 
you can get your training at Northrop 
Tech. in sunny Southern California. 

COLLEGE OF ENGINEERING. 
Get your B.S. degree in engineering in 
just 36 months by attending classes year 
round. Most Northrop Tech graduates 
have a job waiting for them the day 
they're graduated! 

A & P SCHOOL. Practical experience 
on real aircraft. One -year course pre- 
pares you for F. A. A. A & P certificate. 
WRITE TODAY FOR CATALOG. 
NORTHROP INSTITUTE OF TECHNOLOGY 
1199 W. Arbor Vitae. Inglewood, Calif. 

for a professional career 
Tri -State graduates hall important engineering and busi- 
ness administration posts throughout the t'. S. This pro- 
f .-...i''nally- orient cd small collego has outstanding place- 
ment record. Four- quarter sear permits degree iu three 

year: Excellent faculty. Well- equipped labs. 
Beautiful Sue -acre campus. Accredited. Small 
eles.c,. Modest Costs. One-year Ijrafting- 
Deslgn l' ertilie:Ile program. hanter Sept., 
Ian.. March. June. For Catalog, write Direc- 
tor Admissions indicating career interest. 
TRI -STATE COLLEGE 
2487 College Avenue. Angola, Indiana 46703 

Get Your First Class Commercial 

F. C. C. LICENSE 
thru spare -time study by correspondence. 
Our money -back warranty protects your in- 
vestment. (Approved for Veterans, Write for 
Brochure 67. It's free. 
Grantham School of Electronics 

1505 N. Western Av., Hollywood. Cal. 90027 

GET INTO 

ELECTRONICS 
P.T.I. tnunirte leads to uceeaa as 
technicians. 'odd cngir +.nc, Iai ist. 
In communication.. guided m11901e0. 

mputers. radar and utmation. Baste 
dl advanced courses In theory C labora- 
tory. Electronic Engineering Teehnol- 
ogy and Electronic Technology curricula 
both available. Assoc. degree In 29 

Il.s. also obtainable. C.I. ap- 
prr,ved. Graduates In all branch.. ot 
electronics with major companies. Start 

Feb. norms. campus. High 
school graduate or equivalent. Catalog. 

VALPARAISO TECHNICAL 
INSTITUTE 

Department C. Valparaiso. Indiana 

411 

Let C OYN E Train You 
AT HOME mf 

I®IT 

for Big Pay in 711(... 191 

RADIO 
TELEVISION COLOR TV 

MAIL COUPON FOR FREE BOOK 
rCoyne Electronics Institute Dept. C7 -05 

1501 W. Congress Pkwy., Chicago, Ill. 60607 
Send FREE Book showing how I can get Coyne 
Quality Home Training in TV -Radio at Low 
Cost on Easy Terms. 

Name 

Address 

City Stete Zip 

Phone Age 
Put X here it interested in Resident School for Associate Degree 

In Electronics Engineering and Technology, or shorter courses 
in Electricity, Radio -TV, Electronics. Approved CI Bill. Spare time 

Lemployment and tuition payment plans available. 
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MARKET 
CENTER 
GENERAL 

CONVERT ANY TELEVISION to sensitive Big - 
Screen Oscilloscope. Only minor changes re- quired. No electronic experience necessary. II lustrated plans $2.00. RELCO -A25, Box 10563, Houston 18, Texas 

TV SERVICE ORDER BOOKS for use with your 
rubber stamp. Duplicate or triplicate. Low cost. 
Write for FREE 32 PAGE CATALOG and Special 
Rubber Stamp Offer. OELRICH PUBLICATIONS, 
6556 W. Higgins, Chicago. III. 60656 

PRINTING PRESSES. Type, Supplies. Lists 5$. 
TURNBAUGH SERVICE, Mechanicsburg. Pa. 

TREASURE HUNTERS! PROSPECTORS! Re!co's 
new instruments detect buried gold, silver, 
coins. Kits, assembled models. Transistorized. 
Weighs 3 pounds. $19.95 up. Free catalog. 
RELCO -A25, Box 10839, Houston, Texas 77018 

WANTED 
QUICK CASH . . . for Electronic EQUIPMENT, 
COMPONENTS, unused TUBES. Send list now! 
BARRY, 512 Broadway. New York, N. Y. 10012, 
212 WALKER 5-7000 

FREE ELECTRONICS (new and surplus) Parts WANTED: Radar Equipment AN /TPS -10D, APT - catalog. We repair multimeters. BIGELOW 9, SCR -584, AN /GPG -1, M -33 etc., P. J. PLISH- ELECTRONICS, Bluffton, Ohio 45817 NER, 550 Fifth Avenue, N. Y. Tele: 212 JU 6 -4691 
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TUNAVERTERS 
POLICE, FIRE, AIR- 
CRAFT, MARINE AND 
AMATEUR CALLS ON 
YOUR BROADCAST 
RADIO! Tunable RF 
converters. 6 -1 re- 
duction tuning. 

See complete listing in June RE, page 76 
HERBERT SALCH & CO., W0ODSBORO RE8, TEX. 78393 

CUT DOWN ON 

MOBIL IGNITION NOISE. 

DON'T BE FOOLED 

BY IMITATIONS! 

.h Get the ORIGINAL 

SYDMOR SOLID STATE "CD" IGNITION SYSTEM! 
High Quality Components used throughout. Fiberglass 
Printed Circuit Board. Unitized Construction. Simplified 
Kit Assembly. 
Construction Article in Nov. 1966 Popular Electronics 

Thousands of satisfied customers. 
Write for Free Literature TODAY. 

COMPAC Assembled ... $34.75` 
COMPAC KIT 24.95 

'Add 75e for mailing and handling 
N.Y. State Residents add Sales Tax. 

SYDMUR ELECTRONICS SPECIALTIES 
1268 E. 12th St. Brooklyn, N.Y. 11230 

"TAB" SILICON ONE -AMP DIODES 
Full Learls 

Piv /Rms 50/35 
.05 

4OÓ 2e0 
_ 

.14 
1000 '700 

.50 

"TAB" 

Factory Tesred 
Piv /Rms 
1Oó70 

.07 
e0ó420 ' 

.21 
1 100 770 

.70 
TERMS 
Our 22nd 
Add Sh 

,t Grit! 
Pie, Ants 

200 140 
.10 

e00 560 
.30 

1700 I Ó0Ó 
1.20 

Money Back 
Year. $2 M,n 

pping Charge 

U.S.A..tffg 
Pie /Rms 
300 210 

_ .12 
900 630 

_ 

.40 
2400 1680 

2.00 
Guarantee 

Ill GD LIBERTY ST.. N. Y. 6. N. Y. 
Send 25r' r'h.me: nEc ,,e 2.6245 for Catalog 

SALE ON ELECTRONICS 
BOOKS! 

5 FOR $3.98- 
$16.50 VALUE 

Guaranteed $16.50 Value. Grab bag of 5 
Gernsback electronics books on testing, 
test equipment, TV, radio, hi -fi, stereo, 
etc. Clearance of books which sell for 
as high as $4.50. Guaranteed retail value 
of $16.50. Retail prices clearly printed on 
covers. Send check or money order to: 
GRAB BAG DEPT. D87, Gernsback Li- 
brary, Inc., 154 West 14th Street, New 
York, N.Y. 10011. 

1.25 Amp 
(Glass Amps) 

A controlled ava- 
lanche rectifier in 
which the PRV 
may be exceeded 
without destroy- 
ing the rectifier. 

JK FLIP FLOPS $1.15 PRY 
DUAL NAND NOR GATES $1.00 100 .12 
SR CLOCKED FLIP FLOPS $1.15 200 .15 
SRT FLIP FLOPS $1.15 400 .20 
EXPANDABLE OR GATES $1.00 600 .25 
TO -85 flat pack. Guaranteed to 800 .35 
work. They come complete with 
schematic, elect. characteristic 
sheet and some typical applica- 
tions. 

1000 .50 

Top Hat & 
Epoxy 

PRV 
100 
200 
400 
600 
800 

1000 .50 
1200 .65 
1400 .85 
1600 1.00 
1800 1.20 

AMP 
.07 
.09 
.12 
.20 
.25 

POST OFFICE BOX 74 D 

Silicon Control Rectifiers 
TO -66 pack Studs 

PRV I 3A 7A 20A 
50 .35 .50 I .80 

100 .50 .70 I 1.35 
200 .75 I 1.05 I 1.90 
300 1.25 1.60 ' 2.45 
400 1.50 I 2.10 I 2.85 
500 1.75 I 2.80 I 3.50 
600 2.00 I 3.00 
700 

I 2.25 I 3.50 
1000 I 5.00 I 

Terms: FOB Cambridge, Mass. SOMERVILLE, MASS. 02143 Send check or Money Order. 
Include Postage, Average Wt. 

. tired For Our Latest Catalog Featuring per package t/ lb. Allow for 
Transistors, Rectifiers And Components C.O.D. Minimum Order $3.00 
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ADVERTISING 
INDEX 

RADIO -ELECTRONICS does not assume 
responsibility for any errors which may 
appear in the index below. 

Allied Radio Corp. 87 -88 
Antenna Specialists Co., The (A Div. of 

Dynascan Industries, Inc.) 27 

Brooks Radio & TV Corp. 90 -91 
Burstein -Applebee Co. 85 

Capitol Radio Engineering Institute, The .. 28 -31 
Castle TV Tuner Service, Inc. 75 
CLASSIFIED 96-99 
Cleveland Institute of Electronics .. 26, 62-65, 91 
Cornell -Dubilier Third Cover 
Cornell Electronics Co. 98 

Delta Products, Inc. 16 
DeVry Institute of Technology 5 

Electro-Voice, Inc. 15 
Electronic Measurement Corp. (EMC) 69 

Fair Radio Sales 94 
Finney Co. 81 

GC Electronics Co. 14 
Gernsback Library 17, 78 -79, 92, 97 
Great Lakes Insurance Co. 94 

Hallicrafters 12 
Heald Engineering College 93 
Heath Company 43 

International Crystal Mfg. Co., Inc. 100 

Judson Research and Mfg. Co. 76 

Lafayette Radio Electronics 68 

Mallory Distributor Products Company (Div. 
of P. R. Mallory & Co., Inc.) 

Memory Studies 
Microflame, Inc. 
Mosley Electronics, Inc. 
Multicore Sales Corp. 
Music Associated 

13 
75 
69 
83 
90 
93 

National Radio Institute 8-11 
Nova -Tech, Inc. 80 

Olson Electronics, Inc. 76 

Pace Communications Corp. 84 
Poly Paks 99 

Radio Shack 1 

RCA Electronic Components & Devices 
Semiconductors 7 
Tubes Fourth Cover 

RCA Institutes, Inc. 18 -21 

Sams & Co., Inc., Howard W. 71 
Sencore 67, 89 
Solid State Sales 96 
Sonotone Corp. (Electronic Applications Div.) 93 
Sprague Products Company 77 
Surplus Center 80 
Sylvania (Subsidiary of General Telephone & 

Electronics) 24 -25 

Texas Crystals (Div. of Whitehall Elec- 
tronics Corp.) 94 

Triplett Electrical Instrument Company 
Second Cover 

Warren Electronic Components 97 
Weller Electric Co. 70 

Xcelite, Inc. 22 

MARKET CENTER 96-99 
Edmund Scientific Corp. 
Salch & Co., Herbert (Marketing Division 

of Tompkins Radio Products) 
Sydmur Electronics Specialties 
TAB 

SCHOOL DIRECTORY 95 

Coyne Electronics Institute 
Grantham School of Electronics 
Northrop College of Science & Engineering 
Tri -State College 
Valparaiso Technical Institute 
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Two new "know -how" 
books you'll want to read. 

.!¡ 
TEST I55TMMflITS 
FOR . EEEI'TROMICS BASIC 

DSC!' LATOR 
HANDBOOK 

Basic Oscillator 
Handbook 
by Norman H. Crowhurst. A com- 
plete book on oscillators. When you 
need information on oscillators, you 
can stop hopping from book to book. 
This single volume makes you an 
oscillator expert. Basic Oscillator 
Handbook presents a fresh, clear -cut 
approach that you can understand 
and use immediately. Gives all the 
how's and why's of oscillators. 160 
pages. 
Order #130 $2.95 

Test Instruments 
for Electronics 
Edited by Martin Clifford in cooper- 
ation with the editors of Radio - 
Electronics. 24 experts tell you how 
to increase the efficiency and cap- 
abilities of your vom, vtvm and 
scope. Teaches you how to build 
new, low -cost test instruments to sup- 
plement present equipment to ex- 
tend their usefulness to perform tests 
you cannot do now. Test instruments 
for Electronics could be the most 
profitable $2.95 buy you'll ever make 
just in terms of the time you'll save 
in one day's work. 
Order #131 $2.95 

Order from your electronic parts distribu- 
tor today, or mail to: 
Gernsback Library, Inc., Dept. RE87 
154 West 14th Street, New York, N. Y. 
10011 

Send the following books: 
#130 ($2.95) 
#131 ($2.95) 

I enclose $ (prices 10% higher 
in Canada) 

Name 

Address 

City State Zip 
My distributor is 

AUGUST 1967 

AUDIO - HI -FI 

RENT STEREO TAPES -over 2,500 different -all 
major labels - free brochure. STEREO -PARTI, 
1616 -R Terrace Way, Santa Rosa, Calif. 95404 

HI -Fl COMPONENTS, Tape Recorders. at guaran- 
teed WE will not be undersold" prices. 15 -day 
moneyback guarantee. Two -year warranty. NO 
Catalog. Quotations Free. HI- FIDELITY CENTER, 
239R East 149th St., N.Y., N.Y. 10451 

TAPE RECORDER SALE. Brand new. latest mod- 
els, $10.00 above cost. ARKAY SALES, 1028 -E 
Commonwealth Ave., Boston, Mass. 02215 

WRITE for highest discounts on components, 
recorders. tapes. from franchised distributors. 
Send for FREE monthly specials. CARSTON, 
1686 -R Second Ave. N.Y.C. 10028 

STEREO TAPES. Save up to 60% (no member- 
ship fees. postpaid anywhere USA). Free 60 -page 
catalog. We discount batteries, recorders. tape 
accessories. Beware of slogans not undersold." 
as the discount information you supply our com- 
petitor is usually reported to the factory. SAM- 
TONE, 1776 Columbia Road, Washington. D. C. 
20009 

TAPEMATES makes available to you ALL 4- 
TRACK STEREO TAPES -ALL LABELS -post- 
paid to your door -at tremendous savings. For 
free brochure write TAPEMATES CLUB. 5727 
W. Jefferson Blvd., Los Angeles, Calif. 90016 

HI- FIDELITY COMPONENTS, Ham Marine and 
Communication equipment at considerable sav- 
ings. If you want to save money write us for our 
low prices on all your needs. AIREX RADIO 
CORP., 132 (RE) Nassau St.. New York, N.Y. 
10038 

HAMMOND Stereo Reverberation mechanisms 
-$7. CAL'S, Box 234. Dearborn, Michigan 
48121 

LIKE MUSIC WITHOUT COMMERCIALS? Corn. 
pletely wired 67 KHz SCA (background music) 
adapter Model SCA -2 for $34.95. Five tuned cir- 
cuits, two silicon transistor amplifier and ratio 
detector. Four connections to your FM receiver. 
Instructions included -No adjustments. Oper- 
ates on 6 to 12 Volts DC. Size: 21/7 x 3 x 1/ 
inches. Dealer inquiries invited. Available in. 
stalled in a nationally advertised six tube AM -FM 
radio for $59.95. Also available installed in a 
nationally advertised ten transistor AM -FM port- 
able for $79.95. Texas residents add 2% sales 
tax. KENZAC CO., P.O. Box 66251, Houston, 
Texas 77006 

INVENTIONS 
& PATENTS 

INVENTIONS -IDEAS developed: Cash /Royalty 
sales. Member: UNITED STATES CHAMBER 
COMMERCE, Raymond Lee, 130 -U W. 42nd, 
New York City 10036 

BUSINESS AIDS 
JUST STARTING IN TV SERVICE? Write for FREE 
32 PAGE CATALOG of Service Order books. 
invoices, job tickets. phone message books. 
statements and file systems. OELRICH PUBLI- 
CATIONS, 6556 W. Higgins, Chicago, Ill. 60656. 

1,000 Business Cards. "Raised Letters" $3.95 
postpaid. Samples. ROUTH, 5717 Friendswood, 
Greensboro, N. C. 27409 

ELECTRONICS 
BARGAINS in Canadian Electronic equipment 
and surplus. Send $1.00 for giant catalogs. 
ETCO, Box 741, Dept. R, Montreal, Canada 

PROFESSIONAL ELECTRONICS PROJECTS - 
$1 up. Catalog 25e. PARKS, Box 25565A, Seattle, 
Wash. 98125 

TUBES. "Oldies ", latest. Lists free. STEINMETZ, 
7519 Maplewood, Hammond, Indiana 46324 

RADIO & TV TUBES 330 each. One year guaran- 
teed. Plus many unusual electronic bargains. 
Free catalog. CORNELL, 4217 -E University, San 
Diego, California 92105 

TRANSISTORS- DIODES - Components. Large 
selection. Write for FREE catalogue. ELEC- 

TRONIC COMPONENTS CO. Box 2902B, Baton 
Rouge, La. 70821 

UNUSUAL BARGAINS ... MANY U. S. GOV'T SURPLUS 

GIANT WEATHER BALLOONS 
"Palle of i for kids. traffic 
stoppers f., stores. terrine for 
amateur nUteor.,i gists. Create 
neighborhood sensation. Great hack 

Ord fun. Exciting bench attrac- tinn. Made f heavy duty neoprene. 
Innate with vacuum cleaner or 
auto air hose: r locally available helium for high Ise. 

Stock No. 60.568E11 
(e' diam.) $2.00 Ped. 

Stock No. 60.6321111 (16' dim.) $7.00 Ppd. 

NEW SURPLUS than BATTERIES 
life- 

i 

Bave more than Rand 
discharge arept .25 and 1lechsrge y- 

ms. 1 .2, volts per -750 m.e 
sml 

r hands niteclstora Excel. charge ti;, i 1I. r (l:,11n 
eries. asily lue storage life. Multiple orm pb' 'ells s ilia in 

series-easily cut. Combine 
price 

to form 7/n" ilia. x 
1-5 /8" high. Bpee, price for 100 up. Low-cost charger 
separate. 
order z Cella DC Volt. Peine Ppd. 
40.086EH I 1.25 e 7.50 
a11.9N7EH 2 2.50 2.75 
60.1133F.H 3 3.7.', 3.80 
i10.634F.H 4 5.00 4.60 
70.812Eí1 Trickle Charger 1.10 cells) 10.95 

DUPONT PLASTIC LIGHT GUIDE KIT 
I \r..nment ,y, ti amazing new plastic hier "plie ilghl guides. I nO I uses for mfrs., experimenters, hobbyists. Use for exciting new projects ami products. 
Guides transmit light same as wire con- ducts electricity. Use to illuminate re- 
mote arena. multiple locations from single source. confine light to small 
areas. conduct sensing and control sys- 

tems. Inc. two 2' guides. source. Tens. dyes, o neclnrs. 
Stock Na. 70. 885tH $10.00 Pad. 
Order by Stock No Chock or M O -Money -Back Guaranire 
EDMUND SCIENTIFIC CO., Barrington, N. J. 08007 
CLIP AND MAIL COUPON TODAY 
SEND FOR FREE CATALOG "EH" 14 

mpletely w 11167 edition. New items. 
....goyim. illustrations. Dozens of elec. 

oieal and electromagnetic pane. accesso- 
ries. En selection of Astronomical 
Telescopes. Microscopes. liinnculers, Mag- 
nifiers. Magnets. Lenses. Prisms. Many 
war surplus items: for hobbyists. experi- 
menters. workshop, factory. Mail coupon 
for catalog "EH ". 

MANI 

ss 

CITY 

EDMUND 

FI 
ZIP 

Circle 144 on reader's service card 

SILICON RECTIFIER SALE 
IMMEDIATE 

FULLY GTD 

DELIVERY 

NEWEST TYPE 
AMERICAN MADE FULLY TESTED 

1 AMP SILICON "TOPHAT" 8 EPDXY DIODES 
LOW LEAKAGE FULL LEAD LENGTH 

IV/RMS 
50/35 
.05 ea. 

PIV/RMS 400/260 
.14 ea. 

PIV /RMS 800/ 560 
.30 ea. 

17 /1111115 PIV /RMS 
100/70 200/140 
.07 ea. 

IV /RMS PIV/RNs 
sí9 /ea 0 

R.201 
ea. 

PIV/RM5 
300/210 
.12 ea. 

PIV/RMS IV/RMs 
900/630 1000a700 

.40 ea. .50 ea. 

IV / RMS 700/490 
. 

Ply /SIMS 
1100/770 

.70 ea. 

ALL TESTS AC & DC & FWD & LOAD 
S LICON POWER DIODE STUDS 

D.C. 50 PIV 100 PIV ISO PIV 200 PIV 
AMPS 35 RMS 70 RMS 105 RMS 140 RMS 

3 
12 
35 

100 
160 

O8 ea 
.25 
.65 

1.00 
2.50 

.12 ea .18 ea 
.50 .8S 
.90 1.25 

1.20 1.50 
3.00 

.22 ea 
.7S 

1.40 
1.75 
3.75 

D.C. 300 Ply 400 IV SOO PIV 600 PIV 
AMPS 210 RMS 28.0 RIOS 350 RMS 30 RNS 

1 .27 ea .29 ea .37 ea .45 ea 
12 .90 1.30 1.40 1.65 
35 2.00 2.35 2.60 3.00 

100 2.30 3.50 .00 3.00 
160 4.25 .75 5.10 Ask 

"SCR" SILICON CONTROLLED RECTIFIERS "SCR" 
7 16 25 7 IS 25 RV AMP AMP AMP NV AMP AMP AMP 

25 .50 .76 1.00 50 1.75 2.15 2.50 
50 .60 .90 1.25 auo 2.00 2.40 2.75 

100 .80 1.25 1.50 4011 2.40 2.75 3 25 
150 .90 1.60 2.00 500 3.20 3.40 3 so 
200 1.25 1.50 2.23 000 3.40 4.00 4 so 

SPECIALS! SPECIALS! 
Westinghouse 160 AMP, 500 PIV SILICON HI -POWER 
STUD RECTIFIER IN1666. 
Limited quantity. $5.10 ea. 10 for $45.00 

100 Different Precision Resistors 
1/2 -1 -2 Watt 1/2% -1% TOL 

Asst transistor Kit. P.N.P.-N.P.N. 
All popular types. Unchecked 

100 for $2.95 500 for $9.95 
Computer Grade Condenser 15.500 MFD 
12 VDC American Mfg. .75 ea. 

Type IN34 DIODE GLASS .07 ea 100 for $5 

Money Back guarantee. $2.00 min. order. Include 
additional $ for postage. Send check or money 
order. C.O.D. orders 25% down. 

Warren Electronic Components 
230 Mercer St., N. Y., N. Y. 10012 212 OR 3-2620 

$1.25 

Circle 145 on reader's service card 
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MIN 
ON P11 

.89C 

MARKET 
CENTER 

RECEIVING & INDUSTRIAL TUBES, TRANSIS- 
TORS, All Brands -Biggest Discounts. Techni- cians, Hobbyists, Experimenters- Request FREE Giant Catalog and SAVE! ZALYTRON, 469 Jeri- 
cho Turnpike, Mineola. N.Y. 11501 

FREE Catalog. Electronic parts, tubes. Whole- 
sale. Thousands of items. Unbeatable prices. 
ARCTURUS ELECTRONICS RE. 502 -22 St., Union City, N. J. 07087 

Discharge IGNITION, PHOTOFLASH. Free cata- 
log parts, kits. TRANSPARK, Carlisle, Mass. 
01741 

"CRYSTAL EXPERIMENTER'S" Handbook -50¢. 
Catalog LABORATORIES, 12041.B Sheridan, 
Garden Grove. Calif. 92640 

ELECTRONIC PARTS! Components, transistors, 
diodes, kits, relays, and many special items. 
Guaranteed. Send 25¢ for 100 page catalog. 
GENERAL SALES CO., P.O. Box 2031C, Freeport, 
Texas 77541 

MESHNA'S TRANSISTORIZED CONVERTER KIT 
Converts car radio to receive police & fire. 35- 
50Mc or 100.200Mc. (one Mc tuning) with sim- 
ple step instructions $5.00. MESHNA, No. Read- 
ing, Mass. 01864 

SURPLUS SEMICONDUCTORS and miniature 
electronic parts. Send 25¢ for catalog. ECD 
COMPANY, P.O. Box 1432. Plainfield, N. J. 
07061 

TV CAMERAS: Assembled and kits. Also plans, 
vidicons, lenses, scan coils, etc. NEW catalog 
10¢. ATV RESEARCH, Box 453, Dakota City, 
Nebr. 68731 

GIANT JAPANESE ELECTRONICS CATALOG. $1. 
DEE, 10639A Riverside, North Hollywood, Calif. 
91602 

CATHODIC Protection instructions $1.00. F. F. 
KNAPP, P.O. Box 854, Scottsdale, Arizona 85252 

WHEN YOU ORDER 

MERCHANDISE 

BY MAIL... 
Be sure to include your name and ad- 
dress. Include your zip code number. 
Type or print if you can -if not, write 
clearly. 
Don't send cash! Remit by check or 
money order. 
Include allowances for postage charges 
if you know the weight of what you're 
ordering. 
Mention you saw it in 

RADIO- ELECTRONICS 

CB POWER BOOSTER -THE POWSENFORMER. 
Increase radiated output. modulation, and re- 
ceiver sensitivity. Connects between wall plug 
and rig. Great for all AC rigs. Send $8.95 ppd. 
DYNAMIC DEVELOPMENT, Dept. 103, P.O. Box 
2084 -D, Pasadena, Calif. 91105 

SAVE ON DIODES. If you use germanium or 
silicon diodes in quantities of 5000 to a million, 
get our low, low prices. Send specs or request 
samples. RUTLAND MANUFACTURING CO., Watertown, Mass. 617.924.8000 

8 PIECE TOOL KIT 

10 

contains 
4 Bristo 

Wrenches 
1 Hex Blade 
2 Alignment (,_. 

uning) Tools! 
L 

CORNELL TUBES 
i 'YR.(ïUARA Ì'l1] J) Mutual C:onduCtanc La .tst Indio /M.11y ovd. r anded and Code Dted, TUO. 

ores nw, or used and .o 

INTERFERENCE 

TRAPPER 
SUPPRESS PICTURE INTERFERENCE 

CAUSED BI 
AUTO IGNITION 
AIRPLANES 
APPLIANCES 
NEON SIGNS _ is 5,. .1 
011 BURNERS 
AMATEUR RADIO TRANSMITTERS 

TV LIFESAVER! 
Ivi STOP TUB BURNOUTS! 

IPER 

TUBE 

100 TUBES OR MORE 

3Oc PER TUBE 

w SEEM au! 
1.SE1 uw EN 
MOM CAM -D. 
RRaE .m TIM w 5, ,n, 

0Z4 6ASS 
1B3 6ÁT6 
113 /1K3 RATS 
1015 6AU4 
114 GAUS 
1T4 6AU6 

6A V6 
6AW8 
6AX4 
6BA6 
68C5 
61D6 6CZS 
6856 606 
6816 6DA4 
68L7 6DE6 
61H4 6DQ6 
6$N6 6EA7 
6806 SEMS 
61Q7 6F6 

GALS 6826 6GHB 

6ÁN8 6C4 6N6 

1U4 
I X2 
3 BZ 
3DG4 
5U4 
SUL 
5v4 
S Y3 
6A6 
6A8 
6A84 
6AC7 
6AGS 
6AKS 

SILICON 
RECTIFIERS 

all purpose 
_ 

ELECTRONIC 

LEANER 

89c l' 

nr-K 
cleaner 

,toT 
EMI/1 

TUBE 
CARTONS 

6C 06 
6CF6 
6CG7 
6CGa 
6CM7 

6K6 
6x7 
607 
654 
65A7 

6X4 
6X8 
7M 
7AS 
78 

If no/ zl.IPprU n. 24 hrc 

YOUR ORDER FREE! 

6AQ5 6C6 GIs 
6(16 6)6 

65H7 
6517 
65K7 
651.7 
65N7 
6SQ7 
6SR7 

6Uá 
6V6 
6W4 
6W6 

7C S 

7N7 
774 
12AD6 
12A16 
12ÁF6 
12ÁT7 
12AU7 
12AX7 
12BA6 
12106 
121E6 

128E6 
121H7 
12116 
128Y7 
12C5 
12CA5 
12S N7 
12507 
251.6 
2526 
35W4 
35Z3 
50L6 
24 
27 
77 
78 
14 6Z4 
5667 
6350 
6463 
7044 

N1GN GLOSS 
CLAY COATED 
P! nit 1. ,. o. 

"LA,.l %AL. 
PAN 

NO SUBSTITUTIONS WITHOUT YOUR PERMISSION 

RADIO -TV 
TUBE TESTER 

CORNELL ELECTRONICS CO. 
Dept RE 8 4217 University Ave., San Diego , Calif 9 2 I 0 5 

1:1 289 
PI I, 

xtoltrr 
TEST ,.a R(P.IR 
TV A..010 SI TS 
arP11,NC11 

I With every SIO Order 

(No limit) horn this list 
6A05 6510 
6AQ5 6C86 654 
6AU6 616 6W4 

NEWEASY rO USE 
COLOR TV,Z95 

DEGAUSSER.' -' 

BARGAIN 
CORNER 

Solder Iron 1.49 

Elect Tape ,89 

Epoxy (pr.) 3g 
Diode Kit .39 

Noise Filter ,89 

Neon Tester 59 

Solder .39 

Antenna 
Coupler 1.89 
Battery 
Charger 4.95 

I'ry.alirr (.' ."rtirrs tire .1-mir. 

(r.c nttELECTRONIC EXPER 
roa CO.NIII CUSTOMI.S 01411' b, 

,,.d we.q....,, ..,,. ,w, Pd.,l,,. ,, 
e, -y lep r, i1e 

...15141 
COINS/Tr .10,0 511,5"..G AND 511,5"..G 

DAM Il/CT.0NK1 CQH ONI, 1100 

MT* PACTKY Tv TRAINING COAST 
üwT 1150 

Both above 
$6.00 courses 

TERMS Add 3c per tube postage Send 25 ° deposit 

shipping Orders under S5 00 
on C D orders C O D 

Ceders undeer 
r 

SS 
free 

or CO 
add 3c per tube shipping Canada No 24 hr free oiler 
plus SOc handling Canadian on personal check orders 
orders add approximate 

5 -DAY MONEY BACK OFFER 

SEND FOR 

FREE CATALOG 

Circle 146 on reader's service card 
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DIAGRAMS Television- Radio, all different, 10 lbs. 
carton, $5.99, postpaid. BEITMAN, 1760 Balsom, 
Highland Park, Illinois 60035 

BRAND NEW TUBES. World's 
Radio, TVindustrial- special 
Write for free parts catalog 
CO., Newark, N.J. 07101 

lowest prices on 
purpose tubes. 
UNITED RADIO 

GOVERNMENT 
SURPLUS 

72 page illustrated Government Surplus Radio, 
Gadgeteers Catalog 250. MESHNA, Nahant, 
Mass. 01908 

EDUCATION/ 
INSTRUCTION 

LEARN ELECTRONIC ORGAN SERVICING. New 
home study course covering all makes elec- 
tronic organ including transistors. Experimental 
kits-schematics-trouble-shooting. Accredited 
NHSC -GI Approved Write for free booklet. 
NILES BRYANT SCHOOL, 3631 Stockton Blvd.. 
Dept. F. Sacramento 20. Calif. 

CORRESPONDENCE COURSES- B.Sc., Engi- 
neering. Electronics. Catalog $1. CANADIAN 
INSTITUTE OF SCIENCE & TECHNOLOGY, 263E 
Adelaide St. W., Toronto 

WANTED! TV- RADIOMEN to learn aircraft elec- 
tronics servicing. Numerous job openings every- 
where. Write: ACADEMY AVIONICS, Reno /Stead 
Airport. Reno. Nevada 

SLEEP LEARNING. Hypnotism! Tapes, records, 
books, equipment. Details. strange catalog 
FREE. RESEARCH ASSOCIATION, Box 24 -RD, 
Olympia. Wash. 

HIGHLY EFFECTIVE HOME STUDY COURSE in 
Electronics Engineering Mathematics with cir- 
cuit applications. Earn your Associate in Science 
degree. Free literature. COOK'S INSTITUTE OF 
ELECTRONICS ENGINEERING, P.O. Box 36185, 
Houston, Texas 77036 (Established 1945 .)) 

HIGHLY EFFECTIVE HOME STUDY REVIEW for 
FCC commercial phone exams. Free literature. 
COOK'S SCHOOL OF ELECTRONICS, P.O. Box 
36185, Houston, Texas 77036 

ASSOCIATE DEGREE IN ELECTRONICS earned. 
first half by correspondence and second half in 
residence. Free catalog. GRANTHAM INSTI- 
TUTE, 1505 N. Western Ave., Hollywood, Calif. 
90027 

FCC First Class License in six weeks- nation's 
highest success rate -approved for Veterans 
Training. Write ELKINS INSTITUTE, 2603E In- 
wood Road, Dallas, Texas 75235 

SERVICES 
Tra nsistorized products dealers catalog. $1. 
INTERMARKET, CPO 1717, Tokyo, Japan. 

CLASSIFIED COMMERCIAL RATE (for firms or individuals offering commercial products or serv- 

ices): 60C per word ... minimum 10 words. 
NON -COMMERCIAL RATE (for individuals who want to buy or sell personal items): 300 per 

word . . . no minimum. 
Payment must accompany all acs except those placed by accredited advertising agencies. 

10% discount on 12 consecutive insertions, if paid in advance. Misleading or objectionable 
ads not accepted. Copy for September issue must reach us before July 10th. 
WORD COUNT: Include name and address. Name of city (Des Moines) or state (New York) 
counts as one word each. Zone or Zip Code numbers not counted. (We reserve the right to 
omit Zip Code if space does not permit.) Count each abbreviation, initial, single figure or 
group of figures or letters as a word. Symbols or groups such as 8 -10, COD, AC, etc., count 
as one word. Hyphenated words count as two words. Minor over -wordage will be edited to 
match advance payment. 

CLASSIFIED ADVERTISING ORDER FORM 
For complete data concerning classified advertising please refer to box elsewhere in 
Market Center section. 

1 

6 

11 

16 

21 

26 

31 

2 3 

7 8 

12 13 

17 18 

22 23 

27 28 

32 33 

@ .30 Non -Commercial Ratel 
No. of Words I@ .60 Commercial Rate ( -_- 

Total Enclosed $ 
Payment must ac 

Insert -- time(s) company order un 
less placed 
through accred. 

Starting with Issue ited advertising MAIL TO: RADIO- ELECTRONICS, CLASSIFIED AD 
agency 87 DEPT., 154 WEST 14TH ST., NEW YORK, N.Y. 10011 

4 5 

9 10 

14 15 

19 20 

24 25 

29 30 

34 35 

NAME 

ADDRESS 

CITY STATE ZIP 

SIGNATURE 

AUGUST 1967 

J 

1MO VIN'SALE 
3 BULGING WAREHOUSES 

We will have 2 Places to serve you soon 

)DOUBLE BONUS 
W OF 

RAorSwsi STORS 
RECTIr ;FRS 
RESISTORS C" "S 
DIODES ETct 

Add 75r for Fnndnu 

PLUS 
CHOOSE 

ANY 

ST 00 

ITEM 

FREE 

ORDER BOTH FREE WITH ANY $10 

1 AMP- -, 

800 P I V( 
TOP HAT 

RECTIFIERS 

for I S 

400 
NPN .--__1 

SILICON 

5 for $ 
2N706 a,, 

wo slur. H,. 

me 

a 

15 30 I 'i- -300 150 

FACTORY 
D 

$1 SEMI- KON- DUCTORS TESTE 

-. 2 -85 WATT 2N474 PLANAR, silicon, TO -53 nlI, 
;DUAL TRANSISTORS f) PNP(2N2g07 NPN2N2USU 
' 3 -40W NPN SILICON MESA 2N1648 ,translator 

- S1 
4 2N170 TRANSISTORS. h, CF:.. Mid for gen.] ri . $1 

10 3Amp RECT's, studs. silicon, to 1100 no test Si 
4 -2N255 POWER TRANSISTOR EQUALS. SI 
to PNP S TRANSISTORS. "N104.no test 
2N3088 "N Channel FET'S Very High Input Z 

1 ,] 5 2N107 T 

SWITCHING 

CHIN RS, I> i:I., ,, ,, pop, nudi,, pal. 
_i 3- 2N1613T 3WN NPN SIL. 1 -'I Inc, by Rheem" 

1 3 -45AMP POWER RECTIFIERS, stud. .']icon ....l 
lJ 10 PNP SWITCHING TRANSISTORS. "" lest .TO.; 

1 

. 4 2N43 OUTPUT TRANSISTORS, i y Ia.:, pnn, TO:. si 
i 1- IGNITION SWITCHING 1RANSISTORSJO,AMP SI 

I 25 GERMANIUM A SILICON DIODES, no to -t . . SI 
Li 25 TOP HAT RECTIFIERS, >Lc n, 7 : onla, no t,.t SI 
(, 2 -1000 MC- TRANSISTOR 2N918 NPN SILICON 51 

4 2N333 NPN SILICON :u,.l.t,ir., Tra nsuron S1 

4 BIDIRECTIONAL TRANSISTORS, 2N1611 $1 

10 NPN SWITCHING TRANSISTORS, 2N3:lvno to -t Si 
15 PNP TRANSISTORS, ('117 '.1, 2N33, 107. no!Vaal 
15 NPN TRANSISTORS, 'N::.., 170, .110, no test . $1 
30 TRANSISTORS, H., If, audio nsc- ifs, 'l'(1a no test si 
10 FAMOUS CK722 TRANSISTORS. Urtp no tea Si 

\ I 1-Amp TOP HAT AND EPDXIES 

PIV Sole Ply Sole PIV Sale 

50 5t 600 ' 19t, 1400 H 69s 
log 7f BOO 251 1600 l' 891 

94 1000 , 45S 1800: ' 99c 
400 L. lie 1200 [J 59g 1.50 

200 

MW1R1I'DP'OS PULAR $1 PARTS PAKS 
'30 "YELLOW" MYLAR CONDENSERS, asstd val $1 

60 CERAMIC CONDENSERS, discs, spa's, to ,03 S1 

60 TUBULAR CONDENSERS, to .5ml, to 1Kv, asst $1 
40 DISC CONDENSERS, 27mm1 to .05m1 to 1 KV $1 
60 TUBE SOCKETS, receptacles, plugs. audio, etc. $1 
30 POWER RESISTORS, 5 to 50W. to 24 Kohms . 

Si 
65 HALF WATTERS, asst inel: A.H., 5 r too! . 1 

60 HI -O RESISTORS. i J. I. 25V , 1 ': A 5 "r values 
Si 10 VOLUME CONTROLS, to 1 meg, switch too! 

10 ELELTROLYTICS, to 500mf. ....1st FP L tubular. jl 50 RADIO A TV KNOBS. asstd. colors A styles 
. $i 

4 TRANSISTOR TRANSFORMERS, asst worth $25 $1 
40 PRECISION RESISTORS, ' a. 1. 2W: 1': value, $1 
40 CORNING "LOW NOISE" re istrs, asst. . S1 
10 PHONO PLUG 8 JACK SETS, toner -, amps . $1 
S0 TERMINAL STRIPS, 1 u, solder lug type, .:SI 

'GLASS 

RECTIFIERS 

AMP' *Handles 
PIV Sale 

50 71 
100 , 9t ova- 200 I 

1 l/ 
ó t sd 400 131 
ithóai 600 191 

dowln r 1000 45{ 

2 Amps 
ONE ¡IMP A controlled 

lonely rectifier 
SILICON PRV m i 

u... 
ñreakin 

me-40. GUARANTEE . MONEY BACK 

1 O- FOR OUR "'FALL" ' BARGAIN CATALOG ON: 
Semiconductors Poly Pelts Pert, 

irder. Includ'R pnt[a Re -RVg, wt. LY 
TERMS: send check, money 
Ier pnk I Ih. ated, net 70 days. CODs Y9 ;o 
P.O. BOX 942R A K S SO. LYNNFIELD, MA55.01940 

"PAK -KING" of the World 

Circle 147 on re'ader's service card 
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Meet The Dividers! 
ICD SERIES INTEGRATED CIRCUIT DIVIDERS 

They are new from International. Use them for crystal controlled time 
bases, scope calibrators, and clock sources. 

International ICD units are totally integrated circuit frequency dividers. 
They are smaller than a pack of cigarettes (1" x 21/4" x 23/8'). All have 

two separate outputs. They are packaged in nine types providing divide 
ratios 2 thru 10. No tuning or adjustment is required. The output pulse has 

the same stability as the driving pulse. Voltage required, 3.6 vdc =II 10 %. 

FREQUENCY RANGE 

ICD -10 to 10 MHz 
ICD -2 thru ICD -9 to 

2 MHz 
ICD Buffer (for feeding 

more than one circuit) $ 9.95 ea. 

$19.95 ea. 

$19.95 ea. 

WRITE FOR COMP_ETE CATALOG. 

loo 

CRYSTAL MFG. CO., INC. 
10 NO LEE OKLA. CITY. OKLA. 73102 

Circle 148 on reader's service card 
RADIO-ELECTRONICS 
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/ 
1 I 1 1 \ ( 

Be on thetfool oút for the Wide 

anger. lie represents CDE's 

idrarYgè electrolytic pro- 
ram in the. TV servicep1an's 

prever er:ding fight fpr casier, 

'aster, more profitable service 

calls. 

REwARall 
THE I 

It doesn't pay you to go looking for the 
Exact Kid -any Exact Kid. 
The Wide Ranger's 200 -plus replace- 
ment electrolytics do the job of the Exact 
Kid's thousands. So your distributor al- 
ways has the wide range electrolytic 
you need, in stock. 
That's why everybody calls the CDE 

WIDE RANGER a Good Guy. 

C DfÉ 

© CorncllDubller 1967 

CORNEII- 
DUBIIIER 
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SEAQUAR M 
MIAMI 

- 
' 6:- ) . ? .4 ! 

Service your Color TV customers with confidenc se 

with RCA HI-LITE picture tubes! 

CLstomer satisfaction _ard consequently your service reputation ... 
can very often depend on the qual ty of the replacement parts you use. 
When it comes to replacement pictur?. Libes, you can depend on an RCA 
HI LITE for picture brightiess aria c.7.410- fidelity at its finest. Install them 
end you literally "up-date.' your 2t_sTarr er's set with the same quality... 
the same tubes ... that gc irto tocav's original equipment sets. 
En oy the confidence of offering tha - nest. Rely on RCA picture 
tJbes to protect your sery ce reputation. They are designed to 
prctect the biggest reputation in tie Color TV industry 

RCA Electronic Components E nd DEvices, Harrison, N J 

The Most Trusted Name in Electronics 
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