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extra $$83 with exciting “D0- IT-YOURSELF’' home pr

Mail Claim Check Coupon below to get your share of Practical Handyman's

ANNOUNCING-

Practical Handyman's Gigantic

*99,500 GIVEAWAY

for budget-wise men and women who want to save

$99,500 Giveaway! Yes, if you want to cut costly home repair bills, increase the beauty and
value of your home—~YOU HAVE HIT THE JACKPOT! During the next few months
35,000 copies of Yolume One of the PRACTICAL HANDYMAN'S ENCYCLOPEDIA (a whopping
$99,500 value) will be given away to readers of this publication and other home handymen
and their wives ABSOLUTELY FREE!

AL the CLAIM CHECK COUPON
for your share of GIGANTIC $99,500
GIVEAWAY! Yes, take FREE every-

thing you want to know about cvery money-
saving home handyman project!

SEND FOR YOUR FREE VOLUME

with more than 200 piant 7%~ x 10% "
pages. filled to overflowing with more than
400 “how 10" pictures and projects!

SEND FOR YOUR FRFEE VOLUME
packed with interesting “do-it-yourself™
projects such as Built-In-Closets and Drawers
~Auto Tune-Ups—Air Conditioning of Home
and Car—TV Adjustments—Mc . Repairing-
Altic Ventilation — Aluminum Projects — Gar-
den Accessories—and many, many more.
SEND FOR YOUR FREE VOLUME
find such “‘money-in-your-pocket ™ projects
as: Appliance Repairs—TV_ Antennas—Emer
gency Car Repairs —Spray Painting — Burglar
Alarms—Additional Bedrooms—Boosting Gas
Mileage—and many, many more!

SEND FOR YOUR FREE VOLUME
discover the pleasure and sense of accom-
plishment in such projects as: Home Venti-
lation — House Framing — Window Framing
Skylights — Barbecues — Weatherproofing -
and many, many more!

THOUSANDS OF DOLLARS WORTH
OF EXPERT ADVICE

There is no obligation! We give you this vaiu-
able FREE VOLUME so that you may see—
at our expensc—just how valuable the PRAC-
TICAL HANDYMAN'S ENCYCLOPEDIA
can be for you and every member of your
family! 22 Superb Volumes! 4.056 fact-filled
pages, Over 7.250 Show-How Piciures! Over
1.000.000 Instructive Words! Hundreds of Ex.
pert Contributors — Thousands of Pleasure-
Giving ldeas and Projects! Alphabetically Ar-
ranged! Complete Cross-Reference Index!

NOW YOU CAN SAVE $$$§ BY

DOING IT YOURSELF!
Think of it! You can SAVE $325 on a cedar
closet —SAVE over $1,000 by building your
own garage—SAVE up 10 $i00 by covering
sour backyard patio yourself —SAVE $50 by
installing acoustical tile on playroom ceiling -
SAVE $60 by paneling a room yourself —
SAVE up 10 $2.000 by constructing your own
vacation cabin!

18 ENCYCLOPEDIAS IN ONE
HANDYMAN'S LIBRARY
Here's an Encyclopedia that thoroughly cov-
ers just about EVERY kind of Home Repair

Bulld this outdoor grillf Enjoy
1,001 other money-saving
projects!

and Improvement. inciuding Carpentry,
Plumbing. Elcctrical Wiring. Appliance Re-
pair. Masonry and Cement Work. Painting,
Flooring. Upholstery. Roaofing. AND IT IS .

ALSO AN ENCYCLOPEDIA OF GAR.
DENING with hundreds of pages on llome
Landscaping. Making a Perfect Lawn, Flower
Raising, Roses. Cold Frames, Garden Furni-
ture. Arbors. Walks!

ALSO AN ENCYCLOPEDIA OF FUR-

E MAKING. including hundreds of
s. Closets, Sofas. Beds, Desks,
Tables—for Living Room. Bedroom, Nursery,
Playroom, Den, Library. Patio—for every
room in your house or apariment!

-ALSO A HI-FI. STEREO. AND TV
ENCYCLOPEDIA. including Assembling
Systems, Equipment Improvement, Tape Re-
corders. Picture-Tube Installations, Trouble-
Shooting and Repairs!

. ALSO A TOYS-AND-GIFTS ENCY-
CLOPEDIA. with complee illustrated in-
structions for Swings, Happy Clown Slide,
Circus Wagon, Teen-Asge Hi-Fi, ofc

ALSO A CAR OWNERS ENCYCLO-
PEDIA, covering Engines. Brakes. Fueel. Igni
tion and Cooling Systems. Trouble-Shooting
Emergency Repairs. Building a Midget Auto,
a Hot-Rod. a Go-Cant!

:..ALSO A WORKSHOP ENCYCLO-
PEDIA. covering all types of Power Tools,
Hand Tools. Work Benches. Butlding and
Equipping Workshops! PLUS.. 12 others!

FOOLPROOF STEP-BY.-STEP
DIRECTIONS THAT CAN'T FAIL:

Here is a partial list of the foremost experts
who crcated the “Can't-go-wrong™ projects:
Bernard Gladstone. Home fmprovement Edi-
tor. New York Times; Waller Fischman
“how-to™ writer, New York News and Popu-
lar Science: Robert Hertzberg. famed elec-
tronics eapert: Art Margolis. who conducts

Repair Department of Popular Science;
Fred Russell, dean of car experis—and hun-
dreds of others!

CLAIM YOUR SHARE OF $99,500
GIVEAWAY_GIANT VOLUME ONE
FREE-YOU RISK NOTINNG!

Mail the CLAIM CHECK COUPON below
today! Volume One of the PRACTICAL
HANDYMAN'S ENCYCLOPEDIA will be
sent absolutely FREE! You do not have to
subscribe to anything in order to get this book.

But you may if you wish, go on to accumu-
late further volumes of this Encyclopedia

Each bie. new volume will come to you
ENTIRELY ON APPROVAL for 7 days’
FREE EXAMINATION.

Volumes 2. 3 and 4 will come to you about
one a month. After that, remaining volumes

will come in two shipments...all ON AP-
PROVAL. Within 7 days' FREE EXAMJ.
NATION you may decide whether to keep
the shipment or not- -you may decide to re-
turn it and owe nothing. or you may remit the
low price of just $349 per volume plus a few
cents for shipping — for only one book ecach
month. You may buy as few volumes as you
wish. even none at all if you so choose, and
no volumes will be sent after your cancelta-
tion is received.

How to plan a home work:

shop, buy, care for, and use
s Hand and Power Tools.

pe

1

M CHECK
LOW T0

--------------
] CLAIM CHECK 986)
1 $99,500 Giveaway
¥ Handyman's Encyclopedia
Science & Mechanics Co.
229 Park Avenue South
New York, N.Y. 10003
I YES! Here is my Claim
1 I- lCheck coupon. Please rush
1 L_Ime my share of your big
1 $99,500.00 GIVEAWAY — my
I big, exciting, colorful Volume
10ne of THE PRACTICAL
I HANDYMAN'S ENCYCLOPE.
D DIA to be mine forever EN.
I TIRELY FREE, without charge
I of any kind, and additional vol.
lumes on your FREE-TRIAL
shipment plan (as outlined
above) at the low price of
i $3.49 each plus shipping.
If 1 am not delighted | may
g return my shipment within 7
3 days and owe nothing for it. |
| may STOP AT ANY TIME, and
1 you will send me no more vol-
I umes after receiving my order
1 to STOP.

1 Name 1

1 I
Address

I ]

I City { |

lS t Zip Cod 1

g State P e i



10 Reasons why

RCA Home Training is

your best

investment
for arewarding

career

in electronics:

LEADER IN ELECTRONICS
TRAINING

RCA stands for dependability, integrity,
and pioneering scientific advances. For
over half a century, RCA Institutes
Inc. has been a leader in technical
training.
RCA AUTOTEXT TEACHES
ELECTRONICS FASTER, EASIER

Beginner or refresher — AUTOTEXT,
RCA Institutes’ own Home Training
method helps you learn electronics
faster, easier, almost automatically.

WELL PAID JOBS ARE OPEN TO
MEN SKILLED IN ELECTRONICS

There are challenging new fields that
need electronics technicians...new ca-
recrs in computers, automation, tele-
vision, space electronics where the
work is interesting and earnings can
be greater.

WIDE CHOICE OF CAREER
PROGRAMS

Select from a wide choice of carcer
programs, each of which starts with
the amazing “AUTOTEXT method of
programmed instruction. Check over
the attached card.

Transistor experiments
on programmed breadboard —
using oscilloscope.

SPECIALIZED ADVANCED
TRAINING

For those working in electronics or
with previous training, RCA Institutes
offers advanced courses. No wasted
time on material you already know.

PERSONAL SUPERVISION
THROUGHOUT

All during your program of home
study, your training is supervised by
RCA Institutes experts who become
personally involved in your efforts and
help you over any ‘‘rough spots” that
may develop.

HANDS-ON TRAINING

To give practical application to
your studies, a variety of Kits are in-
cluded in your program. You get over
250 projects and experiments and as
many as 22 Kits in some programs.
When completed, they’re yours to keep
and use on the job.

FCC LICENSE TRAINING—
MONEY BACK AGREEMENT
Take RCA’s Communications Career
Program —or enter with advanced
standing and prepare immediately for
your Ist, 2nd, or 3rd class FCC Radio-

telephone License exams. RCA Insti-
tutes’ money-back agreement assures
you of your money back if you fail to
pass the FCC exams taken within 6
months after completing the course.

CONVENIENT PAYMENT PLANS

You get a selection of low-cost
tuition plans, And, we are an eligible
institution under the Federally Insured
Student Loan Program.

1 RCA INSTITUTES
1S FULLY ACCREDITED

RCA Institutes is an accredited mem-
ber of the National Home Study Coun-
cil. Licensed by N.Y. State—courses of
study and instructional facilities are
approved by the State Education
Department.

Canadians: These same RCA courses
are available to you in Canada. No
postage. No customs. No delay. Yout
inquiry will be referred to our school
in Canada.

All courses and programs approved
for veterans under new G.l. Bill.

CLASSROOM TRAINING ALSO AVAIL-
ABLE. FREE CATALOG ON REQUEST.

If Reply Card Is Detached—Send This Coupon Today

ACCREDITED MEMBER National Home Study Councit i‘_“__"——_——_—'"—"'i
Construction of Oscilloscope. Construction of Multimeter. I RCA INSTITUTES- INC. l
| Home Study Dept.231-109-0
| 320 West 31st Street
] New York, N.Y, 10001 |
| i
| Name !
| |
| Address |
| |
! City 1
1 L}
] ]
| state Zip =

1 [ Check here if interested in Classroom Trainingl

| P, [ S |
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pdate your Radio/ TV skills

with these aids

Completely up-to-date, written by experts and
easy to follow . . . they are “‘best sellers” to
radio/TV technicians and amateurs alike.

(e R
COLOR-TV FIELD-SERVICE
GUIDES

o
k L.y

tnvaiuable for

sarvicing Color-TV

In the customer's

home. Each volume
contains 80 dia-
grams covering over
3,000 chassis . . .
sensibly organized with
detalled chassis layout charts on one page
and ifii | p d on op-
posite page. Indexed for instant reference.

Vol. 2 No. 20807—$4.35
Vol. 3 No. 20847—84.95

rTRANSlSTOFR AUDIO
AMPLIFIERS
By Jack Darr

Gives you & good, work-
ing knowledge of tran-
sistor clreuits found in
audio equipment of all
sizes. Shows how the
circuits work normally,
what changes take place

when trouble occurs, and how fo

service the solid-state equipment. An invalu-

cuits. No, 20838—$5.50

WG-S-‘i SERVICING

TRANSISTOR COLOR TV

By Forest H. Belt
and Associates

Details the simple 1-2-3-4

servicing method and steps that get
transistor Color-TV sets fixed easily and right
every time. No, 20777—$4.95

Vol. t No. 20796—$4.95

Lable guide for all who service transistor cir-

-

Z

7
1-2-3-4 SERVICING AUTO- \('S:CT)%DCYE(;UIDE S W[UNDERSTANDING
MOBILE STEREO sy o B OSCILLATORS
By Forest H. Belt Kz EXAMINATIONS ..M‘y(;,,,* By Irving
& Associates & By J. A. Wilson, L e, M. Gottlieb
ma | Sol
i ass, e,
: vy
A comprehensive re- H “-—:¥’r

Explains the simple
1-2-3-4 senvjcing meth-
od, shows how easy it
is to apply the method to

automobile stereo, Im multiplex, and tape car-
tridge systems. Clear, easy-lo-read illustrations,
charts and schematics to make servicing easy.

view of the material 2
covered by the CET S J
{Certitied Eleclronics Tech-

nician) examination, It's almost
a "must” for gaining a CET desig-
nation, for passing a state or local licensing
exam, or as a "brush-up” in applying for a
position in the electronics field, Includes ques~
tion-and-answer sections and a 50-question

test in each chapter. No, 20834--$5.95

kNo. 20737—83.95

What you want to
know about osclita-
tors . .. how they work, their many personali-
ties and variations, strong and weak points,
how they are used in practicai applications,
how to service them, A most useful text for
engineers and technicians. No. 20837—$4.50

An intriguing, easy-to-

tollow book for hobbyists as well
as those experienced in elec-
tronics, Covers sixteen groups of
projects, including audio, photog-
raphy, automotive, remote con-
trols, lamp and motor control cir-
cults, etc., many of which can be
built inexpensively. No. 20818—
3.

'

Best overail guide to the selection
and installation of the, proper an-
tenna for your Citizens band radio.
An Ideal ‘guide for beginners, it
also answers questions about how
to improve performance -and range
of already operating equipment
and to repair and maintain CB an-
tennas. No. 20749—$2.95

(99 Y 101 ues- Y cimizens 'Y seconp-cLass B

TIONS AND BAND RADIO " = | RADIOTELE-
PROJECTS ANSWERS HANDBOOK, i PP(':%?:‘%E g
By Hervert ABOUT CB ath Editon | e HAaDEoOK, I
Friedman ANTENNAS By David / B 4th Edition |

g E. Hicks 9
By Jim Ashe i By Edward
M. Nofl

Now" that two-way radio is avail-
able to any citizen, this revised
edition answers the many problems
and questions of all who use, or
plan to use, CB equipment. Covers
how to obtain a CB license, oper-
ating procedures, equipment, ac-
cessorles, circuit analysis, servic-
ing data, trouble-shooting hints,
etc. No. 20839—%4.95

Information needed to pass the 2nd
class FCC radiclelephone exam.
Questions and answers are based
on the FCC exam for Elements |,
I and LIt. Also covers communica-
tions theory and practices, solid-
state Iwo-way equipment, FCC
Rules and Raegulations, operating

practices and procedures, refer-
ence date, etc. No. 20824—$6.50

l"-_'--_"'—_---————--__—--__---—_-——'1

You'll find everything
you want to know about
Radio or TV
in the modern Sams
Technical Library.
Send for our free catalog.

Q Howard W. Sams & Co., Inc.

R WS S NS N M SN IR R R S

4300 W, 62nd St., Indianapolis, Ind. 46268 The com can st gt Gme can Pme Gmm AR E e WS gmm PES Dt e 0 D G ems Gmm A GmD S
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HOWARD W, SAMS & CO., INC. i
Order from your Electronics Parts Distributor, [ 20796 [0 20834 i
or mail to Howard W. Sams & Co., Inc., Dept. EHO91 ]
4300 West 62nd Street, Indianapolis, indiana 46268. (] 20807 (] 20837 1
Send books checked at right. $. enclosed. []
Please include sales tax where applicable. []20847 (7} 20818 i
(] Send FREE 1971 Sams Book Catalog. 1
(] 20838 (] 20749 '
N

e {Piease Piind C120777 (120839 :

Add
e C20737 (20824 |
City, State Zip 1
— o g ot s v et ]
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Express Youm‘elf

in creative electronics

-ICO’i

(. gsa

Top Engineering
at Lowest Cost since 1945,

25th Anniversary
Catalog.

KITS & WIRED

Build all-professional Eico Kits and save 50%. The

more you know about electronics, the more you appre-

ciate Eico. Over 2500 local Eico dealers offer you ail

the top brands, personal technical counsel, fast off-

the-shelf service.

* SOUND N' COLOR® high fidelity color organs, trans-
lators, strobes.

o TEST EQUIPMENT: new solid state instruments guar-
anteed 5 years.

o CORTINA® solid state stereo receivers, amplifiers,
tuners.

o EICOCRAFT® solid state jiffy project electronic kits.

Write- for FREE catalog fa: EICO Electronic Instrument
Co., Inc., 283 Malta Street, Brooklyn, N.Y. 11207.

NEW
Short-Wave Listening
VERTICAL

ANTENNA
Model SWV-7 |

For 11,13,16,19,25,31 and 49 meter bands. |
Cramped quarters keeping you from in- i
stalling an SWL antenna? Your problem is
solved! Mode! SWV-7 mounts easily on the
roof or on the ground and stands just 13
ft., 3-5/8 in. tall.

Extensive field testing confirms that this
antenna measures up to Mosley’s high ‘
standards of performance. Construction is ‘
of the finest material to bring you years ‘
of trouble free listening pleasure. Complete (
with installationinstructions.

Get the facts from your Mosley dealer, or
write factory direct, for detailed brochure.

Moloy .o

4610 N, LINDBERGH BLVD., BRIDGETON, MO. 63044
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Turn Off the Old Turntable

I have a 1942 RCA-Victor radio-phonograph

which has a 78-RPM turntable. Should I use o

the existing turntable or buy a cheap 3-speed & -

one? My main purpose is to play old 78-RPM F’

records. When [ hear 78-RPM records played

over the air, why do they sound much better? ' -
—J.F.G., Washington, D. C.

e
Your old record changer must be old and tired h

by now. Parts undoubtedly have become de- an0t er great
formed because of aging and others have be- 'd

come worn. Get a new changer, but get a con- neW I ea

vertible LP/78 cartridge. When you hear 78’s

played on the air, bear in mind that the radio -
station might be using a turntable, pickup and
filters that may have cost hundreds if not thou-

sands of dollars.

Ask for Help
In one of your construction articles you call for

a 2N416 and a 2N374 transistor. 1 have looked T Y
in two catalogs for these, and could not find fOf xcellte 99 t°°|s
either one. If you are going to put construction | =™ @ @ O O O O © @

articles in your book, how about suggesting | These two unique plastic (UL) handles extend

WANDLE

e e

RATCHEY

4

parts that are easy to come by? | the usefulness of all Xcelite Series 99" tools,
" —D.G.R., Sidney, Ohio | make welcome additions to any 99" set.
There are jillions of transistor types, many of Both regular (99-1R) and Tee (99-4R) types

them similar. Big-time parts distributors have
equivalent transistor directories. Go to your
parts distributor or write to a mail-order house
and order the transistors you need or their
“equivalents.” If a mail-order catalog were to
list all transistor types, the listing would take
up all of the catalog space. The answer is “ask.”

accept more than 60 individually available nut-
driver, screwdriver, and special purpose snap-in
blades to speed and simplify assembly and ser-
vice work.

Fully enclosed ratchet mechanism is built to
highest socket wrench quality standards. Recessed
reversing shift operates at the flick of a thumh.
Transformer Polarity | Patented spring chuck holds blades firmly.

On a 6-volt filament transformer, how can I nationwide availability through lacal distributars
tell which are the positive and negative termi- REQUEST BULLETIN N670 Made in U.S.A.
nals. Also, | would like to make an antenna for
the VHF band (150-176MHZ). How long
should the radials be?

—E.G.S., Milwaukee, Wis.
Since the 6-volt output is AC, both terminals
are alternately positive and negative. So don’t
worry about polarity. The radials and radiator

|
|
|
|
-4

XCELITE, INC. » 122 BANK ST., 6RCHARD PARK, N.Y. 14127
Send Bulletin N670 on Series ‘*99’* Reversible Ratchet

of a 150-MHz band ground plane antenna are Handles.
roughly 18 inches long and not critical for .
receiving.
address
TV-Channel Separation ]
ity __ state & zone

[ e i e G e e e oy

[ have « problem with my television tuner. The

FaLL- WINTER, 1971 7



F------------------------------q

Build this magnificent
SchoberTheatre Organ
o for only

QW LEAsA R T
>

*sz —-[zg

*Includes

finished walnut
console. Amplifer,
speaker system,
obtional accessories
extra, Only

$1256 If you

build your own
console,

You couldn’t touch an organ like this in a store for
less than $3500 —and there hasn’t been a musical
instrument with this vast variety of genuine Theatre
Organ voices since the days of the silent movies! [f
you've dreamed of the grandeur of authentic big-or-
gan sound in your own home, you won't find a more
satisfying instrument anywiere —kit or no kit.

You can learn to play it. And yeu can build it, from
Schober Kits, world famous for ease of assembly
without the slightest knowledge of electronics or
music, for design and parts quality from the ground
up, and-—above all—for the highest praise from
musicians everywhere,

Send right now for your copy of the full-color
Schober catalog, containing specifications of the five
Schober Organ models, beginning at $499.50, No
charge, no obligation — but lots of food for a healthy
musical appetite!

[
Theg%ﬂé%Organ Corp., Dept. EO-1 .
43 West 61st Street, New York, N.Y. 10023 :
[J Please send me Schober Organ Catalog and 2
free 7-inch “sample” record, :

[J Enclosed please find $1.00 for 12-inch L.P. M
record of Schober Organ music. ]
NAME :
ADDRESS :
CITY. STATE ZIp :
]

MAIL EARLY

IN THE DAY /

BELONG s\@
IN ALL ADDRESSES

gy #
YOUR POSTMASTER

ASK HANK, HE KNOWS sk ks sk s sk ko ok

channels run together. Channels 2 and 4 are not
bad. Channel 5 is vacant. There are wavy lines
when I first turn the set on. Channel 5 clears
when the set warms up. Channel 6 is not bad,
and the channel 7 picture comes in faintly on
channel 8. Channel 9 comes in on 10, channel
11 on 12. Sometimes we get channel 12 (WICU
in Erie, Pa.). It is wiped out by channel 11 and
its sound comes in on channel 13 which wipes
out channel 13 (CKO, Kitchener, Ont.) which
we get. When the fine tuning knob is turned
properly, it is fuzzy from 7 to 13. We want to
use all of these vacant channels which are: 3,
3,8, and 12. We want to have CATV which
would feed us 12 channels. My tuner was fac-
tory rebuilt and is still not good.

—J.C., Grimsby, Ont.
It’s not your tuner’s fault. You are experiencing
normal conditions. While they could be, con-
ventional TV tuners are not designed to be se-
lective. In any metropolitan area, adjacent TV
channels are not assigned to stations. Even
Channels 4 and 5 are not adjacent; they are
separated by the 72-76 MHz communications
band. When you get CATV, all signals will be
strong. You will be able to separate all 12 chan-
nels because of the selectivity of the IF ampli-
fier of your receiver, not its tuner.

Receiver Hum

I bought a shortwave receiver and I am quite
happy with it except for a hum that drives me
crazy. If's not always there. Sometimes it
doesn’t come on and then sometimes it does. If
I turn my radio off and then back on again, it
might go away, but then comes back on again
in a litle while. Sometimes when the lum is

e
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there and [ turn my receiver up high, it goes
away and when a loud noise (static) comes in,
it goes away. As you can see the problem isn’t
easy to explain. My buddy had the receiver at
his house and got no hum. Is the problem in
the receiver or the location? There are no high-
tension wires near me.

—T.A4., Bedford, Ohio
It sounds like a fault in your receiver, perhaps a
tube with an intermittent short or inter-
electrode leakage. Have your tubes tested on a
tester that checks for inner-electrode leakage
and grid emission. A drug-store or cheap
cathode-emission type tube tester might not de-
tect a subtle tube fault. Or, try a new set of
tubes.

Better FM Reception
[ have known for years that by wrapping a piece
of wire around an AM transistor radio several
times and connecting one end to ground and the
other to an outside antenna would increase re-
ception considerably and I find it works very
well for me. My problem is that my radio is an
AM/FM/SW set and there are a couple of very
faint stations on FM that I would like very
much to hear. Is there any kind of similar an-
tenna hook-up that I could make for FM to
bring in these stations? My radio has ten
transistors, with a whip antenna for FM.
—R.B., Falconer, N. Y.

FM
ANTENNA o e
CABLE
TWIN
LEAD INNER
CONDUCTOR
PLUG
TELESCOPING
o EX ANTENNA
300/ 75-0OHM -
MATCHING
TRANSFORMER RECEIVER
SHIELD
TO RADIO
CHASSIS

Clip a piece of wire, about 6 feet long, to the
FM antenna (retracted) and stretch it out hori-
zontally. For far better results, use an external
FM antenna, connected through a balun as
shown in the diagram.

Long Green for Shortwave
[ am now a freshman in high school, interested
in the broadcasting business after I am out of
high school and college. Planning on this occu-
pation, I need an idea of just what is involved in
owning and operating of station. Also, what
technical knowledge and other requirements
does the FCC ask you to meet? If I ever do go
into the broadcast business, I would like to run
a small, commercial shortwave station. Wonder
(turn page)
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what the FCC would think about that?

—F.G., Kokomo, Ind.
It takes money, lots and lots of it. You had bet-
ter think in terms of BCB or FM. Or shortwave,
who would be the sponsors who would pay you
your income? If you want to be the operator,
you should have a First Class Radiotelephone
Operator license.

Tuning a Single-Channel CB Transceiver
I have an old Gonset G-11 CB transceiver
single-channel transmit and receive. I would
like the receiver to be tunable. What circuit
would you suggest?

—W.L.H., Rockwood, Mich.
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Instead of making it tunable, why don’t you add
a channel-selector switch, crystal sockets and
receive crystals? They can be connected to the
existing receiver crystal, as shown in the dia-
gram. When ordering crystals specify the make
and model number. Since the receiver is not
very selective, the capacitance and inductance
of the added components should not affect fre-
quency significantly.

Body Capacitance
Every time | go near the variable condenser of
my shortwave transistor radio I somehow
change frequency. What can I do to correct this
problem? Any suggestions?

—JI.D., Cranford, N J.
That’s normal. Your body capacitance affects
the oscillator tuning. If you have to trim the set,
use a tuning wand made of plastic.

Improving Cheap Stereo
I am dismayed at the “tinny” sound put out by
inexpeunsive stereo equipment. [t seems that a
true, deep, powerful bass cannot be had without
shelling out mounds of money. Is there some
sort of circuitry that I can build into my present
equipment to strengthen the bass? My present
(turn page)
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utility value. ..

step construction
procedures...and

Here ara just 3 of the many great Craft
Prints Plans included in the catalog.

255. MIWIMAX, For minimum cost and maxi-
mum performance you can't beat “Minimax.”
Actually it was built in one day at a cost of
tess tham $30.00. It will carry two persons, take
outboard motors ranging from 3 hp to 15 hp,
and has a watertight air compartment that will
support 900 lbs. even with the cockpit com-
Fletely filled with water. As to performance, it
will plare a 165 Ib. man up to 15 mph with a
3 hp moator. With motors of 10 hp.or more,
**Minimzx’ just about rides on. the engine’s
cavitaticn plate. Length, 8’; beam, 48"; weight,
€8 Ibs. Tull size patterns No. 347 are available
for "Mirimax.”” $12.00

v CRAFT

The new 1971 Craft Print Catalog
has over 100 great easy-to-build
plans...Sailboats...
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Biplane...and many home

. projects you can order. With the
71 Craft Print Catalog you can
get top mailage from your

= outstanding design. ..
and ease of construction.

Each Craft Print is fully
illustrated . . . step-by-

complete material list.

N CATALOG

106. PETREL. As a sailboat, ‘Petrel” fulfills
the greatest possible variety of uses in one
model. It can be built as an open cockpit racing
craft, or as a cabin cruiser with accommoda-
tions for overnight trips and sheiter on fishing
excursions. Cockpit seats four. Either model is
constructed from the same basic design, and
possesses unusual seaworthiness, stability,
trim attractive lines, speed, and ability to han-
dle well. Construction is easy and inexpensive,
utilizing marine or exterior grade plywood. An
outboard of up to 6 hp can be used for auxiliary
power. Due to the simplified construction, ordi-
nary carpenter’s tools and only average skill
are required.to build this boat. Length, 16"
beam, 6'; depth, 23” amidships; draft with
fixed keel, 24”; draft with centerboard down,
30”; weight 650 Ibs.

AMAZING OFFER
All Craft Prints are unconditionally guaranteed;
if you are not completely satisfied you may re-
turn them and your money will be promptly
refunded.
To order Craft Print or Catalog use the handy
order form below.

B vovoony [N

SCIENCE & MECHANICS/ Dept. CP-93
CRAFT PRINT DIV,

229 Park Avenue South, New York, N.Y. 10017
Please send me___copy(s) of the 1971 Craft
Print Catalog for only $1.00 ea. . . . COM-
PLETELY REFUNDED WITH FIRST ORDER.
Please send me the following Craft Print Plan(s).
Craft Print(s) #2565 _ @ $3.00 each
Craft Print(s) #3344 @ $15.00 each
Craft Print(s) #1106 @ $3.00 each
Enclosed is $
A FREE Catalog is included with each Craft
Print Order. Sorry No C.0.D. orders accepted.
First class mail .50¢ extra
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set came equipped with a “bass-treble” knob
that is highly efficient in changing the sound
from dull to shrill, but leaves me totally un-
moved otherwise.

—M.P.M., Imperial Beach, Calif.
Without a schematic we can’t tell you how to
modify the circuitry. However, as a general
rule, replace the speakers with new ones of the
same size but having a heavier magnet. Also
replace the one-buck output transformers with
better ones.

It Won't Work!
How many ohms should a potentiometer have
for controlling the speed of a 78-RPM phono-
graph motor as shown in the schematic dia-
gram? 1 would like to play 16, 33, and 45 RPM
records.

T.F., Swoyersville, Pa.

AC
LINE POT. TO PHONO
MOTOR

Forget it. The speed of the AC motor in your
phonograph is not proportional to the input
voltage. Usually, the motor is designed to oper-
ate at constant speed when fed from a 60-Hz
power line. The speed is changed by varying the
frequency. This is impractical in your case. Just
buy a 4-speed turntable which uses mechanical
means to change speed. The motor speed re-
mains constant and the speed is reduced me-
chanically.

S0S on the QT
If I happen to hear a distress signal on my
shortwave set what should 1 do?

J.C.0., Independence, Mo.
If its from other than a ship in distress or an
amateur or broadcast station, keep your mouth
shut. All other radio transmissions are secret
and cannot be revealed! ]
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MASTER

Our meter stops strobe photography's F-stop fumble
by Charles Green, W6FFQ

Electronic flash units, or strobes, as they
are called, are blinking their way into the
equipment carry-alls of amateur and pro
shutterbug, alike. And, for pretty good
reason, too. Low in cost, these compact
strobes bring the advantages of professional
electronic flash gear to John Q. Hypo. Hav-
ing made obsclete the conventional you-
have-to-slobber-the-end-first flash bulb, an
electronic flash’s light quality is so close to
daylight that it’s the perfect Jill for all the
Jacks whose cameras are always loaded with
daylight rated color film.

But, you can’t go strobing yourself into a
silver halide eternity, though. Problem with
modern elecg ronic flash doojobbies is that
you still need'to revert back to old fashioned
methods to determine your camera F-stop
lens setting. Many a pro develops calloused

FaLL-WINTER, 1971

shoulders hefting his assortment of tape
measures, guide estimates, and a whole host
of literature give-aways needed each time he
goes on a shooting spree with his electronic
flash. Worse yet, pity our poor photog
busily poring over his not so easily under-
stood tables and guides, all the while miss-
ing -that one-in-a-lifetime shot he so ardu-
ously prepared himself for!

Slaying The F-Stop Dragon. Saint George
made short shrift of the mythical Dragon
the same way our Flash Master takes the
fumble out of F-stop calculation. Our elec-
tronic meter will give you F-stop readings
faster than any published table can. All
without the problem of measuring the dis-
tance between film plane and subject.
And Flash Master “remembers” the F-stop
needed in the particular scene you want to

13
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Flash Master

capture, too! Just trigger the electronic
flash before you take your picture with
Flash Master at the subject. Our FM will
indicate the required F-stop you have to set
your camera’s lens opening to. Exposure
bracketing is now a thing of your past!

Take a peek at Flash Master’s schematic;
youw’ll see our electronic flash meter uses a
silicon photo cell and an IGFET (Insulated
Gate Field Effect Transistor) in a novel and
easily-duplicated circuit. Flash Master’s
ASA ranges are switch selected for perfor-
mance repeatability. And. the DC power
requirements are supplied by a C-size flash-
light battery.

Our FM is housed in a compact alumi-
num cabinet with the silicon photo cell
in a probe housing. One of Flash Master’s
advantages over conventional photo light
reading devices is that it doesn't respond
to incident light. Not only can it be left on
for long periods without constant re-zeroing
before actual use. but our Flash Master
ouly responds to electronic strobe light,
making its readings accurate either indoors
or out of the studio. And the flash meter’s

Qi Rl

circuit draws less than 1 mA from the self-
contained battery, assuring the photograrher
long battery life.

Flashing Performance. When a brief burst
from an electronic flash unit is sensed by
the photocell Z1, a pulse is generated and
fed via resistor R1 to the 3.2-ohm winding
of transformer T1 (an ordinary audio out-
put transformer connected “backwards”).
The pulse voltage is stepped up to a higher
value in T1's 500-ohm secondary winding.
This stepped-up pulse is rectified by transis-
tor QI. rigged a la diode. The “diode” is
really formed by the collector to base junc-
tion of QI. Referring to our schematic,
you’ll see that no connection is made to
QV1’s emitter; snip off this lead close to Q1’s
case.

The voltage output of Qi charges capaci-
tor C1 to a value dependent upon the am-
plitude of the electrical pulse (which is de-
termined by the light flash intensity). Capa-
citor Cl's voltage charge controls direct
current flowing through the insulated gate
of field eftect transistor Q2 which is wired
into a basic super-high-input-impedance volt-
meter circuit. Finally, voltage across Cl is
read on milliammeter M1, calibrated in F-
stops to read directly.

The electrical charge of C1 will be held
until the very high internal resistances of
Q1 ad Q2-—measured in terms of thou-
sands of megohms—and the dielectric re-

Perf board, with all of Flash Master’s
componenis except pots R7-R14
(mounted on separate perf board), is
housed in pro-style cabinet, below.

ELecTrONICS HOBBYIST



= PHOTOCELL
p2  Jz Rl

i I 3.2:%

= WH
BLACK(-)
SHIELDED =
CABLE
(SEE TEXT)
JE R7 |R8 |RS [RIO |RIi [RI2 [RI3 |[RI4
S 25k L25k 425 L2s5k L25k Liok L5k Lsk
27K
gar] 25l 32l eal eol 125] 200] 320{ 400
) s3
ASA

b
s ig
Qi
Q2
2N6397 ' INI28
~ c d sub

BOTTOM VIEWS

B1—1.5 volt C-size battery (Eveready 1035 or
equiv.)

C1—1 uF, 100 valt min, rating, Mylar capacitor
(see text)

J1, J2—Phone jacks (single hole mounting type)

M1—50 uA panel meter (Lafayette 99F50494 or
equiv.)

P1, P2—Phono plugs (part of 6-inch shielded
cable—see text)

Q1—2N697 silicon NPN transistor (RCA)

Q2—3N128 Insulated gate field effect transistor
(RCA)

R1—12-ohms, Va-watt, fixed resistor

R2—2,700-chms, Ya-watt, fixed resistor

R3—220-ohms, Ya-watt, fixed resistor

R4—200-chms, linear potentiometer (with slotted
shaft)

R5—2,200-0chms, Ya-watt, fixed resistor

R6—27,000-chms, Va-watt, fixed resistor

R7, R8, R9, R10, R11—25,000-ohms, miniature
trim pot (from Radio Shack 271-201 Trim Pot

PARTS LIST FOR FLASH MASTER

Assortment)

R12—10,000-ohms, miniature trim pot

R13, R14—5,000-chms, miniature trim pot

$1—SPDT, miniature pushbutton switch (Calec-
tro £2-141 or equiv.)

§2—SPDT, miniature toggle switch (Radio Shack
275-326 or equiv.)

T1—Output transformer: 500-ohm center-tapped
primary; 3.2-ohm secondary. Turns ratio 12.5
to 1 (Midland 25-620 or equiv.)

Z1-Silicon photo cell, approximate output .5
Volt @ 25 mA (Calectro J4-800 or equiv.)
1—Aluminum cabinet 4-inches high x 23%-inches
wide x 2%-inches deep (LMB 2754.N or

equiv.)

1—plastic flashlight lamp housing (see text)

Misc.—perf board and push-in clips, battery
holder for B1, sheet aluminum for photo cell
housing, 3/16-in. spacers, hookup wire, sheet
foam rubber, decals, solder, etc.

sistance of C1 itself, drains the charge off
the capacitor. C1’s electrical charge will
normally last long enough for you to take
your reading on M1 minutes after your
strobe light has flashed. After you take the
reading, depress switch S1, discharging Cl1
and resetting M1 for the next light flash.

Potentiometers R7 to R14 are adjusted
for specific sensitivities of M1 and are

FaLL-WINTER, 1971

selected by switch S3 for the eight most
popular ASA ranges. Resistor R6 is con-
nected in series with M1 with S3 thrown
into the Bat position to form a simple
voltage divider. Purpose is to provide the
photog with some means of checking B1’s
health. Lastly, switch S2 controls the DC
power from Bl to Flash Master’s circuit.

Flash Master’s Bright Boardwork. Most of
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Flash Master

our FM’s components are mounted on a
212 x 3-inch perf board installed on the rear
of the 234 x 23 x 4-inches high aluminum
cabinet. Component placement is not criti-
cal; any size perf board and cabinet can be
used. Trim pots R7 to R14 are mounted on
another perf board measuring 2% x 2-
inches. It’s installed on the rear terminals of
MI1. Flash Master’s remaining components
are mounted on the box front panel and
bottom section.

Begin construction by cutting the 2% x
3-inch perf board to size, and mounting the
components with flea clips as shown in
our photos and schematic. Use caution
when mounting the insulated gate field effect
transistor Q2. To prevent damage to Q2,
do not remove the shorting wire that the
manufacturer has wrapped around - the
transistor leads (at the body base) until
you've wired all of Flash Master’s circuits.

Transformer T1 is mounted by bending
its mounting lugs through holes in the perf
board. Then drill a hole in for potentiometer
R4 (zero adjust) near the top of the perf
board holding FM'’s circuit. Mount and wire
the remaining perf board components as
in our schematic.

Lay out and mount meter M1 and the re-
maining front panel components as shown
in our photos. Temporarily position the 214
x 3-inch component board on the rear panel
and locate the hole for adjusting R4 zero-
adjust potentiometer. Also locate the mount-
ing holes for RCA-type phono jack J2, and
Bl’s battery holder on the bottom of the

Trim pot perf board is mounted on
rear of meter via M1's lead hard-
ware. Prewire trim pot perfboard

first, wire it to S3 next; then

mount both units in place. Cali-
brating Flash Master only requires
strobe with known BCPS rating

plus Kodak’s Master Photoguide AR-21,
available at most photo shops. Cali-
brate Flash Master for incident light.

box. After you’ve mounted the circuit perf
board on the rear panel with 3/16-inch
spacers, slap J2, the battery holder, M1, and
the remaining controls onto the front panel.
Cut a 2¥4 x 2-inch perf board section for
all trim pots. The author attached this perf
board to M1’s meter terminals. But it can
(Continued on page 112)
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Super Booster

Add this devilishly
simple RF booster
to any Broadcast
Band rig, and watch
the once dead
BC Band come alive.

by

Lars Jorgensen

lmagine your receiver’s broadcast band

dial jammed from end to end with
a solid wall of signals! Pip-squeek
stations that normally can’t be heard
with headphones can come booming into
your shack at S9. A dream? Nope! That’s
just the kind of performance you’ll get
with COMMUNICATION WORLD’S Super
Booster.

Here’s a preamplifier specifically de-
signed for BC DX’ers. Whether you live
in a concrete and steel tower, or out in
the boondocks with plenty of space for
a long-wire antenna, the Super Booster
will dig out signals you’ve never heard
before. The average gain of Super
Booster is almost 42 dB—that’s 7 S-units
“extra” sensitivity!

As shown in our figure, the booster
can function either as an ‘“electronic
antenna’, with signals received only by
loopstick antenna coil L1, or as a pre-
amplifier, with long-wire antenna sig-
nals coupled to L1 through L2. Coil L2
is supplied as part of the specified
antenna loopstick; you have no coil wind-
ing problems.

Signal voltage appearing across Ll
and C1 is coupled to Field Effect
Transistor Q1 which provides approxi-
mately 20 dB gain on top of the L1/C1
resonant gain. The output of Q1 feeds

Farr- WINTER, 1971

transistor Q2, connected as an emitter-
follower. This transistor stage provides
an additional 10 to 15 dB power gain, and
also provides a low-impedance output
for connection to the relatively low im-
pedance receiver input.

Though intended for direct connection
to a receiver’s antenna input terminals,
CW’s super Booster can also be used
with “loop antenna radios” by connect-
ing the booster’s output to a loopstick
antenna (a duplicate of L1), and then
positioning this loopstick near the
radio. We'll show how both connections
are used.

The total current drain of Super
Booster is less than 2 mA. Power is
provided by a standard 9V transistor
radio battery. The 2U6 type will last
at least 3 months, even under heavy
service. An “activator” type battery can
last a year or more. With such low power
consumption, there is no reason to build
an external AC power supply for Super
Booster.

—Construction. Though the circuit appears
very simple, extreme care must be taken
in the circuit board preparation. Reason
ig, the very high gain can cause total
instability if a single component, or
printed foil-circuit is out of position.
We suggest that no attempt be made to

a7
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SUPER
BOOSTER

Placement diagram for SB’s parts.

If the output is fed to an AC/DC-
type rig, disconnect the link and
ground J2's cold end separafely._gv

use point-to-point wiring; use a PC
board which is an exact copy of the
supplied template. The board can be of
type XXXP; there is no need for a
more expensive board.

Make no component substitutions; Q1
and Q2 should be the specified types.
Through the circuit might work with
some ‘‘general purpose replacement tran-
sistors,” it probably won’t work with
other dime-a-cheapies. Worse yet, it
might work only on very weak signals
while distorting on strong signals,

The specified components will provide
distortion-free performance on signals
as high as 80,000 V. You can expect
Super Booster to provide its great per-
formance until the battery voltage falls
below 6 volts.

PRINTED
CIRCUIT
BOARD

i GROUND BUS

e

L
CLEADS,

O

ﬁr‘-x_
=59

O o

The circuit board and a wvery short
connection to output jack J2 are the
only critical assemblies. You may make
mechanical modifications to Super
Booster as long as the general layout
approximates the unit shown in the
photographs. Any cabinet can be used;
the PC board has a built-in hand-ca-
pacitance shield. For maximum stability,
though, a metal front panel will reduce
the possibility of RF instability caused
by the signal being fed into the receiver
radiating back into the booster’s input.
—Making the PC Board. Cut a piece of cop-

B CONNECTOR Li/Lz J2
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This is Super Booster's
printed circuit board drawn
full-size. If you make your

own PC boaid, follow this
pattern exactly; RF
instability, or regeneration,
could result if you don’t.
Our diagram on page 18
shows where the various
components are mounted
on this PC board. Follow the

layout carefully.

, G0
1 G0

)

per-clad board to the size of the template
and scrub the copper surface clean with
a strong household cleanser such as
Ajax. Or, use steel wool and a liquid
detergent. Place a piece of carbon paper
(carbon side towards the copper) over
the board and tape the board under the
template. Next, find a sharp pointed
instrument, such as an ice-pick or
seriber, and indent the copper foil at
each component mounting hole by foreing
the point of the tool through the template

and into the copper. Use only hand pres-
sure, not a hammer. Then, using a ball
point pen, trace the outline of each
foil area.

Remove the board, discard the carbon
paper, and fill in the outlines with a
resist pen such as supplied in the Allied
Radio Shack printed circuit board kits.
Allow about 15 minutes for the resist
to dry and then immerse the board un-
der at least '4” of etchant.

When all the excess copper is dis-

B1—9 volt transistor radio battery (Burgess type
2U6 or equiv.)

C1—365 pF subminiature poly-type
capacitor

€2,€3,64—0.5 uF, 50 VDC disc ceramic
capacitor

J1—5-way universal binding post

J2—RCA-type phono jack

t1—loopstick antenna

12—loopstick antenna (optinal for radios with-
out antenna terminals—see text

PL1=—RCA-type phono plug—see text

Q1—dual gate mosfet n-channel transistor
(RCA 40600)

variable

PARTS LIST FOR SUPER BOOSTER

Q2—bipolar npn transistor (G.E. 2N 3394)
R1,R3—4,700-0hms, Y2-watt composition resistor,
10% tolerance
R2—1,000-chms,
10% tolerance
§1—single pole, single throw switch
A complete set of components, including J1,J2,
51,B1, and an undrilled printed circuit board
is available for $12.95 (includes postage) from
the Electronic Hobby Shop, Box 587, Brooklyn,
N.Y. 11202. Add $1 for antenna loopstick 12
if needed. Canadian citizens add $1 extra. New
York state residents must add sales tax. No
foreign orders, please.

Va-watt composition resistor,

Ll TCI

L2
(SEE TEXT)

PLI

CABLE

N\ SHORT ON PC JE
BOARD (SEE TEXT) T

Q2 2/FLAT

e c b
BOTTOM VIEWS
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SUPER
BOOSTER

solved—about 45 minutes later—rinse
the board thoroughly and remove the
resist with a cloth moistened in rubber
cement thinner or by scrubbing with
steel wool.

All of Super Booster’s component
mounting holes, except the one for
tuning capacitor C1, are drilled with a
number 58, 59 or 60 bit. Capacitor C1
requires a %s” mounting hole. The holes
in the corner of the PC board, used for
mounting the completed PC assembly,
should clear #4 or #6 screws—which-
ever you prefer.

The PC board is best assembled in
the following manner: install capaci-
tor C1 first, then all other components
except Q1. Then push Q1’s leads through
the holes in the PC board and solder
them home. Finally, solder the two
power leads to their respective points
if you intend to check out the booster
before installation in the cabinet.

Note that Q1 is supplied with a
shorting clip around all the leads. This
clip must be left in position until the
booster is completed and ready for
operation. If the clip is removed, a high
static voltage from the tip of the
soldering iron, or a voltage generated
through normal handling, might destroy
Q1.

Position transistor Q1 so that the tab
sticking out from the case faces the
nearest edge of the PC board. Position
transistor Q2 so that the round side of
the case faces the nearest edge of the
PC board; the flat side faces the far
edge of the PC board.

Note that there are no crossed leads
for Q1 and Q2. When they are oriented
so the tab and round end are properly
aligned, the transistor leads will plug
straight into the board.

Note that L2’s leads have individual
printed foil connections. Normally, one
foil is connected to the boosters’ ground
through a shorting wire. The remaining
foil connects to antenna jack J1. If, for
some reason, you prefer a separate an-
tenna ground, open the shorting wire
and install a ‘“ground” jack on the

Super Booster helps this Realistic
DX-120 to run after flea power BCB DX.

panel. Connect the proper foil to the
ground jack.

Because the components are mounted
on the side of the pc board facing the
cabinet panel, stand-offs must space the
board away from the panel. You’'ll find,

however, that C1’s tuning shaft will be

too short to pass through the panel for
application of a tuning knob. But the
cure’s simple enough; simply cut off a
section of shaft from an old potentio-
meter and epoxy-cement the section to
C1’s shaft. Or, use a plastic extension
sleeve (such as the type supplied for
“insulated shaft” potentiometers); the
sleeve 1is sufficiently rigid to support a
knob.

The loopstick coil is cemented to the
board with General Electric’s RTV
Silicon Rubber adhesive. Use no other
brand or type of adhesive. Other brands,
such as Dow-Corning’s Silastic, are
conductive at RF frequencies, and will
ruin the electrical properties of the coil.

Check that the foil area outlined on
the board has the indicated ‘“breaks”.
You don’t want a closed loop. If you
forgot and made a closed loop, cut four
breaks as indicated with a knife or hand
grinder. Apply a thin layer of Silicon
Rubber adhesive inside the marked coil
area and press L1-L2 into the adhesive.
Make certain L1’s connection terminals
are parallel to the board, with L2’s leads
away from the board. Then allow suffi-
cient time for the adhesive to dry.

We suggest you check out the PC
assembly before it is installed in a cab-
inet. Remember to remove Q1’s short-
ing clip! Simply pull on the end of the

ELEcTRONICS HOBBYIST



clip with long nose pliers and the clip
will unwind from around Q1’s leads.

Connect a DC milliammeter rated at
5 mA or higher between the battery’s
positive terminal and the board’s posi-
tive foil. Connect the battery’s negative
terminal to the board’s negative foil.
The meter should indicate slightly less
than 2 mA. If the meter indicates 1 mA
or less, or more than 2.5 mA, check for
a component mixup or incorrect instal-
lation of Q1 and Q2. If the meter reading
is correct, disconnect power and install
the board in a cabinet.

We recommend a plastic cabinet with
aluminum panel such as shown in the
photographs. The plastic cabinet allows
direct signal pickup by the loopstick,
which will be more than adequate for
most DX’ing. Keep antenna jack J1 as
far as possible from coil L1. Keep out-
put jack J2 as close as possible to the
board’s output terminals. The power
and antenna input leads should be flat
against the panel.

Make up a short, shielded output lead
by wrapping a solid-conductor, insulated
wire around another wire. Keep the
wrap turns against each other. Using
the shortest possible length of this
shielded wire, connect J2 to the board’s
output terminals. Make certain the
“ground” wire goes from J2’s ground
lug to the ground foil.

Adjust Ll’s slug clockwise with a
small screwdriver until only 14” of the
slug’s adjusting screw sticks out of the
coil form. The other end of this screw,
the slug itself, will protrude about %4”

FaLL- WINTER, 1971
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Here’s what finished PC board looks
like before it’s mounted to front panel
with standoffs. Tuning dial faceplate
can be used as is; just paste it down!

out the end of the form. The slug is
generally secured with wax, so the first
turn or two might require a little extra
force; don’t be afraid to adjust the
slug if it “feels” tight.

Make up a connecting lead to go from
output jack J2 to the receiver’s antenna
terminals. Any shielded wire or coaxial
cable can be used. Install a phono plug
on one end. For least signal attenuation,
the lead should not exceed 15 inches.

If the Super Booster will be used with

a transistor radio having a built-in loop
antenna and no external antenna
terminals, connect the free end of the
output lead to a loopstick antenna—
merely an exact duplicate of L1! If the
loopstick has an antenna winding, such
as found on the specified loopstick,
simply unwind the few turns and con-
nect the output lead to the coil’s golder
terminals. Position this coil on the
radio’s case opposite its built-in antenna
and tape the coil in position.
—Using Super Booster. Turn on both the
receiver and booster and tune in the de-
sired station. Adjust tuning eapacitor C1
for maximum signal strength or highest
S-meter reading. As a general rule, the
direct signal pickup by L1 will be more
than adequate. If greater sensitivity is
needed, connect 6 to 15 feet of wire to
antenna jack J1. If you have the space
needed for an outdoor longwire antenna,
take note that the signal level into the
receiver can be so high as to overload
the receiver.

If there is a strong local station in

(Continued on page 112)
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SIDEBAND SIDEMAN

PARTS LIST

C1, €3, C4—0.05uF, 25-VDC capacitor
€2, 360-pF variable capacitor
L1—Tapped BC antenna coil
01—GE-5 transistor

R1—2200-0hm, Y%-watt resistor
R2—68-0hm, Y%-watt resistor

Placed near a multiband transistor porta-
ble, this BFO allows reception of CW and
SSB signals in addition to the normal re-
ception.

The BFO is a Hartley oscillator tunable
across the broadcast band. Oscillator har-
monics extend to the higher shortwave fre-
quencies where they ‘‘beat’” against CW
and SSB stations. It provides standard
BFO tone reception of CW signals and rea-
sonably good reception on moderate to
strong SSB signals.

Once C2 is adjusted to the proper beat
frequency, the BFO is positioned near the
transistor radio for optimum reception. No
antenna is needed if the unit is assembled
in a plastic cabinet.

ANT
L wiberdand 4
\ : ’

- —4

R2

c3

{i—d—o+
It

The BFO can also be used as a radio-
type code practice oscillator with a range of
approximately 20 feet. Connect a 10-ft. an-
tenna on a nearby BC radio. To send Morse
code, insert a key in series with one bat-
tery lead.

STOP MOTION

You, too, can take strobe-flash pictures the
instant a pin pricks a balloon, a hammer
breaks a lamp bulb or a bullet leaves a gun.
You’ll need a mini-amp—one of those tran-
sistor amplifier modules of 1-watt rating or
less. It must have an output transformer.
Don’t use an “OTL"" (no transformer) ampli-
fier. The amplifier is terminated with a re-
sistor on its highest output impedance, pre-
ferably 16 ohms. Make certain the connec-
tions to the strobe flash sync terminals are
correctly polarized.

Darken the room lights, open the camera
shutter and break a lamp bulb with a ham-
mer. The sound of the hammer striking the
lamp will trigger the flash, and the picture
will have been taken at that instant. Adjust
potentiometer R1 for the required sensi-
tivity.
PARTS LIST

Dl—{\(lfo_torola HEP-154 50-PIV silicon rec-
ifier

MIC—Ceramic microphone

R1—5000-0hm potentiometer

R2—2700-ohm, Y2-watt resistor

SCRI—GE C5G silicon-controlled rectifier

a

MIC R2 9 S, S To STROBE
- I
I ) Wil R . c . SYNC JACK
DI
GND
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by Steve Daniels
WB2GIF

W hen the FCC opened the FM band to
permit legal use of low-powered trans-
mitters for wireless microphones, telemeter-
ing and for measurement, they opened a
Pandoras Box for many an experimenter.
Within the short space of time after the
FCC relaxed their regulations, there was a
fiood of flea-power devices on the market.
Some were good, some bad, but most had
one basic inherent problem. Body capacity
affected the tuning of the device, which, in
turn, affected its usefuliness.

No doubt about it. For a speaker or per-
former to be completely free of a fixed posi-
tion—dictated mostly by the best location
for a floor microphone in a PA system—is
probably the dream of all would-be orators
and very-off-Broadway thespians. So, as
soon as the new wireless microphones were
introduced, there was a rush to try them out.

It didn’t take long before it was discov-
ered that this ideal device was not so ideal.
Problem was, when tuned up on the bench,
the little devils worked perfectly. But, after
the bench tune-up, when concealed in the
clothing of a voluptuous young chick, or, for
that matter, an uninteresting looking gentle-
man, the tuning was off.

Just by walking or breathing, the signal
quality, as well as its output level changed,
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Use it with any FM set
connected to your PA!
No mike line needed!

and so at times there was poor sound. Or,
no sound at all! This is very disturbing for
any performer whose roller-coaster voice
levels causes the audience to loose a tomato/
egg barrage!

Simple Magic. Our Magic-Mike certainly
solves the tuning problem and so ultimately
solves the major drawback of this equip-
ment. You may well ask what makes Magic-
Mike so different, especially when we note
that a commercially-produced transistorized
oscillator is used to generatc the signal? Se-
cret is, we added an FET (Field Effect Tran-
sistor) buffer stage to the output of the com-
mercial unit. That isolated the tuned ele-
ments of the oscillator from the antenna and
thereby eliminated the problem of body ca-
pacity disturbing the tuning of the oscillator.
This buffer stage is comprised of compo-
nents R1, C1, C2, L2 and (1. These are
wired as an RF amplifier. Transistor Q1 is
an n channel FET operating in a positive
ground circuit which may appear to be a bit
unusual.

Microphone Making. Sure, you could wind
coils and assemble transistors, resistors and
capacitors together into a basic oscillator.
But if you're like us—a little on the lazy side
—it’s much simpler, and cheaper, to buy a
commercially-built unit to start your proj-
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MAGIC MIKE

ect. We used an Archer model 277-205 FM
Wireless Microphone: It’s available through
Allied Radio Shack sales outlets. The mod-
ule’s easier to work with if you use just the
printed circuit board without the housing.

Start your module mashery by prying off
the bottom plate of the Archer module and
removing the printed circuit board with its
components from the housing. We mounted
this circuit board, along with a 34 X 13%-in.
piece of perfboard (on which the buffer
stage components are mounted) and the bat-
tery, microphone element and power switch
into a 4 X 2% X 15%-in. bakelite utility
case supplied with aluminum cover panel.

Drill mounting holes for the switch, the
microphone, the antenna, the circuit board,
and the battery clamp in the plastic utility
case. You can see the arrangement we used
in the photos. The layout isn’t critical, how-
ever, we suggest you use the basic arrange-
ment shown in the photos to simplify the
construction project.

The crystal lapel microphone was fitted
with a metal spring clip that can be bent to
pass through a hole in the bakelite face of
the utility cabinet. The clip’s then crimped to
hold the microphone in position. A scrap of
aluminum was pressed into service as a bat-
tery clamp, holding it tightly inside the case.

The perfboard is mounted on two 6-32

Heart of our Magic-Mike is FM wireless mike
module shown with its cover on. We removed
pc board from case to make easier assembly.

machine screws with 4 -in, spacers raising it
off the surface of the case. The printed-
circuit board is suspended from the perf-
board by soldering a stiff solid wire lead
and capacitors C1 and C2 to circuit con-
necting points between them.

Buffer Stage Assembly. Drill mounting
holes in the perfboard to match the spacing
of the mounting bolt holes you drilled in the
plastic case. Mount three push-in pins on
the free end of the perfboard for mounting
and making connections to the FET (Q1).
Resistor R1 is mounted between the pins
that connect to the gare (¢) and source (s)
pins of Q1.

Next comes coil L2, which is made by
winding 3 15 turns of #22 bare copper wire
on a ¥g¢-in. diameter. Use a 3¢ in. diam-
eter dowel rod to form the coil. After it’s
wound, spread it out and solder the antenna
lead to the center turn. When these opera-
tions have been completed remove the
dowel rod and discard it. After winding the
coil the turns should be spread apart so that
total length of the coil is Hg-in.

Solder coil L2 directly to the leads of
capacitor C2 and cut off any excess coil lead
wire. One end of C2 is connected to the
drain (d) of Q1, and the other end is soldered
to the 9V plus terminal on the printed cir-
cuit board that connects to the center tap of
the coil (L1) on this circuit board. Except
for the minus battery lead which is run from
one side of the power switch to the source
(s) terminal of Q1, the buffer stage is now
finished.

The only other connections required to
complete the project are your microphone
and the plus battery leads. The shielded mi-
crophone cable supplied is cut to a length of
about 2-in. Skin back the shielding about
Y2-in. Then connect the center lead of this
cable to the proper tab on the Wireless Mike
module printed circuit board. The shield of
the mic cable is soldered to the ground bus
at this same end of the pc board.

The 9V battery connector is soldered to
the assembly so that the red wire (plus lead)
is connected to the tab on the printed circuit
board where you connected C2. The black
lead (minus lead) is soldered to one side of
the power switch.

Now that the hard (?) work has been com-
pleted, there’s little left to do. Fasten the
perfboard assembly and printed circuit
board to the case. Then mount S1 into the
hole you drilled for it, insert the battery and
you're ready to test Magic-Mike.

ELecTroNIcS HOBBYIST
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PARTS LIST FOR MAGIC-MIKE

B1—9V Battery (Eveready 216 or equiv.)

C1, €2—15 pF, 1000V ceramic disc ca-
pacitor (Lafayette 32F01514 or equiv.)

L2—31/, turns #22 bare copper wire (see
text)

MM1—FM wireless microphone module
(Allied Radio Shack 277-205 or equiv.
—see text)

Ql1—n channel FET, Motorola MPF103
or HEP 801 or 2N5457

R1—12,000,000-ohm, 14 -watt carbon re-
sistor

1—4 X 2V X 15-in. plastic mini utility
box with aluminum panel (Lafayette
99F80780 or equiv.)

1—Battery connector (Allied Radio Shack
270B325 or equiv.)

1—Crystal lapel microphone (Allied Ra-
dio Shack 33B100 or equiv.)

Misc. Wire, solder, bolts, nuts, spacers,
perfboard, push-in terminals, aluminum
strip for battery clamp, etc.

One thing not mentioned—the antenna
discussed above—is soldered to the center
tap of coil L2. It should be made from a
piece of #22 stranded wire about 18-in. long.
You might try points other than the exact
physical center of coil L2 as the final con-
nection point for the antenna. A spot a little
ahead or perhaps behind the midpoint may
produce a better signal.

So okay, already, how
does a smart operator like
you groove on Magic-
Mike? Just follow the

It's easier to follow
our layout although
circuit isn’t critical. If
you want to make it
small enough to hide
in performer’s clothes
go ahead and try it.
The case we used
may be a little too
deep.
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instructions that come with the Archer
module! We haven’t changed the module’s
basic how-it-works principles. All we've
done is to provide a means of eliminating
one of the principle drawbacks inherent
in all of these units. Namely, the problem
of a chick’s body capacity broadly detuning
the oscillator. | |

Ly
(PART OF
MM1)

Bl
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Clip Book Circuits

ACTIVE HUM FILTER

Ever try to play back an important tape
which somehow was recorded with an ob-
jectionably high hum level? This active hum
filter is connected between the playback
recorder and the amplifier. This hum filter
will sharply notch out the hum frequency,
with little effect on other low frequencies.
The notch filter itself consists of compo-
nents R1/R2/R3/R4 and C2/C3/C4. The
values shown are for a 60Hz filter. If your
tapes contain hum of a different fre-
quency, say for example, 50Hz, the proper
values for capacitors C2/C3/C4 (which
are all the same value) can be calculated
from the formula given.

Simply plug into the formula the new value
for frequency ““f"'. The answer is in Farads.
if you come up with an unusual value for

INPUT RX

PARTS LIST

€1—0.2 uF, 100 VDC tubular or 75 VDC disc or
Mylar

G2, €3, £4—0.01 uF, 25 VDC, see text

€5, C6—100 uF, 6 VDC

€7—0.1 uf, 25 VDC

1G1—RCA CA3032

R1, R2—390,000-ohms, Ye-watt, 5%

R3—2,400-0hms, Y2-watt, 5%

R4—Potentiometer 1,000-ohms linear taper

R5—Potentiometer, 10,000-ohms linear taper

Rx—Potentiometer, 1 megohm audio taper

and the self-oscillation point. Adjust R5 for
maximum h