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Each has one or more
5-way binding posts

Aluminum base is perfect
ground plane and solid surface

NEWIr

All are compatible
with digital /linear

L —ICs, in 1055, DIP
= packs and discrete
Breadboard Assemblles components

e Saves time
o Prevents expensive mistakes

e No soldering or
patch cords

Interconnect components
with #22 solid
hook-up wire

6 Models to choose fron

Proto Board
203. Built-in
regulated short-
proof 5V,
1-AMP power
Ny supply. 2 extra
floating 5-way
binding posts.

W
Proto Board 101. 10-14 pin

ko
Proto Beard 100. 10 IC

capacity breadboard kit, 24-14 pin DIP DU e B o
includes all components. capacity, 934" 9
down to nuts, bolts, long x 615" » 29 5
screws and instructions. wide x 234"

high. Al metal
construction.

1995

Proto Board 102.
Compact 12-14 pin
DIP capacity. 7"
long x 434" wide.

-
ORDER TODAY! avaitable at local distributors

Proto Board
103. 2,250
solderless
ground points.
(4) 5-way bind-
ing posts.
24-14 pin DIP
capacity.

9” long x

6” wide.

59 95 Proto Board 104. 3,060 solderless

tie points. (4) 5-way binding posts.
32-14 pin DIP capacity. 914"

long x 8" wide.

Continental Specialties Corporation

or directly from CSC. Send for FREE selection =E=
guide with applications, photos, specs and 44 Kendall Street, New Haven, CT 06512

more. Phone charges accepted on BankAmeri-
card, Master Charge, American Express. Dealer
inquiries invited.

Telephane: (203) 624-3103

CANADA: Available thru Len Finkler, Ltd., Ontario

CIRCLE NO. 1 ON READER SERVICE CARD



You get the same 25
hobby-kit color TVfrom |
three different schools.

No other home-study school gives
a TV like the one you build with
NRUI’s Master Course in Color
TV/Audio Servicing. At least three
give you a hobby kit bought from
outside sources, not even originally
designed to train people for TV
servicing. So their lessons and
experiments are “retro-fitted”

" tothe set as it comes.

There’s only one way a student
can (1) get the feel of commercial
circuitry, (2) learn bench techniques
while building a set from the
“ground” up, (3) do over 25
“in-set” experiments, and (4) end
up with a solid-state TV with wood-
grain cabinet and all the modern
features for top performance.

And that’s by learning on a set
engineered from the beginning to
give this combination of advantages,
the exclusive NRI 25” diagonal
color TV.

NRI passes the
savings on toyou
This unique TV doesn’t cost you

more . . . it costs you less. Because
NRI eliminates the middle man. No

1975 Winter Edition

”

DIAGONAL

25"colorTV

DIAGONAL

outside sources for TV Kkits, no
salesman’s commission. We sell by
mail only. We pass along the savings
in the form of lower tuition fees,
exclusive extras like a console TV
cabinet and a solid-state table radio,
and complete instruments. You get
professional triggered sweep
oscilloscope, TV pattern generator,
digital multimeter, and more. There
are courses costing $800 more than
ours that don’t even give as much.

More know-how perdollar

What counts is the quality of training
you get for the money you spend. In
our 60-year history, almost a million
students have come to NRI. We're
fully approved for the G.I. Bill. So we
must be teaching something right.

NRI training.

Like designing “bite-size” lessons
to ease understanding and speed
learning . . . personally grading tests
... a full-time staff of engineer/
instructors . . . “real-life” kits and
experiments . . . and programs
oriented to full or part-time
professional careers.

Widest choice of _
career opportunities

NRI offers five TV/Audio Servicing
courses $0 you can tailor your
training to your budget. Or you can
study opportunity fields like
Computer Electronics, Mobile
Radio, Communicaticns, and others.
Send for our free catalog with full
descriptions, lesson plans, and career
futures. No obligation, no salesman
will call. See for yourself why NRI
experience, selection, and exclusives
give you something no other

school can.

MAIL CARD FOR FREE CATALOG
No salesman will call.

If card is missing, write to:

LA

* ol McGraw-Hill Contiruing Education Center
c-‘ 3939 Wisconsin Avenue.

I‘!ﬁ .Wcshington, D.C. 20016
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CHECK YOUR PSI QUOTIENT WITH
THISESPTESTER ......... ... ... ... ... .. ... ... Mitchell Waite 9

You can run sophisti.cated scientific experiments
or just use the machine as a party ice-breaker.

DIFFERENTIAL-TEMPERATURE BASEMENT VENTILATOR. . ... ... . Jim Ashe 17
A WHEATSTONE-BRIOGE SUBSTITUTIONBOX ... ... ... ... Constantine Callas 20
SOLDER & SOLDERING..... ... ... ... e Dennis Bernier 25
PRECISION LAB POWER SUPPLY ... . ... ... ... . ... .. . C. R. Ball, Jr. 28
ADJUSTING YOURTV SET FORBESTCOLOR .. ... .. ... ... . David J. Waters 33
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LOW-COST CONVERGENCE GENERATOR ... ... .. .. .. . Michael S. Ching 41
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BUILD A RECHARGEABLE FLASHLIGHT ....... . . . . . . John McNarney 66
AN ALPHA BRAIN WAVE FEEDBACK MONITOR .. .. .. ... .. Mitchell Waite 70

You may be able to learn to relax—through
electronics—by inducing an *“‘alpha state.”

SPECIAL TOOLS FOR THE ELECTRONICS WORKBENCH ... ... . Frank H. Tooker 76
MOOEL ROCKETRY ... ... ... ... .. ........... ... ... . Forrest Mims 80
BUILD A 175-MHz PRESCALER . ... .. ... ... .. .. . .. . . Daniel Meyer 85
BUILD AN ENLARGER TIMER..... ....... . . .. .. ... . . . Adolph A. Mangieri 88
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FLASH TUBES: OPERATION & APPLICATIONS

STAGE LIGHTING FOR THE AMATEUR. ... " .................. Steven E. Margison
LOW-COST ELECTRONIC THERMOMETER ......................... James R. Squires
FUSES FOR ELECTRONICS ... o\voeeeeeeeeeeeeeeee, Bussman Mfg. Div.
THE HOW ANDWHYOF THESCR . .. ......... .ot Joseph H. Wujek
BUILD THE MONODIGICHRON . - oeee oo eee e Michael S. Robbins

An electronic clock that uses one-digit readouf
and displays hours/minutes in sequential form.

AUTOMATIC AMPLIFIER SWITCH . .. ........ ..o Tommy N. Tyler
ELECTRONIC CIRCUIT ANALOGYQUIZ ...... ... .. ..ottt Robert P. Balin
ELECTRONIC WIND CHIMES . ... ... ... .. .. ...coiinnn. John S. Simonton Jr.
SIMPLE COMPRESSOR-EXPANDER .. ....... ... ......cooiivinnn. Craig Anderton

DIRECT-READING CAPACITANCE METER ... ... .. ... ... .. ..ot Dale Hileman

Measures from 15 pF to 10 uF in five
ranges—plus useful options to 100 uF.

A PREAMPLIFIER FORYOURSCOPE . .. ... .. ... ... i, Imre Gorgenyi
BUILDALIGHT PROBE ....... ... et aanees Forrest Mims
ANTENNA TUNERFORSWL'S . ... .........oviiininnn. e Carl C. Drumeller
DWELL/TACHOMETER INSTRUMENT ....................... Edward N.J. Marguerit
VERSATILE IC TIMER ......... e Walter W. Schopp
BUILD THE DECID-O-TRON ......... ..o it Lewis J. Newmire
VEHICLE ALARM SYSTEM ... ..... ... ... ... .. e Frank J. Di Elsi
DESIGN YOUR OWN COLORORGAN . .. ...... ... oo Daryl Slaviero
BUILD A COSMOS DIE. ............ .. .o Michael S. Robbins

You can work with COSMGQS units, learn 3
lot, yet play games with this ‘'six-sided die.”

SINGLE-FILAMENT TAIL LIGHT CONVERTER .. . . .. 46@e00E90AREaAE0RG00s Marvin Beier
TEST YOUR SEMICONDUCTOR KNOWLEDGE. ... ... .............. William R. Shippee

Cover Photo: Conrad Studios
For details on how to build the
“ESP Tester,” see page 9.

The Publisher has no knowledge of any proprietary rights which will be
violated by the making or using of any items disclosed in this Handbook.
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LEDS

—MV10B visible red SPECIAL
—MV50 type red emitting .

5 for $1.00
-6 for 1.00

—MAN 3 type o ag - 3 or more 1.00
—MAN & type ................... or more 2.00
7400—% .23 7451— .27 74157~ 1.55 8000 SERIES
7401— .23 7453— .27 74161— 1.65

7402— .23 7454— .40 74163— 2.50

7403— .23 7470— .4S 74164— 2.50 gogo_s .35
7404— .25 7472— .41 74165— 2.50 gog1_ .55
7405— .24 7473— .a7 74166— 1.75  gags .gs
7406— .50 7474— .47 74170— 3.00 gog3_ .55
7407— .sp 7475— .90 74173— 1.75  goga. .55
7408— .25 7476— .47 74176~ .85 gogs5_ .55
7409— .25 7480— .50 74177— .85  ggge.- .55
7410— .23 7482— 1.7S 74180— 1.05 ggg7_ .55
7411— .30 7483— 1.15 74181~ 3.75 gggg_ .56
7413— .89 7485— 1.10 74182— 1.00 g35;_ 9o
7416— .as 7486— .a7 74190— 1.50 g123_ 1.60
7417— .45 7489— 3.00 74192— 1.50 g130_ 2.25
7418— .25 7490— 1.00 74193— 1.50 8200 2.70
7420— .23 7491— 1.15 74194— 1.5¢ go10— 3.25
7421— 27 7492— .95 74195— 1.03  g214 1.60
7423~ .32 7493— .95 74199— 2.75  ga30— 1.60
7425— .27 7494— .97 8280— .75
7426— .31 7495— .95 8288— .90
7427— .32 7496— .95 € mos 8520— 1.20
7429— .40 74100~ 1.50 €D 4001~ .65 8551— 1.75
7420— .33 74107— .47 CD 4002— .65 8554— 2.70
7432— .26 74121~ .55 CD 4009— 1.50 8570— 1.00
7437— .45 74122— .47 CD 3010— .65 8600— .85
7438— .50 74123— 1.05 CD 1011— .65 8810— .75
7440— .23 74125— .60 CD 4012— .65 8812_ 1.10
7441— 1.10  74126— .90  CD 4013— 1.60 20— 1.50
7412— 1.05 74141— 1.15 CD 4016— 1.50 8822— 2.70
7443— 1.10  77°15— 1.15  CD 4023— .65 8830 .60
7444— 1.15 74150— .95 CD 4025— .65 8831— 2.70
7445— 1.10 74i51— 1.20 CD 4027~ 1.35 8832— 2.70
7446— 1.25 74153— 1.50 €D 4030— .65 8836— .60
7447— 1.25 74154 1.20 74 COON— .65 8837— 1.50
7448— 1.25 75155— 1.30 74 COAN— .70 8838— 1.50
7450— .25 74156— 1.30 74 C20N— .65 B880— 1.35

ALL DIP PACKAGES
20% DISCOUNT FOR 100 PIECES COMBINED ORDER

$SPECIALS

R-25K Waveform Generator Kit
R-1310P Stereo Demodulator
NESSS5V .. ... ... . . ...,
NE5SS6V ..., .. ... ... ... . .
LM309K 5V 1A regulator
723 Regulator . ..........
741 operat onal Amp . . C P 0o o
LM 311 —comparators . .......... ... . . """
NE 565 Phase Locked Loop DIP OR TO-5
NE 566 Function Generator MIN! DIP or TO-S $2.00 each
NE S67 Tone Decoder MINI DIP or TO-5 $2.00 each

7489 64 bit RAJ TTL $2.75 each
8223 Programmable ROM $4.50 each
LM300 Pos V Reg (super 723) TO-5 $ .85
LmM301  Hj performance AMPL TO-5 or MINI DIP .40
LM302  Voltage Follower TO-5 .88
LmM30s Positive Voltage Regulator TO-S 1.00
LM307  Op AMP (super 741) TO-5 or MINI-DIP .40
LM308 Micro Power Op Amp TO-5 or MIN-DIP 1.15
LM309H 5V Regulator TO-5 1.18
LM309K 5 V 1A Regulator TO-3 1.70
LM311 Mi perf. Voltage Cocmparator TO-5 or MINI-DIP 1.15
LM380 2 Watt Audio AMPL DIP 1.60
LM709 Operational AMPL T0-S or DIP .40
LM711 Dual Differential Comparator DIP .39
LmMz723 Voltage Regulator DIP .65
LmM739 Dual Hi Performance Op AMP p)p 1.15
LM741  Comp. Op AMP TO-5 or MINI-DIP .58
LW747  Dual 741 0p AMP TO-5 or DIP .90
LM1458 Dual Comp. Op. Amp MINI-DIP .65
LM3900 Quad Amplifier DIP .65
LM3905 Precision Timer MINI-DIP .95
LM7524 Core Memory Sense AMPL DIP 1.75
LM7525 Core Memory Sense AMPL DIP .90
LM7535 Core Memory Sense AMPL olp .90
LM9601 Retrigderable One Shot DIP .75
LM75451 Dua! Peripheral Driver MINI-DIP .49
LM75452 Dual Peripheral Driver MINI.DIP .49
LM75453 (LM351) Dual MINI-DIP .65
LM320K Minus S, 12 or 24 V.V.R. TO-3 ... .......... $1.25

Satisfaction guaranteed. All items are fully tested.
$5.00 Minimum order. FIRST CLASS MAIL—NO EXTRA CHARGE
California residents—add 69 sales tax.
WHOLESALE OUTLETS—Write for special discounts.

JAMES

Electronics
P.O. Box 822 BELMONT, CA. 94002
(415) 592-8097
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COLOR CODE CHARTS

COLOR BAND SYSTEM

. 1st] Significant

_,-"': — 2nd] Figures
£ — Multiplier
-~ Tolerance

Resistors With Black Body Color Are

Composition, Non- Insulated.

Resistors With Colored Bodies Are

Composition, Insulated.

Wire-Wound Resistors Have The Ist

Digit Color Band Double Width.

DISC CERAMICS (5-DOT SYSTEM}
ist| Significant

—
b 2nd] Figures
\ i —— Multiplier
iy
" Tolerance
7 Temperature
Coefficient
DISC CERAMICS (3-DOT SYSTEM}
15t} Significant
2nd] Figures
Multiplier

MOLDED- INSULATED AXIAL LEAD
CERAMICS

— I1st]Significant
2ng] Figures
— Multiplier

Tolerance

Temperature

Coefficient
MOLDED CERAMICS

Using Standard Resistor Cotor-Code

- 1st {Significant

——2ng] Figures
+ Multiplier
S - 4 —Tolerance
LT .
< —While Band

Distinguishes Cap-
acitor From Resistor

MOLDED MICA CAPACITOR CODES
(Capacity Given In pF)

RESISTOR CODES (RESISTANCE GIVEN IN O—HMS)

BODY-END-DOT SYSTEM

‘ i 1st | Significant
COLOR_IDIGIT MULTIPLIER TOLERANCE Fiqu
BLACK | O T T20% ‘2"" qures
BHOWN | 1 10 1% 2 -~
RED 2 100 2% '[
ORANGE | 23 1000 3% ® ¥ TR -
YELLOW| 4 10000 (50 ] 2 —— Multiptier
GREEN | 5 100000 15 (EIA Alternate) " T
BLUE 6 1000000 6% olerance
VIOLET | 7 10000000 s212%° BODY - END BAND SYSTEM
GRAY 8 01 (KT Alternate) +30% i 15t ] Signiti
WHITE | 9 1 (EIA Alteinate) L10% (BIA Alternate) i Significant
GOLD and ETA Preferred) 5% (IA b + 2nd| Fiqures
SILVER and EIA Ureferred) 110% (JAN and 1A Preferred) h '
NO COLOR «20% JHI E=
“GMV = guaraniced minimum value. or -0 - 100% tolerance. 3 -

236,121 2, and 30% are ASA 40, 20, 10, and 5 step tolerances, ) 'T“:”'Dll?f

& - Tolerance

CERAMIC CAPACITOR CODES (CAPACITY GIVEN IN pF)

HIGH CAPACITY TUBULAR CERAMIC

LOR |DIGIT| MULTI- TOLERANCE TFMPERATURE EXTENDED RANGE  INSULATED OR NON-INSULATED
PLIER 10 pF oV COEFFICIENT TEMP. COEFY. . — Ist] Significant
or LESS  [10MMi PPM,OC SIGNI- 2nd Figures
EICANT: / Multiplier
FIGLRE '/ / — Telerance
BLACK | © 1 22008 [220h 0(NPO) 0.0 a1 4 /4
HROWN | 1 10 20,1 pI* 1% -33(N033) -10 [ Voilage
RED 2 100 2% -75(NOTS) 1.0 -100 —y =t
ORANGE| 3 1000 12.5% -150(N150} 1.5 1000 1 ptional}
YELLOW| 4 10000 -220(N 220} 2.2 -10000
GREEN | § :0.50F  [15% -330(N330) 33 .t TEMPERATURE COMPENSATING
BLUE 6 ~470(N4TO) 47 0 TUBULAR CERAMICS
VIOLET | 7 - T50(N750) 7.5 + 100 tst] Significant
GRAY ] 01 025 pF . 30(PD30), -1800 2ndl Figures
WHITE | 9 a3 sopl | s10 General tioli
Purpose +10000 'le‘"r’p“”
SILVER Rypass & > olerance
Coupling fiae i
GOLD +100 (17100, k +HLLRT
JAN) 4 ‘ Temperature

Veltage ratings ure standard K90 volts for some
manufacturers, but 1600 volts for other companies.

TYPOGRAPHICALLY MARKED CERAMICS

o Temperature Coefficient

e Capacily

#

——— Tolerance

BUTTON CERAMICS STAND-OFF CERAMICS

~ Coefficient
ENTENDED RANGE T.C. TUBULAR
CERAM

15t Significant

2nd] Figures
Multiplier

% Tolerance
Y—— Temp. Coelf. Muitiplier

Y. C. Significant Figure
FEED-THRU CERAMICS

15t { Significant 1st] Signiticant 1st Signilican(
2nd] Figures — 2nd] Figures — 2nd[ Figures
S A
) o o ,-«
X4 el i =2
1 - "
Temperature
Viewed From Soldered Surface E’;"D’?('i‘;:{? — Coeﬁicient

MOLDED PAPER CAPACITOR CODES
(Capacity Given in pF}

| MULTI- o CLASS OR MOLDED PAPER TUBULAR
COLOR _|DIGIT|PLIER | TOLERANCE | CHARACTERISTIC T 1st | Significant
BLACK [ 1 A S 2nd[ Figure
BROWN 1 10 1% B :::‘SC}\N. ‘ll T qures
RED 2 100 2% [ LOWS Multiphier
ORANGE [ 3 [ 1000 % D L hO0 Tolerance
YiLLow| ¢ | 10000 £ ORANGE | 3 1000 :“
GREEN 5 5% (E14) FLIAN) YELLOW] 4 10000
BLUE 6 GLIAN) GREEN | 5 100050 \ o
VIOLET 7 BLUE 6 1000000 1t ] Significant
GHAY 8 1(EEA) VIOLET | 7 . Voltage
WHITE 3 J(EIA) GRAY, g I ndicates Outer 2nd Fi‘JU?gS
GOLD df o SHIAN) WHITE | 9 Foil. May Be On
SILVER .01 103 Sﬁ'ﬁx Either End. May Add Two Zeros To Sig»

NOCOLOR

Also Be Indicated By

nificant Voltage Fig-

Class or charaeteristic denotes specifications of design involving Q factors,
temperature coefficicnts, and production test requirements.

All axial lead mica rapacitors have 3 voltage rating of 300, 500, or 1000 volts.
*or 1.0 p* whichiever 18 Ereater.

ures. One 8and Indie
cates Voltage Ratings

Other Methods Such As
Typographical Marking
Or Biack Stripe. Under 1000 Volts.

CURRENT STANDARD
JAN AND EIA CODE ¢

«~ White (EJA ) Black (JAN}
— Ist]Significant
& s—2nd] Figures
r i

L
%k

% — Multiplier
\ . Tolerance

Class Or Characteristic

1975 Winter Edition

BUTTON SILVER MICA

MOLDED FLAT PAPER CAPACITORS
(COMMERC1AL CODE)

[
¥ ist

— - 1st ] Signiticant
[ \When .' —_— 2nd [ Figures
\ - Applicable) S'[q iy == Voitage
[T \_L mdorisu] 9 . L
| M;:?p‘l?errznm \ L Multiplier
| e e 8lack Or Brown Rody
Class

MOLDED FLAT PAPER CAPACITORS
{JAN CODE}

S

N Multiplier
Tolerance
Characteristic

Silver
1st] Significant
2nd] Figures



THE EASIEST MONEY YOU'LL EVER MAKE...BELIEVE IT OR NOT! IT’S TRUE

"I MADE 435,000 IN JUST 1 DAY

ATHOME IN BED WITH THE FLU"

By simply putting my successful money method
in action I’'m making thousands of dollars
every week whether | work or not. ..

I WILL QUICKLY TEACH ANY MAN OR WOMAN
MY PROVEN “EASY MONEY SECRET” OF
STARTING FROM SCRATCH AND MAKING A
FORTUNE PRACTICALLY OVERNIGHT!

"ou| ‘seap) anbiun €461 &

'ﬁ-; =D\ oy
B e ] ) i \ i\ Y

" CERTIFIED NOTORIZED AND DOCUMENTED
LEGAL SWORN AFFIDAVIT:
TO WHOM IT MAY CONCERN
As the Accountant for Unique Ideas, Inc., Mr. Ernie Tucker,
Pres., | attest to the fact that he earned Thirty Five Thousand
Dollars in a single day and presently averages in the thousands
every week #
Personally I've always found him to be both a Successful and Honest Man_ #°
I Certify that all of these statements are true. -

crammed with
thousands of dollars to be deposited in my bank.

AN HONEST NO NONSENSE WAY TO RICHES
ITACTUALLY WORKS FOR YOU

Certified Public Accountant's Name Available upon Request.
Bank Reference: Chelsea National Bank Notary Public

825 Seventh Ave. N
New York, N.Y. 10019 Harry Shalita Dec. 3

No equipment to buy or lease, no hustling
your Iriends to buy junk merchandise and no
books or corres d course ired.
DEFINITELY NOT A CON GAME, FRANCHISE,
INVESTMENT SCHEME OR GIMMICK

YOU DON'T NEED MONEY
TO MAKE MONEY

" Obviously you were not born rich so
what? 85% of the men and women who
are rich today started with very little
money and had only average education.
S0 why not be honest with yourself and
stop using lame excuses, stand up and
face the fact that the only real
difterence between you and thousands
of rich Americans is that they
discovered the right moves to make and
you did not!

YOU GET RICH MAKING
"THE RIGHT MOVES"

I've proven this to be true despite the
fact that | was born poor and barely
squeaked through high school. | still
made a fortune in just a short period by
making the right moves and I'll show
you exactly howl did it.

But why am | so anxious to reveal to
you my secret money making method?
Surely there's more 1o it than because |
enjoy helping others share in the rich
good life as | have but frankly | expect
to profit at least two hundred thousand
dollars, maybe more, from the
publishing of these ads in nationally
famous magazines and newspapers.

STOP WASTING PRECIOUS YEARS

| should know, | wasted more good
years than | care to remember, before |
finally discovered the secret of making
money, | stayed up to my neck in debt,
bounced around from one eight hour
dead end job to another. Just working,
waiting and wishing for a great tortune
to fall in my lap. I got married, became
a proud father at a young age. | worked
in a toy factory for a short time and
peddled cosmetics from door to door,
but everything | Iried my hands at failed
because | didn't know the right moves
to make. This only happened to me
twelve years ago. No doubt there are
millions who are suffering this
agonizing torment now.

REVEALING: THE RICH MAN'S
SECRET MONEY MAKING METHOD
IU's true that most ricn persons keep

their
themselves, seldom sharing 1t with
others, but fortunately t met several
unusually fair minded rich men who
were 50 impressed with my ambition to
get rich that they agreed to teach me
the secret money making techniques

money making secrels to

that their many years of making
millions had faught them, providing |
would virtually work for them at least
one year. | eagerly jumped at the
opportunity to gain 1his valuable
knowledge and said yes to their
generous proposition. So for one year |
istened and watched very closely, until
| learned from A to Z how these
financial wizards made Ihousands of
dollars every single day. I'll always be
most grateful to these men for teaching
me their fast and easy money making
secrets. It didn’t even matter that | was
practically pennyless when | {first put
these methods into action

SUDDENLY IT STARTED
MAKING MONEY FOR ME

At first it was unbelievable .. | paid
off all my bills and my wealth
continued 10 multiply. Huge sums of
cash poured in so fast that | was forced
to employ a tull time bookkeeper and
retain a corporation attorney, account-
ant and tax expert to help manage my
prosperous financial atfairs.

We had investments, property,
stocks, money in the bank and can
afford most anything we want. My
family and | enjoyed our wealth and
success. We were very proud of our
accomplishments and it was our secret
of making the right easy moves that
made it all happen.

THIS IS YOUR CHANCE
DON'T BLOWIT

t's a better chance than | had. If
you're really serious I'm willing to share
my secret. Surely | can afford to give it
to you free of charge, but | wonr't, why
should | give you something for
nothing? Instead I'm going to ask you
to send me ten dollars for sharing my
secret. What's more, 1 want you to
know that I intend to make a fair profit

from the informalion | mail you, why
not? If 1 can show you how to make
moreé money lhan you ever made in
your lite why should you care if | make
a protit? Remember what I'm giving you
for only ten dollars cost me 12 years to
masier. Even more important you get
certified and documented proof beyond
the slightest doubt that my method can
make a fortune, this 1s why | can offer
you the strongest tegally binding

guarantee possible!! A guarantee so
incredible that you'll probably think it
sounds loo good to be true.

UNUSUAL $1000
GUARANTEE

This is a legal and binding
guaraniee from me to you - The
information Il send you can
actually put thousands of doliars
in your pocket. But this is my
pledge to you. after just 10 days
it you don’t agree my secret
method is worth at feast $1000.00
in cash to you (one hundred
times the ten doliars you pay)
send it back and It rush a full
{ refund, including your 8¢ post-
age. You take absolutely no-risk
—not even the price of a stamp.

R S S T T T T T T LT Tsd

GET READY T2 GET RICH

Every single day my method can
bring you more cash. You'll never again
need to borrow, budget or ask anyone
for credit. You'll be proudly indepen-
dent. You can enjoy those luxuries
you've always dreamed about, but
never could atford. Sound impossible?
But it's not, you only need a serious
telief in my proven method, very small
capital and enough ambition to give it a
try. Remember “nothing ventured
nothing gained” and there's absolutely
no way you can lose

JOIN THOUSANDS WHO ENJOY

THE RICH GOOD LIFE:

Ed K. says: "I never earned over one

hundred dollars a week in my life until |

B Y S T YT LT 1T
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made 2 thousand dollars the first
month using your money making
method. I'm glad | took a chance.”
Sincerely, Ed K., N.Y. You can easity
learn what | taught him and now his
money worres are over, so why not
take advantage of this rewarding
opportunity. Any news of good fortune
travels fast, already thousands of just
average men and women have
benefited from my concept, you will
too. But | will not.promise you'll make
as much money as fast as t have, yet,
it's possible you'll make a lot more
even faster.

YOU CAN LIVE HIGH ON THE HOG
AND DO LESS WORK...

Il show you how to stop breaking
your back to make ends meet and start
using your head to get easy riches. If
you're seriously fed up with being
treated like a hard working stitf while
others enjoy the rich good life, then

y don't pass up this opportunity—you

risk absotutely nothing—not even the
price of a stamp.

MAKE THE RIGHT MOVE NOW
------------1
RUSH DRDER COUPON
Emie Tucker, Pres.
Unique Ideas, Inc. Dept. PEE-W
1674 Broadway
New York. N.Y. 10019

1

1

1

1 Yes count me in on your $1000

I guarantee offer. | enclose $10.

1 Rush your proven easy money
method. | understand that it has

I been officially certitied, notor-

1 ized and documented. If | don't

| 2gree it can actually put $1000 or
more in my pocket within 10 days

1 1 can return it for a tull refund,

1 including my 10¢ postage. There

1 is no risk on my part.

]

1

)

1

1

Name.
Address .
City..

State. - Zipe
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‘€SP TRAINER -

Check your

Psi Quotient
with this

YOU CAN RUN SOPHISTICATED TESTS Oi{
USE THE MACHINE AS A SURE-FIRE PARTY GAME

DID you know that clectronics technology  to use a “pwo-tailed” distribution. This, in
is being used to confirm extra-sensory- effect, doubles all probabilities. The reason
perception (ESP), among other psychic it's called two-tailed is that both halves of
phenomena? Using digital logic, radioactive  the probability distribution are used rather
decays, and computer programs, scientists

are showing that: j+5v (LosicaL )
e A possible link exists between business -
success and ESP. i et o PR
e Mind may influence matter even at micro- c
. e, %1 _
scopic levels. e 3
e ESP communications may be just around ——
TOTRTYE COMPARE
the corner. . . %ALL SWITCHE ‘
The ESP tester described here is actually gg‘én“u FF8 g l
a random-number gencrator and a testing AT
circuit that records and displays your hits m = 1
and misses. It uses inexpensive TTL logic
and a simple transistor as a random-noise NOISE "HITS"
: . . PULSES . +5vIN MEMORY
source. Thus, your experiments with this de- grr;?A?_F
vice guarantee that the target selection is
totally beyond any known physical effect and
that recording error is eliminated. With it, DISPLAY
. . DISPLAY
ou can actually conduct an unbiased inves- . L i
Y Y Fig. 1. Simpli- CLICIA

tigation of ESP, as well as play some enter- . .
taining games. fied block dia- Osesin TRIAL

. ram of unit.
In Parapsychology it has become standard gram of unt
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than one half. The decision to use two tajls
came about from strong evidence that con-
stant missing, scoring below chance, is
valid an indicator of Psi as constant hitting.
In fact, even constant scoring at chance is

as

evidence of Psi. Thus, not knowing the direc-
tion Psi might take, parapsychologists take
the conservative route and double the re-

sulting probabilities.

When is a score evidence of Psi? Scientists
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choose odds of 20 to 1 as good indicators of
the truth of a statement of theorv. If such
odds are repeated a large number of times,
we have the beginnings of a theorv. Para-
psychologists use odds of 100 to 1 as evi-
dence of Psi. Probabilities between a 100:1
and 20:1 are considered suggestive but in-
conclusive. Anything over 100:1 is consid-
ered significant enough to repeat the experi-
ment. Whether to multiply your resulting
probabilities by two or use 20:1 or 100:1
depends on how you plan to use the results.

There is one additional technique becom-
ing popular in analyzing for Psi. It’s called
the variance differential effect (VDE).
Mainly, the VDE gives us a way of measur-
ing the resulting fluctuations in scores as
thev vary about the mean. For instance, look
at these results from a test using the ESP
machine with “n” on 16: 0, 16, 0, 16 and 8,
8, 8, 8. In the first case, the scores vary
greatly about the mean and have a large
VDE. The normal analysis, however, would
tend to cover up the large variations and

+8v

Fig. 2. Schematic and parts list. See Fig. 4 for diagram of power supply.

PARTS LIST

RI1, R2—1000 ohm, Ys-watt resistor

R3, R4, R21, R22—2000 ohm, Y4 -watt resistor
R5—3900 ohm, Y -watt resistor

R6, R7—68 ohm, Ya-watt resistor 10%

R8, R24, R25—220 ohm, Ys-watt resistor 10%

(]
[ O5pF

R9, R11, R12, R17, R20-—100,000 ohm,
Y4 .watt resistor

R10—1 megohm, Y -wait resistor

R13, R16, R19—10,000 ohm, Y -watt resistor

R14, R15, R18—27,000 ohm, Ya-watt resistor

Cl, C2—1.0 uF, 10-volt electrolytic capacitor

C3,C4, C5, €7, C8, C16—10 pF, 10-volt
electrolytic capacitor

6, C9,C10, C11, C17—0.05 uF disc or Mylar
capacitor

D7—IN4001 silicon diode (o7 equiv.)

Q1—2N2712 transistor (see text)

(3, 04, 05-—2N697 transistor (or equiv.)

IC1, 1C2, 1C3—Monostable multivibrator
(SN74121}

1C4—Dual JIK flip-lop (SN7473)

1C5, 1C8—OQuad two-input “nand” gate
(SN7400)

1C6, 1€C7—4-bit binary counter (SN7493)

1€9, IC10—BCD counter (SN7490)

IC11, IC12—BCD-to-7-segment decoder|
driver (SN7447)

1C13,IC14, IC15—711C op-amp (mini DIP
or TO-5 package)

DIGI, DIG2—AMinitron incandescent display
(Series 90 in 16-pin DIP package.
Available from Solid State Systems, Inc.,
P.0. Box 617, Columbia, Missouri 65201)

LEDI—Light-emitting diode (red or yellow
diffused lens)

LED2—Light-emitting diode (green diffused
lens)

S1, S2—Spdt switch (Archer 275-016 or
equiv.)

83, S5—Spdt miniature toggle switch

S4—Spst normally open pushbutton switch

Misc.: Phenolic enclosure (Calectro K4-668) :
fuse holder: line cord: 1% X 6-32 screw
and four nuts; 1Y X 6-32 spacer: wire:
solder: Molex connectors (optional): plas-
tic tabs for switches.

Note: The following are available from Cir-
cuit Craft Corporation, Box 38, San Rajuel.
Cal. 94901 : etched and drilled PC boards
(EEH-1) at $15.00 (1 1b); drilled and silk-
screened panel and case (EEH-2) at 87.50
(2 lbs); complete kit of parts (EEH-3) at
$79.50 (4 Ibs). Add sufficient amount to
cover shipping according to weights given.
California residents please add 6% sales
tax.
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give an average of 8, which is at chance.
The second set has a very low VDE and is
obviously not the kind of patterns indicative
of random events.

Theory of Operation. Referring to the
simplified block diagram of Fig. 1, a reverse-
biased transistor junction provides the source
of noise or randomly distributed frequencies.
Such noise pulses are the result of unpre-
dictable quantum actions inside the junction
and are considered one of Nature’s most
elementary random processes. The random-
ness gives us a nondeterministic number
generator since there is no way we can pre-
dict when the next noise pulse will occur.

When either the “A” or “B” switch is de-
pressed, two things happen simultaneously.
A digital logic “1” is latched (stored) in
the Q or Q of the flip-flop labeled A (de-
pending on which switch is pressed) and the
noisc pulses toggle flip-flop B a random
number of times and leave it resting with a
“1” in either its Q or Q. After all this action
has settled down (50 milliseconds in our
device) the contents of the two flip-flops are
compared and if they are the same, you are
given a “1” and the “score” counter incre-
ments by one (so does the display, if it’s
turned on). If the contents of the flip-flops
are different, you guessed wrong, and are
given nothing (the counter stays the same).

The idea, of course, is to make the num-
ber on the display as large or as small as
vou can. An internal counter counts the
number of switch depressions and after a
preset number (16, 32, 64, 128) the “A”
and “B” switches lock up and an “End of
Trial” LED comes on. The number on the
display can then be assigned a probability
value.

With circuitry doing everything but guess-
ing, there’s no chance that the results are
due to bias or skill on a strictly physical
level. With some simple statistics, the re-
sults can be used to show objectively
whether or not ESP—PK or precognition—
is occurring.

Circuit Description. In the schematic of
Fig. 2, along with the complete block dia-
gram of Fig. 3, we can divide the circuit into
seven parts: (1) the “A” and “B” switch in-
puts; (2} the random-number generator;
(3) the memory which counts every switch
depression; (4) the memory which counts
the hits; (5) the display; (6) the automatic
reset flip-flop and LED’s; and (7) the power
supply.

Depressing SI, the “A” switch, causes
monostable multivibrator IC2 to go high
(logical “1”) for 25 milliseconds. This “on”
time is controlled by R3 and C3. Likewise,
pressing S2, the “B” switch, causes mono

NOISE NOISE
SOURCE T AMPLIFIER
LOCK KEYBOARD NOISE Fig. 3. Complete block diagram
AFTER®n"COUNTS INPUT of the ESP machine showing how
Egg Y i the various circuits interact.
" MONO | cLOCK
O— n COUNTER @
"n":16,32,64 |d———q —— S - GATE NOISE
onizs SN0
FFB
PLAY
LED Q
{ A A
FFA Q COMPARE
STORE GATE . HIT
MOoNO 3 GUESS 3 jDO MEMORY P MEMORY
r
®
RESET
I DISPLAY.
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Printed-circuit board with
the logic, ‘‘n’’ counting,
and linear amplifiers cir-
cuits, plus power supply.
See p. 16 for parts layout.

Board for the two-digit
display, the “Hits’” mem-
ory, and instruction LED’s.

ICI to go high for 25 milliseconds. If SI
were pressed, causing 1C2 to go high, then
a high is stored in the Q of flip-flop IC4B. T
52 were pressed, the high is stored in the
Q of flip-flop IC4B. A signal to either input
of IC8A does three things: it causes flip-flop
IC4B to latch, it canses flip-flop IC4A to
mnlatch, and it causes IC3, the third mono-
stuble, to trigger. During the 25 milliseconds
that flip-flop IC4A is unlocked, noise pulses
will cause it to toggle a random number of
times, leaving its Q or Q with a logical *1”
in it. Because the clock input receives a hurst
of random noise, there is no way the system
will favor a particular state.
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The most fun in ESP is finding out who
has it. With this ESP machine you can dis-
cover which people have the ability to in-
fluence random events and, by relating how
they score to the experimental studies, you
can draw some interesting conclusions.

Obviously, the greater the number of tests
performed, the more valid the results. The
catch is that long tests tend to cancel out
Psi in general, Therefore, one should design
experiments that keep up the subject’s in-
terest. The most interesting results oceur, it
seems, during psychologically heightened but
pleasing conditions, Parties make an espe-
cially good setting for whipping out the
machine.

A good run, one that will show variance
differential effects, might have “n” set to
16 and consist of a total of 28 runs of 16
trials. Total trials will then be 28 X 16 or
448. Breaking the 28 runs into quarters of
seven runs each, with a break in hetween,
helps keep interest high. You can average
seven runs in each quarter or wait until
all runs are completed.

Tell participants that the device is an
electric coin flipper and the idea is to guess
how the “coin” will land by pressing either
an “A” or a “B” switch. Show them that

One can find all kinds of ways to use the
ESP machine. For example, it makes an ex-
cellent home entertainment game of chance
if the display switch is used. By shutting off
the display, plavers can compete at guessing
the score. Iere’s just a partial list of games;
use your imagination for others:

1. High score wins. Display on or off. Stop
after Yn is reached. that is, after half way.

CONDUCTING AN ESP EXPERIMENT

Other Uses for the ESP Machine

repeated random pressings of either switch
produce a “score” on the display. The score,
barring any Psi effects, should be close to
n/2 or an average of 8, most of the time.
Tell them the goal is to produce as high or
as low a number as possible on the display.
Ask the subjects to take their time and feel
out each guess.

Inform the participants that the display
can be shut off it it interferes with the test.
Each time the “End of Trial” LED comes on,
record the number on the display. Repeat this
seven times. Then add all the scores you've
recorded and divide by seven. This will be
your first quarter average. Repeat the process
three more times. Examine quarter-to-quarter
scores. Does the score start high, drop down,
then rise again toward the end? Compute the
CRaiee or differential critical ratio by sub-
tracting the lowest average score from the
highest average score. Is the VDE high or
low? Save the results from each person’s test.
After a large number of tests you can pool
your data and take a look at the gross Psi
effects.

Some people will want to press a single
switch all time time, “willing” the number
on the display to change. This is a perfectly
acceptable test for PK.

This is an option, however, and rules of your
own may be substituted.

2. Low score wins, Like above, but going
for the low score.

3. Closest score to ¥on wins. In other words,
the person coming closest to chance predic-
tion wins.

4. Largest differential score wins. Play two
runs. Subtract scores, Largest difference wins.

The outputs of IC4A and IC4B, the two
flip-flops, are monitored bv IC5, an exclu-
sive-NOR configuration of Nanp gates. Ac-
cording to the truth table for exclusive-Nor,
only coincidences between outputs will give
an output, that is, if both Q’s are a “1” we
get an output or if both are “0” we still get
an output.

Therefore, after 25 milliseconds the flip-
flop with the noise has changed states about
1000 times, the output of the exclusive-Nor
has gone high every time a coincidence oc-
curred and is now resting with its output
high or low. Now we nced some way to
convey to the “Hits” memory whether we
have a hit or a miss. IC3 is a mono used to
lock up the display while the random num-
bers are being generated. It does this by
sending a low to gate IC5D for 50 millisec-
onds when it is triggered by the “A” or “B”

14

switches. Now, 25 milliseconds after the ex-
clusive-xor has made its comparison, IC3
goes back to its normally high state. If the
output of the exclusive-Nor gate is high,
then IC5D will go low when this mono re-
turns high. This is a “Hit” condition and
causes the memory counter, IC9 and IC10,
to go up by one count. If, however, when
IC3 goes Dback to being high, the output of
IC5C is low, then the output of IC5D will
cither go high, or stay high if it was alrcady.
Both conditions signify a “Miss” and don’t
affect the counter, All these operations take
place within 50 milliseconds, which is about
two times faster than you can hit the switch.
No provision has been made for pressing
both switches together and it isn’t recom-
mended. There is no real reason to press the
switches at high speed anvway.

We need some way to show when a cer-
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tain number of switch depressions have been
made. This will constitute “n.” We use IC6
and IC7 to do this. They are 4-bit binary
counters which can count from 16 to 256.
Our display, however, can only count to 99
so any “n” which might give a score larger
than this is out. Further, a count under 16
doesn’t give sufficient probabilities. Thus,
we are left with four trial lengths: 16, 32,
64, and 128. Sixteen has been found to be a
very comfortable sctting since it is short
enough to eliminate boredom, but long
enough to give probabilities that exceed
65,536:1. Switch S3 allows us to choose
two of the four “n”’s.

When the output of counter IC7 falls low,
the desired count has heen reached and a
low trigger pulse is sent to resct flip-flop
IC8. This causes LEDI to come on, signal-
ing the end of that part of the test. 1t also
causes monostables IC1 and IC2 to lock up.
It does this by feeding a low to the Schmitt
inputs of these 1C’s. With these inputs low,
pressing SI or S2 will have no cffect and the
number displaved will be the total number
of “Hits.”

Pressing S4, the “Reset” button, puts a
low at the input to reset flip-flop 1C8C,
causing the flip-flop to change states. Now

the “End” LED goes out and the “Play”
LED comes on. At the same time all the
counters are reset to zero and you are rcady
for another run. If at any time within a run
vou want to start over, simply hit the “Re-
set” button.

The noise source consists of a reverse-
biased transistor emitter-base junction. The
transistor used in the prototype  was a
2N2712 which has a reputation for break-
ing down easily, however, not all 2N2712’s
will do this. Out of five tried, four worked.
The ultimate frequency of the noise pulses
will depend on the bandpass of the ampli-
fiers through which they pass. In this circuit,
the overall frequency is about 300 to 70,000
Hz. At 70,000 Hz, and with a 25-millisecond
sample period, the flip-flop will be toggled
about 1000 times. This is fast cnough to
guarantee a high degree of randomness.
RIO sets the hias current of the QI noise
transistor while R9 and C7, along with R1I
and C8, block any 120-1Iz in the power
supply from entering the noise source. I1C13,
ICI4, and IC15 are then non-inverting op-
amps, each with a gain of 10. Noise from
the diode junction reaches about 6 volts
peak-to-peak at the output of ICI5. From
here the noise signal is rectified to remove

56
ON-OFF

Q2
RCA 4032

TII 2.6V
CENTER

TAP-1.2A ps

c13
250yF

1

PARTS LIST

R23—100 ohm, 1-watt resistor 109

Cl12, C13—250 uF, 10-volt electrolytic
capacitor

C14—2000 wF, 10-volt electrolytic capacitor
{two 1000 uF units can be used)

C15—100 uF, 10-volt electrolytic eapacitor

Fig. 4. Schematic of power supply. PC board construction is suggested.

DI-D6:IN40OI

C18—0.1 uF disc capacitor

D1, D2, D3, D4, D5, D6—Silicon diode
(IN4001 or equiv.)

D8—5.6-volt zener diode (HEP Z0212)

(2—npn transistor (RCA40312 or equiv.)

TI—12.6V, 1.2 4 (c.t.) transformer

F1—0.5 A juse

S6—Spst miniature toggle switch
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negative components and fed to Q3 where
it is converted to the 5-volt logic level.
The power supply consists of a series-pass
regulated stage for the 5-volt logic and a
non-regulated =8 volts for the op-amps.
NOTE: The transformer in the supply may
get hot unless adequate ventilation is pro-

vided.

Construction. Building this circuit is
easier if you do it in sections. Circuit boards
are almost a “must,” since wiring could he
complex. The circuit is split into two sec-
tions; the logic for comparison, for “n”
counting, and the linear amplifiers are all on
one board, along with the power supply.
Another board holds the two-digit display
and “Hits” memory, along with the instruc-
tion LED’s, d

Begin by building the power supply (Fig.
4). After all parts are in place you should
test the supply with a 20-ohm load resistor.
Ripple should be less than 10 millivolts
peak-to-peak. Next build the = 8 volt sup-
plies, along with the noise amplifiers. The
output of the noise amplifier should oscillate
between 0 and 5 volts.

Next, install the logic circuitry and the
twelve jumpers, being very careful of pin
locations on the IC’s. Use the parts layout
guides shown below to get the various com-
ponents in the right places.

5E =

e o

z ~ z
w5 0
Lz .. 3
LS VL
== 257’ * ) L

o s

ar .

\ o - k]

4
1\

Parts
for (above)
board and (right) bal-

location guides
display

ance of ESP tester.

Probabilities (odds against) for “‘n”’ = 16

SCORE

ODDS
NORMAL

(high number

(short number

BINOMIAL

runs) runs)
16 322,580:1 65,536:1
15 4255:1 4166:1
14 740:1 551:1
13 161:1 117:1
12 44:1 36:1
11 15:1 15:1
10 6.3:1 8.5:1
9 3.2:1 5.8:1
8 1:1 5.24:1
7 3.2:1 5.8:1
6 6.3:1 8.5:1
5 15:1 15:1
4 44:1 36:1
3 161:1 1171
2 740:1 551:1
1 4255:1 4166:1
0 322,580:1 65,536:1

After finishing the logic board, move to
the display board and install all of its com-
ponents, followed by jumpers and then
LED’s. Test to see that the display will reset
by grounding the reset input after feeding it
some counts. It should return the display
to zero.

Finally, hook up all switches and you
are rcady to go. A professional-looking panel
can be made of smoked plexiglass. ®
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ORTUNATE indecd is the home owner

who can say that his cellar stays com-
pletely dry year round. When the weather
is hot and humid outside and relatively
cool and humid in the basement, moisture,
mold, and mildew usually start to collect.
The situation can be greatly improved by
equalizing the temperature differences.

The project described here consists of a
ventilating svstem to draw the cool, damp
air from the floor of the basement and
replace it with warmer air from outside.
The system includes an clectronic differ-
ential ecircuit which senses the temperature
difference between inside and outside and
turns on the ventilating fan when necessary.

A typical small axial fan, mounted in a
6” diameter stove pipe can move about 100
cubic feet of air per minute. Assuming a
50’ x 207 X 7’ basement, it will take the
fan about 70 minutes to change the air, Of
course, using a larger fan or having a
smaller basement will change the time. For
maximum benefit, the ventilator should be
run cvery day.
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BIFFERENSIAL-
TEMPERATVRE
DASEMENS
VENTIEATGR

KEEPS OUT MILDEW AND MOLD

BY JIM ASHE

How It Works. The cireuit used to detect
the temperature ditference s shown in
Fig. 1. Essentially it consists of an opera-
tional amplifier (ICI) whose output state
is determined by the voltage drop across a
pair of germanium tempcraturo-sensing
diodes, DI and D4. This voltage drop is
dependent not only on the current flowing
through the diodes but also on the ambient
temperatures surrounding them. The inte-
grated circuit is connected as a differential
amplifier whose output is coupled to a
Schmitt trigger consisting of QI and Q2.
The trigger circuit converts the relatively
slow action of the output of the op amp
(due to the slowly changing voltage across
the diodes) to a fast-acting switch. The
trigger, although it is a form of multivi-
brator, does not change the frequency of
operation. Since such a circuit is regenera-
tive, its action is fast; and slow input signals
become sharp, decisive outputs.

Although it is possible to connect the
motor control relay to the collector circuit
of the Schmitt trigger (Q2), some added
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Fig. 1. The op amp turns
on a ventilating fan when
the differential tempera-
ture between D1 and D4 is
over predetermined limit.

]
“To  CONTACTS
FAN
PARTS LIST

C1,C2—200-uF, 15-volt electrolytic capacitor
D1,D4,D8—Germanium signal diodes (HEP
134. D1 and D4 matched. See text.)
D2,D5—HEPZ0214 6-volt, 400-mW
diode
D3,D6,D7—Silicon diode (HEP 154 or equiv.)
D9—HEP105 12-volt, 1-W zener diode
F1—%A fuse and holder
ICI—Operational amplifier (741 or similar)
K1—500-0hm, low-current dc relay
Q1-03—2N3394 transistor
R1,R5.R6—1000-0hm, Yo-watt resistor
R2--2700-0hm, Yo-watt resistor

zener

R3—10,000-0hm potentiometer
R4—3300-0hm, Yo-watt resistor
R7—I1-megohm, Y-watt resistor
R8,R10,R15—1500-0hm, Yo-watt resistor
R9,R13—1800-0hm, Yo-watt resistor
R11—10,000-0hm, Yo-watt resistor
R12—15,000-0hm, Yo-watt resistor
RI14—470-0hm, Yo-watt resistor
R16—150-0hm, 1-watt resistor
T1—Filament transformer; secondary: 9 V at
100 mA
Misc.—Length of two-conductor cable, chas-
sis, stovepipe and elbow, 117-volt axial fan,
socket for IC1 (optional), mounting hard-
ware.

working margin is included by using the
trigger to drive a biased power stage, Q3,
which has the relay in its collector circuit.
The emitter of Q3 is biased by RI5 and
zener diode D5, so that Q3 is either on or
off. When the positive-going signal from
Q2 occurs on the base of Q3, it turns on
very fast, energizing the relay.

The amplifier compares voltages across
the two diodes, DI and D4. Diode D3 acts
as a safety diode if the circuit happens to
have power applied when D1 is not in the
circuit. This is necessary to protect the op
amp. Feedback resistor R7, in conjunction
with the 1000-ohm input resistor produces a

18

stage gain of 1000 in the op amp. To reduce
temperature sensitivity, R7 can be replaced
by a smaller resistor to reduce circuit gain.

Zener diode D2 clamps the input circuit
at 6 volts, since the op amp cannot accept
signals near ground or close to 12 volts.
Most operational amplifiers do not have
this problem as they are operated by either
a positive or a negative supply.

Diodes DI and D4 should be as alike as
possible and should be checked by measur-
ing their forward voltage drop. This is done
by connecting a resistor in series with the
diode and power source and measuring the
diode drop very carefully. Final adjustment

ELECTRONIC EXPERIMENTER'S HANDBOOK



MUFFIN .

FAN HANG PIPE AND FAN
ASSEMBLY FROM
OVERHEAD

6"STOVEPIPE
AND ELBOW

4"CLEARANCE FROM FLOOR

AC TO FAN

2' OR MORE FROM STOVEPIPE
TO WARM

SENSING DIODE

OUTSIDE WINDOW

DIFFERENTIAL CIRCUIT

TO AC SOURCE

Fig. 2. Diagram shows how to install
the fan (in stovepipe) in a basement
window, to draw out cool, damp air.

of the bridge will be made by R3. Reduc-

ing the value of R3 raises the DI current

simulating a falling temperature outdoors
.. ~ - .

or a rising tcmpvruturc indoors.

Construction. The circuit can be con-
structed on perf bouard or a printcd circuit
hoard. There is nothing p;u'ticulurly critical
about the circuit. Diode D4 is mounted on
the circuit board in such a way that air
can  circulate around it. Diode DI s
mounted outside the basement window and
connected by a length of ordinary two-
conductor cable. Do not place DI where
it will get direct sunlight, since the exces-
sive heating will produce false results.

The mechanical arrangement is shown in
Fig. 2. A suitable length of 67 stovepipe
with an elbow is the main clement. The
axial fan is mounted to the end of the elbow
as shown and the entire assembly is sus-
pended so that the fan is in the window
(remember it exhausts the hasement air)
and the bottom of the stovepipe is about 4”7
from the floor. Keep the electronic circuits,
especially D4, at least two feet away from
the bottomr of the stovepipe so that the
moving air will not cool the diode and
produce a false indication in the differential
circuit.

Calibration. \Vith DI and D4 close to
cach other, allow them to stabilize for an
hour or so. Then set R3 a little bit hevond
where the relav opens. The two diodes are
now temperature matched. H a large fan is
required, and the current demand is more
than the KI contacts can tolerate, use Kl
to drive a power relay or a simple SCR or
triace controller.

The electronic circuit for differential temperature sensing can be easily assem-
bled on a breadboard as shown here. It should be positioned two feet from pipe.

1975 Winter Edition
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Builda
WHEATSTONE BRIDGE

099,900 Resistance Values
to Measure or Substitute

BY CONSTANTINE CALLAS
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A PC board, mounted directly on meter terminals, is used to holq tvgo b_r[dge
circuit resistors as well as provide connection points for the circuit wiring.

Here is a versatile project that will serve the
experimenter or technician in two ways: It can
be used as a test instrument to measure any
resistarice value from 1 ohm to 1 megohm; and
it can provide substitute resistors over the same
ohmic range to be plugged into any circuit.

MURPIIY’S “Law of Resistors” states that
you never have the value of resistor
needed to test a particutar circuit and that,
when measuring a resistance value (using a
VOM), the needle invariably goes to the
crowded, difficult-to-read, end of the scale.
If you have these problems, you will want
to build the combination Wheatstone bridge/
resistance substitution box described here.
At the flip of a switch, you can get resist-
ance substitution values from 1 to 999,999

quite a few parts. As the schematic in Fig.
1 shows, this bridge/resistance box has only
four resistors and four spdt switches in each
decade. Not only does this represent a
monctary saving, it also means that con-
struction is simplified.

Note that the resistors in cach decade are
in a 1—2—3—3 arrangement. Thus in the
first decade, you can obtain any value from
0 through nine by switching in the required
values and shorting the others out. The
same is true of all the other decades. Since
the decades are in series, ohmic values from
0 to 999,999 are obtainable.

The Wheatstone bridge, whose simplified
schematic is shown in Fig. 2A, is an clec-
tronic balance circuit. If R,, Ry and R, arc
known, then Ry must have a resistance such
that there is no voltage difference between
points A and B in order to get a null indica-

BSTITUTION BOX

ohms in one-ohm steps or you can measure
precisely the value of an unknown resistor
within the same range.

Conventional resistance substitution boxes
have nine resistors and a 10-position switch
for cach decade. For six decades, a total of
54 resistors and six switches is required—

1975 Winter Edition

tion on the meter. When Ry is either higher
or lower than the required balancing value,
the meter will deflect to one side or the other
by an amount proportional to the difference.
If R, and R. are made equal and R, is ad-
justable, the value of an unknown resistance
at Ry can be determined by adjusting R,
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Any size zero-center microammeter may be used
and the meter scale may be left “as is,” or
marked as ‘“‘over’’ and ‘‘under’” on the right and
left sides. The meter scale divisions are not used.

Construction. The prototype was as-
sembled in a large plastic case as shown in
the phatos. With the 24 switches mounted
on the front panel, the precision resistors
arc conunccted directly to the switch termin-
als. In the prototype, the sensitivity control
R27 and the bridge power switch §$235 were
mounted on the top of the cabinet with all
other controls on the front, The battery is
clip-mountcd inside the chassis and the two
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Fig. 2. The classical Wheatstone bridge is il-
lustrated at A, while B shows how it is cre-
ated in the bridge-substitution box project.

The bulk of the work is
in cutting the holes to
mount the 24 switches
in the selector circuit.
Be careful when drilling
plastic as it shatters very
easily. If there is any
doubt, use a metal cover
for the plastic container.
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8 t0 10 Ibs, of exoctic computer boards containing
every concievable type of component. Transistors,
diodes, integrated circuits, linear and digital, relays,
Zeners, Precision resistors & capacitors. Resistors
heat sinks and much more. Satisfaction guaranteed.

STOCK NO.X9801 $5.00 per set 3/13.00

HIGH POWER TRANSFORMERS

Hard to find high power transformer. 64 volts@
6.0 amps. ct., 18 volts @ 8.0 amps. ct.,32 volts,
@6.0 amp. & 400 volts @ .150 A. ct. Great for
all those 250 watt power amplifiers.

STOCK NO.X9905 11.95 ea. 2/22.00 5/50.
3%2* LIQUID CRYSTAL

__WRIST WATCH DISPLAY

The AEO129 Liquid Crystal
Display specified in Jan.'74

POPULAR ELECTRONICS Author’ ro S o
article Build This Electronic g s prototype has a 10-turn poten
41 " Digital Wristwateh, tiometer for close resolution but a
We supply reprint of articie, and data sheets, conventional pot may be used instead.
STOCK NO.B 5192 with Socket $19.75
MINIMUM ORDER $5.00, Include sufficrors I'¢ slht()l;. associated  with the l)ndgt. (R25
postage;excess refunded.Send for latest 56 and R26) are mounted on a small picce of

Page catalo i iti - . .
9¢ catalog with exciting values, perf board which is then attached to the

nElT‘ Emm"mm meter terminals. The ('()mp]cto svstem s
BOX 1, LYNN, MASSACHUSETTS 01503 wired as shown in Fig. 1. When it is

finished, use some form of rub-on letters to
CIRCLE NO. 4 ON READER SERVICE CARD . . o
oo EERT identifv. the various  controls  and  the

= switches,
BE CHOOSEY.

YOU CAN AFFORD TO WITH EICO Operation. To use as a substitute resis-

tor, place S26 in the RESISTANCE position
The more you know about electronics, the more you'll ap-

preciate EICO. We have a wide range of products tor you 1}11(1 set th(-. appropriate  switches on .the
choose from. each designed to provide you with the most front of the instrument to total the desired
pleasure and quality performance for your money. If you - NS b FPT 70 Am anasn Sl Ve

prefer. you cah “Hulld-Yourseli~ and save.up tn Sa% ih value. The resistance is available across Ji
our famous electronic kits un(l ]2

For latest EICO Catalog on Test Instruments, Automo- T, S0 » Wheats s bri D e <

. ! 1S weatsto ae,

tive and Hobby Electronics, Burglar-Fire Alarm Systems and . T'o use the W ( ,lt tone b 1(1‘“ _I)!‘KC S26
name of nearest EICO distributor, check reader service card in the BRIDGE position and sct R27 for maxi-

or send 50€ for fast first class mail service mum resistance. Connect the unknown re-
sistor to JI and J2 with appropriate test
leads. Depress pushbutton switch $25 and
operate anv of the resistor switches. Note
the direction and amount of meter move-
ment. If the meter reads “too little.” increase
the resistance; if “too much,” decrease the
resistance. Continue adjusting the known
resistance until a null is obtained on the
meter. As the needle is brought nearer zero,
adjust potentiometer R27 to obtain greater
sensitivity.

Once you get the hang of operating this

Over 3 million Eico

instruments in use bridge we venture to predict that it will
i 945 o
Ll VN be in use often and prove to be one of the
handier items on vour bench. Despite its
283 Mana1see ook fp seeming complexity, it is casy to build if
CIRCLE NO. § ON READER SERVICE CARD vou follow directions. &
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BY DENNIS BERNIER

Director of Research & Development
Kester Solder Division, Litton Systems, Inc.

solder
& Soldering

How to make reliable

soldered connections and insure
that your circuits will perform.

N electronic assemblies, solder is used to

join metals more often than any other
type of fastener. While much thought is
usually given to choosing the correct elec-
tronic components and circuit layout, too
often little attention is paid to choosing
the proper soldering materials and learning
the techniques for making reliable soldered
connections. The failure of an expensive
piece of electronic equipment can frequently
be traced to a defective solder joint, a
costly error made by an assembler with an
inadequate understanding of soldering prin-
ciples.

Soldering of electrical connections in-
volves both scientific techniques and prac-
tical experience. The science of solder
metallurgy and the chemistry of fluxes are
carefully researched in solder manufactur-
ers’ laboratories, resulting in high-quality
products for every soldering application.
The user of soldering materials should be-
come familiar with the requirements for
making reliable soldered connections and
develop the necessary skills in using the
proper solder, flux, and soldering equip-
ment.
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The word “solder” is derived from the
Latin “solidare,” meaning “to make firm.”
Soft-soldering refers to joining metals at
temperatures below 700° F, a low enough
temperature  to allow the use of simple
tools and easy-to-learn techniques.

Solder Alloys. Although there are hun-
dreds of solder alloys made from many
different metals, the most common solders
consist of a mixture of tin and lead. Fig. 1
indicates the melting point (solidus) and
flowing point (liquidus) of several com-
positions of tin and lead.

When tin is added to lead, or lead to
tin, the melting point of the original metal
is lowered. The 63/37, tin/lead, composi-
tion is called the eutectic alloy since it melts
and flows at the same temperature (361° F).
The other tin/lead alloys melt with a “plas-
tic range,” where the solder is not com-

letely melted and is in a pasty condition.
The high-lead-content alloys (60-100%) are
applicable in the plumbing industry because
these alloys can be used to fill wide gaps.
For electrical soldering, however, only the

alloys near the eutectic —composition
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(63/37) have the required low temperature
and \vetting propertics.

Other special alloys are used; for in-
stance, when soldering to silver, a solder
with 2-5% silver can be used to prevent
silver from dissolving into the solder. The
choice of alloy is also dependent on the
soldering temperature. It is recommended
that soldering be done with the Towest melt-
ing solder alloy possible, to avoid heat dam-
age to electronic components. Fig. 2 indi-
cates the most common solder alloys and
their melting temperatures.

Metal Solderability. Soldcrability is sim-
ply defined as a clean metallic surface. Re-
moval of all dirt from surfaces to be sol-
dered is essential. The soldering fux will
remove only oxidation. Other dirt, such as
wax, oil, grease, or CpoXy on commonent
leads, should he removed prior to fluxing
and soldering.

Mectals which do not oxidize, like gold
and platinum, are the easiest to solder.
But, because of their high cost and rapid
dissolution in solder, these metals are best
avoided for soldering. More common solder-
able metals used in making clectronic com-
ponents are capper, brass, nickel, cadminm,
tin, and solder-plating—all of which form
oxides or tarnish which a mild flux can
remove.

Soldering requires that the melted sol-
der dissolve small amounts of the solderable
metal, such as copper, and form a new
intermetallic componund hetween the solder
and the solderable metal. This intermetallic
layer is what holds the solder joints to-
gether. ’
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Soldering Flux. When a metal surface,
like copper, is exposed to air, the oxygen
in the air will tarnish or oxidize the copper
surface. This oxidation occurs even more
rapidly when the surface is heated. So, the
soldering flux must he able to remove a
small amount of oxidation already on the
surface and prevent oxidation during heat-
ing. Only a clean surface is a solderable
surface. When the solder melts at elevated
temperatures the heated metal surface must
be clean for the solder to bond properly.
The flux causes the solder to “wet” and
spread out on the surface.

There are three types of flux: inorganic
acid, organic, and rosin. For most elec-
tronic soldering applications only the rosin
or resin (activated rosin) types can be used
since the other types are acidic and too
corrosive. Liquid Huxes are used for auto-
mated soldering or to assist in removing
stubborn oxides when hand soldering. The
most ceffective solder for hand soldering is
one with a flux core. During rapid heating
with the iron, the fHux and solder are in-
troduced to the joint simultaneously  to
complete the connection. The activated
rosin flux is preferred hecause of its im-
proved oxide-removal properties. For most
applications, the rosin and resin fluxes which
leave residues that are hard, non-sticky,
non-conductive, and non-corrosive, need
not be removed after soldering. If removal
is desired, a flux-residue remover is recom-
mended for the job.

Soldering Technique. Besides choosing
the best saldering materials, care should

ELECTRONIC EXPERIMENTER’S HANDBOOK



be taken to use a soldering iron which sup-
plies the right amount of heat. The key
word is heat and not temperature. The
proper  size soldering iron  tip will have
cnough mass to rapidly heat the comection
so that the flux-cored solder can be applied
before excessive oxidation has built up on
the metal surface. Too little heat will cause
a cold solder joint, a case where  the
solder has solidified before dissolving the
base metal to f(_n'm the proper bond. Too
much heat, on the other hand, may cause
the solder to form too thick an intermetallic
laver, causing a brittle joint.

A soldering-iron tip should be kept tinned
at all times; that is, it should have a coat-
ing of molten solder. A copper tip will
dissalve in the solder and cventually wear
away, requiring re-shaping with a file and
re-tinning. Copper tips are often iron-plutcd
to prevent this crosion, but an iron-plated
tip is more difficult to keep tinned than an
all-copper one.

One common error is applying the flux-
cored solder on the hot soldering iron tip.
This procedure burns away the flux hefore
the solder melts, thus preventing wetting
of the metal being soldered. The flux-cored

MELTING

ALLOY TEMP. ° F
63/37 tin/lead 301
61/ 40 tin/lead 361-374
50/50 tin/lead 3n1-418
40/60 tin/lead 361-460
62/36/2 tin/lead/silver 354-372
96/4 tin/silver 430
%/5 tin/antimony 150-164
10/88/2 tin/lead/silver 514-576

Fig. 2. The most common solder al-
loys and their melting temperatures.

solder should only he melted on the heated
metal surface so that there will he an ade-
quate amount of flux on the hot metal to
prepare the way for the solder. ,

The requirements for veliable soldering
are: (1) solderable metal surfaces: (2)
proper flux; (3) correct solder alloy: and
(4) sufficient heat.

If all these requirements are met. solder-
ing will Decome  a simple, inexpensive
method for joining metals rather than a
tedious, esoteric task to be performed onlv
by experts. @®
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COLUMBIA 4 CHANNEL SQ

Solid state SQ 4 channel adapter, 2 amps
built in. Decodes 4 channel or synthesizes
4 channel. $35.00

LED READOUTS $.20!

The price is not a mistake. We have some
hobby variety with some segments out.
Ukinbuyem for as low as 5 for $1.00

PHOTO STROBE

For use with most Instamatic cameras. With
nicad battery and built-in charger. Never
buy flash cubes again. $9.95

AM—FM RADIO

For console installation, w/face plate, no
knobs. Stereo amplifiers for tape or turn-
able playback. $15.00
Pair of matching speakers w/xfmrs for
above $5.00

Please add postage for above.
Free Catalog
JOHN MESHNA JR.
PO Box 62, E. LYNN, MASS. 01904

CIRCLE NO. 10 ON READER SERVICE CARD

Now...the most enjoyable,

[do-it-yourself|project

of your life—a Schober— —

[Electronic Organl] =

o e —

You'll never reap greater N i ;

reward, more fun and proud == '—'-_._T
accomplishment, more t “1EX.

benefit for the whole family 3 m—-&ﬂ"f}\
than by assembling your own ! (;_\;\N_.\_- 1
Schober Electronic Organ. Sm—
You need no knowledge of electronics, woodwork or
music. Schober's complete kits and crystal-clear instruc-
lions show you — whoever you are, whatever your skiil {or
lack of it) — how to turn the hundreds of quality parts into
one of the world’s most beautiful. most musical organs,
worth up to twice the cost of the kit.

Five superb models, with kit prices from $575 to around
$2.300. each an authentic musical instrument actually
superior to most you see in stores.

Get the full story FREE by mailing the coupon TODAY
for the big Schober color catalug, with all the tascinat-
ing detaits!

The m‘ﬁoép? Organ Corp., Dept. EH-9
43 West 61st Street, New York, N. Y. 10023
[J Please send me Schober Organ Catalog.

[J Enclosed please find $1.00 for 12-inch L.P.
record of Schober Organ music.

NAME
ADDRESS

CIRCLE NO. 11 ON READER SERVICE CARD
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PRECISION LAB
POWER
SUPPLY

BUILD THIS REGULATED SUPPLY
WHICH DELIVERS UP TO 30 V AND 1.2 A

BY C. R. BALL, JR.

VERY electronics hobbyist and service

technician needs a bench power supply.
To obtain best results, the supply should be
completely variable from zero to the max-
imum voltage used in semiconductor cir-
cuits (usually 30 volts), and be capable of
delivering enough current to carry normal
loads (at least 1 ampere). In addition, the
supply should have excellent regulation
(both with power-line variations and load
changes), minimum ripple and noise, auto-
matic current limiting, and provisions for
avoiding damage in case of inadvertent
shorts.

The power supply described here meets
these requirements. Its output is 0-30 volts
with a line or load regulation of 0.02% or
1 mV; 0-1.2 A with line or load regulation
of 0.2% or 1 mA. Transient recovery time
is less than 25 microseconds, and ripple and
noise are less than 0.25 millivolt rms. Cost
is less than $80.

Theory of Operation. The complete
schematic of the power supply is shown
in Fig. 1. However, its operation can be
better understood by referring to the block
diagram in Fig. 2. The ac power is applied

e R e e e R T
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Fig. 1. The use of a special integrated circuit gives this power
supply its excellent electrical characteristics. Circled letters in-
dicate connections to board if you decide to duplicate prototype.

PARTS LIST
Ci—150-ul. S0-volt electrolytic capacitor
G2, 01— 00k, S0-rolt dise capacitor
C3—-2800-uk. 50-volt electrolytic capacitor
D5—0. 7.k, S0-volt Mylar capacitor
Ciim240-pl, 300-volt polystyrene cupacitor
CP—0-pl, 500-rolt polystyrene cupacitor
C3—300-pl, 50-rolt electrolytic capacitor
CO—0.02-uk, 600-volt disc capacitor
D1-D8—Diode (Mallory PTC205 or M2.54)
F1—1A4 slow-blow fuse and holder
1C1—Integrated circuit (Beco 670-003)
J1-d3—Fire-watt binding post

Y i—0.1-mA meter (requires scale modifica-

tion)

O 1—Transistor (Motorola W PS6es3l or
HEP736)

Q2—Transistor (Motorola 2N3055)

R1—Dual concentric control, 30,000-3000
ohms

R2—8550-0hm. Ya-watt 19 metal film resis-

tor
K3, R4—10,000-0hm, Ve-watt 5% resistor
R5—1200-0hm, Vo-watt 10% resistor

R6—Dual concentric control, 300-50 ohms

R7—1000-0km. Va-watt 109 resistor

R8—0.39-0hm, 10-watt 10% resistor

RO—d70-0hm, ‘Yw-watt 19 resistor

R10—35000-0hm, Ya-watt 19 resistor

R11. RI12—2200-0hm, ‘wwatt 0% resistor

RECTI—Rridge rectifier (Varo 1’S248)

SI1.S2—Dpdt twiteh

TI—Power transformer: seconduries: 32V at
124 and 19V at 0.054 (Beco #101-050)

Wisc—Suitable chassis, heat sink (Delco
7281353), power transistor mounting hard-
ware and insulator, silicone grease, capaci-
tor mounting bracket, cdge connector
(Amphenol  143-010-03),  thee-wire line
cord. wire, solder, etc,

Note—The following are available from Beco
Ine.. P.O. Box 686, Salem, VA 24153: two
PC bourds (PS304) at $4.95; 1C1 (670-003)
at $8.25: meter with special scale (650-004)
at $10.50: transformer (101050} at 59.70:
complete kit of parts including all hard-
ware, nameplates, wire harness, etc.

(PS30K) at $79.50.

/
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of the supply, all of the func-

tions enclosed by the dashed
lines are contained within IC.

to transformer T1, one of whose secondaries
supplies bridge rectifier RECTI and filter
C3 to provide unregulated dc for the over-
all regulator. The other secondary supplies
rectifier D1 and filter CI to create the de
power required by the reference voltage
reculator in [C1

There are five functional circuits in IC].
In addition to the reference voltage regula-
tor, t])ey are a constant-current source, a
voltage-controlled amplifier (VCA), a cur-
rent-controlled amplifier (CCA), and an
on gate. Transistor QI is an amplifier

Fig. 3. These are actual-size foil pat-
terns of the printed-circuit boards.
They can be made of 2-0z. epoxy-glass.
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driven by the output of the or gate; and Q2
is the main series pass regulator.

The reference voltage regulator provides
a stable reference voltage for the constant
current portion, against which variations in
other paramcters arc compared. The VCA
functions as a voltage-error sensing ampli-
fier. One input to this differential amplifier
is connected to the postive output of the
supply, which is compared to a reference
voltage derived from a known caurrent pas-
sing through a variable resistance (the volt-
age-control potentiometer). The preset re-
sistance of the potentiometer multiplied by
the known current Howing through it deter-
mines the reference voltage. Since the VCA
tries to maintain the voltage between its
two inputs at zero, any difference between
them produces a change in the VCA output,
thus causing cither an increase or a decrease
in the drive to Q2.

The CCA operates in a similar fashion,
except that its inputs are derived  from
cither side of a current-sensing resistor
(Rs). Therefore, any difference between
the voltage set by the current-control po-
tentiometer and the voltage across Rs causes
a change in the output of the CCA to in-
ercase or decrease the drive to Q2.

The or gate determines whether the
voltage or current control sets the output of
the power supply. If either the VCA or CCA
calls for a change in drive to Q2, then that
amplifier is in control. Output amplifier Q1
provides the necessary gain to drive Q2.

Fig. 4. How components are mounted
on boards. The small one plugs into
the edge connector on the big board.

AT

» 4
- RIZ-“‘&;...R”...

DT,

Q2 g}

‘SIﬁm&%

EDGE CONNECTOR
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Fig. 5. Completed boards should look
like these. The two dual potentiomet-
ers mount big board to chassis front.

Construction. The power supply can be
assembled in ahnost any manner, but the
“mother-daughter” PC board approach used
in the prototypc represents an casy assem-
bly procoduro and also allows for variations
in” the circnit, if desired. Foil patterns for
the two boards are shown in Fig. 3. They
should be fabricated on 2-0z cpoxy-glass
board and joined by a 10-pin edge con-
nector.

The components are installed on the
hoards as shown in Fig. 4. The lavout of
the large board is such that sceveral points
are pm\'ided for the same connection of
some c()mpononts to allow for variations
in size among manufacturers. Ohserve the
polarities of p()lurizvd capacitors and semi-
conductors. Dual poteuntiometers RI and R6
should be mounted close to the board before
soldering since they provide support for the
front end of the large bhoard. Clip off the
excess potentiometer terminal lengths after
soldering. The completed boards are shown
in Fig. 5.

The hoards and other components are

31



mounted in a suitable chassis as shown in
the photograph. The heat sink for Q2 is
mounted on the rear apron using thermal
insulation (cork, rubber, etc.) between heat
sink and metal chassis. When mounting Q2,
use generous amounts of silicone grease and
the insulator washers provided with the
transistor.

The photographs show how the various
controls, the meter, and output jacks are
mounted on the front panel. Remember
that the two power contro%’s also support the
mother hoard (with spacers and mounting
hardware). The line cord is brought out
through a grommeted hole in the back of
chassis. The largefilter capacitor (C3) is
sccured in a clamp mounted on the
chassis, while the power transformer is
mounted along the back of the chassis.

The scale of the meter must be modified
to indicate from zero to 35 volts with each
5-volt step identified. On the current scale,
each 0.2-ampere step should be marked
from zero to 1.5 ampercs.

Checkout and Use. Before putting the
supply in operation, recheck all wiring and
interconnections. Be especially caréful with
02 making sure that it is insulated from
the heat sink and chassis and that it is prop-
erlv connected.

Turn on the power and set SI to the
VOLT position. Set the concentric current

PROJECT EVALUATION ~
HIRSCH-HOUCK LABORATORIES

The ripple was well within specs, typi-
cally from 135 to 250 microvolts depend-
ing on load and output voltage. The line
regulation was excellent, with no per-
ceptible change in output from 105 to
125 volts input. (We could detect as little
as 1 millivolt if it had existed, since we
used a stable reference voltage to buck
out the supply voltage and a Triplett
VOM on its 0.3-volt scale as a null meter.)

Load regulation was not as good as
claimed. At 5 volts output, the 0.029,
regulation would have corresponded to
1 millivolt, a barely detectable level. We
measured a change of 18 millivoits from
no load to 1.2 amperes, indicating a
source resistance of 0.015 ohm. Good,
but not as rated.

No measurements were made in the
constant-current mode, but the constant-
voltage to constant-current transition
seemed to occur smoothly and as in-
tended.
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HEATSINK

Q2
This shows completed supply ex-
cept that the small board is not

plugged into edge connector so
that it doesn’t hide other parts.

controls (R6) to about midrange; and ro-
tate the concentric voltage controls (RI),
noting that the meter indicates between
zero and approximately 30 volts. Place SJ
in the axte position, short the output term-
inals (JI and J3) and rotate the current
controls. The output current should vary
between zero and 1.2 amperes.

Set the current control about midrange,
remove the short between JI and J3 and
connect a 15-ohm, 30-watt resistor across
the output terminals. Place SI in the voLt
position and slowly turn up the voltage con-
trol until the meter comes to a stop. Note
both the voltage and current at this point.
This is called the voltage-current transition
point. Now, increase the voltage and note
that the current does not change. (The sys-
tem is now in currvnt-regulation mode.)
Rotate the voltage control back to the point
where the voltage just starts to decrease.
Then rotate the current control toward
maximum and note that the voltage does
not change, (The system is now in voltage-
regulation mode.) If all these checks work
properly, the supply is ready for use.

It vou want to limit the current flow in
an external circuit, short JI and J3 and set
the current control to the desired level. Re-
move the short and connect the supply to
the circuit. No matter what happens in the
circuit, the maximum current flow will bhe
limited. As the voltage is brought up to the
required value, the circuit current can be
read off the meter. The supply can also be
used for constant current by presetting the
current and varying the voltage. @
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adjusting
your T Vset
for best color

Procedure used to get like-new picture

BY DAVID J. WATERS

NEW color-TV recciver, once properly

set up, is capal)lc of producing sharp,
clear color pictures because the three beams
from the electron guns strike the centers
of their respective color dots on the picture
tube screen. Light coming from cach dot
under these conditions is a pure color, un-
contaminated by the other two colors,

As the months go by, however, things
begin to happen to the sharp, pure color.
Tubes begin to age and other components
like capacitors and resistors begin to drift
off valuc. The aging and drifting worsen as
time goes by. Fortunately, all color TV re-
ceivers are designed to permit adjustments
that will satisfactorily compensatc for com-
ponent deterioration and other causes of
color imperfection. In this article, we will
discuss how to make some basic adjustments.

Purity Test and Adjustment. Onc of the
major causes of loss of color clarity is a loss
of purity. To test for color purity, tune your
receiver for the best possible color picture,
workirig with the fine tuning, aft (if any),
tint, color, brightness, and contrast. Tune
through all channels, looking for areas of
color “blotches” common *~ all channel set-
tings. If you note any such arcas, color
purity must be re-established.

Degaussing is the procedure used for re-
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storing color purity. The only tool needed
is a degaussing coil with a 107-12 line cord
and a momentary-action power switch.

Plug the coil’s cord into an ac receptacle
so that you can bring the coil right up to the
front of the picture tube and also back
away 8 or 10 directlv in front of the tube.
With the TV receiver turncd off. hold the
degaussing coil parallel to the center of the
picture tube and begin making small cir-
cular movements with the coil. While the
coil is in motion, activate and hold the pow-
er switch and continue to deseribe ever
widening circles until vou have covered
the entire screen area of the picture tube.
Then, still depressing the power switch,
back away from the receiver about 8 or 10/
and let go the switch.

A word of caution: A degaussing coil de-
velops a powerful electromagnetic field that
can destroy the speaker or the convergence
magnets, as well as ruin a non-antilmagnetic
watch. So, do not bring a degaussing coil
near the speaker or the rear of the receiver,
and remove your wristwatch.

After you have completed degaussing the
picture tube, turn on the receiver and tune
in a color broadcast. Carcfully recheck all
areas of the picture for color impurity. Tf
any such areas still exist, degauss the pic-
ture tube again.
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While you are examining the picture,
take carcful note of how the colors are con-
verged. Do this with the color control set
to a “natural” level—not to saturation. If
the colors arc improperly converged, the
outlines of figures against a background of
contrasting color will reveal color “fringing.”
The fringe mav be red, green, or blue and,
if present, indicates that reconvergence is
necessary. Note, however, that some mis-
convergence is normal for all dot-triad pic-
ture tubes, especially at the corners and
extreme top, bottom, and sides. So, if, at a
normal viewing distance, the color fringing
caimot be noticed, there is no need to re-
converge the beams.

A note of warning is in order hefore pro-
cecding. Unless you are familiar with the
procedures to follow when working around
high voltages, do NOT perform the follow-
ing steps—have a TV technician do them.
Once the back is off of a powered recciver,
dangerously high wvoltages are present at
various locations; so, if you do not know
what you are doing, don’t gamble on get-
ting a bad shock,

Regardless of the need for convergence,
purity adjustments must he made. Turn
off the power from the receiver and re-
move its back, Turn the color control fully
counter-clockwise., Then plug a cheater
cord into the receiver’s safetv interlock and
the other end into an ac outlet. Turn on
the power and allow the recciver to warm
up until a full raster appears on the screen.,
Pr()p a mirror up at a convenient distance
and angle in front of the TV screen so that
vou can readilv sec the screen image while
working behind the receiver,

Being careful to touch nothing eclse, go to

the back of the receiver and set the BLUE
SCREEN, RED SCREEN and GREEN SCREEN
controls fully counter-clockwise and the
BLUE DRIVE and GREEN DRIVE controls to
% clockwise.

Referring to Fig. 1, loosen but do not re-
move the three wing-nuts located on the
voke assembly at the Dback of the picture
tube. Grasping two of these nuts, case the
yoke backward (toward you) until a red
“bloh” of color appears approximately in
the center of the sereen. (You may have to
advance the ReEp SCREEN control)) Center
the blob with the tabs on the blue lateral
assembly. Then slide the voke forward
(away from you) until the red arca just fills
the screen and tighten the wing-nuts.

Set the NORMAL/SERVICE switch to SERvV-
1cE and the KINE BIAs switch to the lowest
setting that will permit the following two
steps to be performed. Adjust the Rrep
SCREEN control until a ]()w—intensit_v red line
appears horizontally across the face of the
tube. Back off on the control until the line
just disappears. Repeat these two steps with
the BLUE SCREEN and GREEN SCREEN con-
trols. Then set the NORMAL/SERVICE switch
to xorataL and alternately adjust the prve
controls for ncutral grev shades in the black
and white picture on the screen. Note that
the white areas appear at your viewing dis-
tance to be white and not reddish, greenish,
or bluish.

Color Convergence. Having detcrmined
that your receiver requires convergence,
place a color bar/dot generator atop the re-
ceiver cabinet (or any convenient location
if this is not practical), plug it into an ac
outlet, and connect its r-f output cable to

BLUE LATERAL
ADJUST

PURITY RING
TABS

GREEN STATIC
ADJUST

Fig. 1. Typical yoke assembly
employed in color-TV receiver.

BLUE STATIC
ADJUST

RED STATIC ADJUST
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Fig. 2. Diagram shows typical
layout of color adjustments.

the receiver’s antenna terminals after first
removing the lead-in cable. Tune the recciv-
er to a vhf channel within the generator’s
range. Set the generator’s pattern control
to poTs or crossHATCH and tune the chan-
nel control for a sharp, flutter-free display
on the face of the picture tube.

Set the pattern control for COLOR BARS
and adjust the coLonr and TINT controls on
the recciver so that the fourth bar from the
left is reddish-purple and the third bar is
red. A green bar should appear at the ex-
treme right on the screen. Switch to poTs.

Locate the three static convergence con-
trols on the yoke of the picture tube and
adjust them so that the red, green, and blue
dots merge into white dots in the center of
the screen. Note that the blue control moves
the blue dots up and down and the red and
green controls move their respective dots di-
agonally in opposite directions. If the red
and green dots converge and the blue dots
are at the proper height but to the left or
right, move the blue dots horizontally by
operating the blue lateral control.

The dynamic adjustments are a hit more
complicated to make since they interact, and
each set is predominantly in control of only
one quadrant of the picture tube’s screen.
Locate the convergence hoard and note the
12 controls with which you will be work-
ing, matching their locations with the lay-
out drawing in Fig. 2. The three controls
on the right are shug-tuned coils for which
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vou will need the appropriate tool for tun-
ing.

The dynamic adjustment procedure is ac-
complished mainly through trial and error.
Converging the dots at the hottom of the
screen causes the convergence at the top to
deteriorate, and vice versa. According]_v, a
little adjustment at a time (first one, then
the other) will usually produce satisfactory
results. In most cases, a comprmnisc in mis-
convergence at the extremitics will have to
be made in order to keep the convergence
in the all-important center of the screen as
near to perfect as possible. You may also
find that, to maintain perfect center con-
vergence, you have to go back to the static
(voke) adjustments for touchup. Note, how-
ever, that perfect convergence will be ob-
tained in onlv about 5 to % of the entire
area of the picture screen. It will be pro-
gressively worse at the farthest extremes as
mentioned earlier. This nced not be an in-
convenience, however; since, at normal view-
ing distance, the small error will appear
to be slight, if not nonexistent.

Editor’s Note: The instructions for
adjusting for cotor given here are
generalized. Not all sets have the same
adjustments or require the same pro-
cedure. If you can obtain the service
data for your particular set, follow the
instructions given there.
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AN EASY WAY TO DETERMINE

Reflex Enclosure Dimensions

ESIGNING your own reflex speaker en-

closure is really very simple (see “Rally
Round The Reflex.” PE, Nov., 1969y if you
don’t have to juggle numbers. The nomo-
graph on this page lets you determine the op-
timum enclosure dimensions—without math-
ematics—for a given enclosure volume in cubic
[ect. The scale calibration marks are set up
to provide direct readour of length, widih,

BY E. G. LESCAULT

the while preserving the optimum 1:1.44:2.08
dimension ratio.

To use the nomograph, simply lay a straight
edge down so that it intereepts the appropri-
ate cubic-foot figure in the Volume column
and the other three columns for the most
convenient dimensions. For example, the line
drawn across  the nomograph indicates a
length of 83, width of 2234” and depth of

and depth in inches for a given volume, all 15334” for « 7 cu [t enclosure volume. ®
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UILD A
PINK NOISE
GENERATOR

CUT OUT NOISE POLLUTION AND KEEP YOUR COOL

Here is a unique device that masks disturbing
noises by substituting the gentle ‘‘rushing”
sound of pink noise. Self-contained, the pink
noise generator can be assembled in less
than an hour. Its masking effect should not
be underrated.

VERY FAN of spy movies knows that the

best way to keep hidden mikes from
picking up top-sccret information is to re-
peat the information only while vou've got
a shower running. Why? Because the sound
of the shower covers up the conversation.
Probably any sound, such as juck hammers
or rock and Toll music would do, but a real
pro spy will settle onlv for a shower be-
cause it simulates a thing called pink noise.

Pink noise is a special case of a large gen-
cral class of signal called white noise.
Whereas white noise is a Gaussian (equal
probability) distribution of all pussible fre-
quencies, pink noise is a distribution which
is weighted toward the audio spectrum.

Besides  being  able  to muask outside
sounds, white noise has some other interest-
ing pr()pcrti(‘s. For instance, many pe()plc
find a rain storm relaxing; and, while other
cffects such as the high concentration of
ionized air may contribute, at least part of
the general feeling of well-being can be
traced to the sound of the falling raindrops
a tvpe of pink noise. The same is true
of the sound of the occan.

Some vears ago a group of dentists ex-
pcrimcnted with the use of pink noise in-
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BY JOHN S. SIMONTON, JR.
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Fig. 1. Operated in avalanche, Q1 serves as pink noise source. To preserve constant-level
signal characteristics, C2 shunts appropriate levels of high frequencies away from earphone,

PARTS LIST
Bl—Two 9-volt transistor batteries connected
in series
C-1—0.1-pF disc capucitor
(22—0.005-ul disc capacitor
(.3—0.01-puF disc capacitor
O1,Q2—2N2712 transistor (see text)

R1,R2—I-megohm, Yeacatt, 10% tolerance
resistor

R3—100,000-0hm, Ye-watt, 109 tolerance re-
sistor

R4—100-0hm, Ye-watt, 109 tolerance resistor

Misc.—Crystal earphones (2); printed circuit
board (optional); plastic or Bakelite case;
hookup wire; solder; etc.

Note—The following items are available from
PAlA Electronics, Inc., P.O. Box 14339,
Oklahoma City, OK 73114: eiched and
drilled printed circuit board for $1.00;
complete kit of parts, including PC board
but not including batieries for $6.95.

stead of local anestheties. The results were
questionable but in some patients the noise
seemed to create a definite reaction on the
nervous system so that pzlin sensations were
blocked. Finally, several rock and roll
groups mix a little pink noise in with their
recordings to add body to the sound—
which mav be why so many of them are
unintelligible.

The point of all this is that, if you must
work in a noisv environment and sometimes
have trouble concentrating or if vou're just
“up tight,” you might want to try the
“Chatter Jammer,” an inexpensive, shirt-
pockct-sizc generator of pink noise that not

i
Fig. 2. PC board etching and drilling guide at
top is shown full size. Directly above is com-
ponent placement and orientation diagram.
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only keeps the noise out but will probably
soothe your nerves as well.

Theory of Circuit Design. As can be seen
from the schematic diagram of Fig. 1, the
circuit of the Chatter Jammer is very sim-
ple. Transistor Q1 is a silicon type that has
a low emitter-to-base breakdown voltage
rating. The base-emitter junction is reverse
biased bv the two series-connected 9-volt
batteries that make up Bl. In this setup,
the base-emitter junction is operated in an
avalanche condition.

Resistor RI in the base circuit of QI lim-
its the current How through the junction
and also serves as the load resistor for the
shot noise which results from the avalanche
process. The random ac vo]tuge Huctuations
produced by the avalanche effect are
coupled into a single common-emitter
amplifier stage, Q2, through capacitor CI.
Once the signal is amplified, it is coupled
through C3 to the crystal earphones where
it can be heard as a “rushing” sound similar
to the sound vou would hear if you held a
seashell to vour car.

Capacitor C2 shunts some of the high-
frequency signal amplitude away from the
earphone. As a result, all sound trequencies
reaching the earphone are at one signal
voltage level, giving the sound its “pink”
characteristic.

Construction. There are only a dozen
parts that make up the circuit of the Chat-
ter Jammer, including the earphones and
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battery pack. Add to this the fact that there
are no high frequencies involved  that
could cause assembly problems, and you
can readily sce that just about any method
of construction can be used. A printed cir-
cuit board, however, makes the project
more compact and rugged. So, if vou make
your own circuit board, use the etching
and drilling guide and components place-
ment diagram of Fig. 2.

During construction, there is one point
that you should be aware of. There is the
remote possibility that the first transistor
you try for QI might not be a good noise
source. Some transistors may not avalanche
at all, while others mav produce a very
“grainy” sound. About 95 pereent of all
2N2712 transistors will give the proper re-
sults; so, if vou buy two for the project, at
least one and probably both will work fine.

A power switch is not used on the Chat-
ter Jammer for a very good rcason. The
current drain of the project’s circuit is in the
low-microampere region which means you
will obtain essentially shelf life from “the
batterics even if the project is left on at all
times.

Since the life of most 9-volt transistor bat-
teries is so long, there is no reason why vou
should not simply solder leads from the Dat-
teries into the circuit instead of using bat-
tery clips that add to the project’s cost. 1f
you usc stiff wire for the power leads, the
leads can also support the circuit board.

The whole circuit, including board and
batteries, fit ncatly into a 347 X 2K7 X R”
plastic or Bakelite box (see photos). First

=§§“t\w§“§}§’?}
To keep batteries in place and = 5
prevent circuit board from rat-
tling, place a piece of rigid
foamed plastic, cut to size,
under circuit board as shown.
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drill a small exit hole for the earphone leads
in one end of the box. Pass the leads of two
crystal earphones through the hole and tie a
knot about 27 from the free ends of the
leads. Solder the lcads to the appropriate
points on the circuit board. (Note: Two ear-
phones are used with the Chatter Jammer
to increase the project’s effectiveness. The
addition of the second carphone will not af-
fect the life of the battery supply.) A thin
picce of Styrofoam can be cut to fit inside
the case to keep the battery pack from
working loosc.

How To Use. Once the Chatter Jammer is
operating properly, the only operation in-
volved is to plug the earphones into vour
wars. You should inmediately hear a rush-
ing sound. Don’t be surprised if it takes a
minute or so to get used to the sound and
feel of the carphones. After a short time,
vou will not be conscious of the rushing
sound, nor will vou be disturbed by extra-
neous sounds.

Musiclans can try using the Chatter Jam-
mer as a noise source by leaving the ecar-
phones off and connecting the output of the
project to an unused high-impedance input
on their instrument amplifiers. Tor a really
strange cffect, try passing the pink noise
through a variable pussl)und umpaiﬁvr.

After vou have used the Chatter Jammer
for a while, you will be resorting to it when-
cver conditions prevent concentration or re-
laxation. It's sort of like having your own
soothing rain sounds wherever and when-
ever you seem on edge. @
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DESIGN YOUR OWN
VOLTAGE REGULATOR

PUT A ZENER DIODE TO WORK
BY KEITH SCHUETTPELZ

OST electronics experimenters have a
single power supply that is nsually
used for all types of projects. The only prob-
lem is that the voltage may not be correct
for every possible application.

Now, with just a resistor and a zener
diode, coupled with a minimum of pencil
work, vou can make a tixed voltage source
that is also well regnlated. Of course, the
power supply must be capable of delivering
slightly more voltage than the cxpected
regulated output level.

Simple Circuit. The circuit to he used is
shown in the schematic. Essentially, it con-
sists of a resistor and a zener diode teeding
the output load. The zener diode is a semi-
conductor device that attempts to maintain
a constant voltage (V) across itself and it
accomplishes this by drawing the proper
amount of current to maintain the vo]tage.
The maximum current through the zener is
determined by the power rating (P,) of the
diode and is calculated from

e = (P2/V,) (0.9)
The 0.9 factor is included as a safety
measure to avoid overheating.

Essential circuit is resistor and zener diode.

REQUIRED:
Vo » 12V
coap Y+ Vour = 9V

o Leomo sam = 0
TLoap max = 150 mA

2= Vo (00 woax = Lpap pyy) 1.25° ©0.150 4)

=9(0.150-0) /25

=169 WATTS USE 2-WATT ZEner
Lo uax=(B/y) 0.9 = (2/9) 0.9

0.2 4
R= (y”'_VZ)/([zmx *L10p sy )

(12-3)/(0.240) = /512
7%= (Vo - Ve ) Tz maxe o)

=(12-9)(2.2+8) = 06 WaTT  USE 1 WATT
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The resistor limits the current flow. The
voltage drop across the resistor is equal to
the difference between the input voltage
and the output voltage or V., — V.. If
Vz (the output voltage) is to be constant,
and V,, is constant, then the voltage drop
across the resistor must be kept constant.
This will occur only if I, is constant or
Iiw = Liow + I.. Thus, the function of the
zener diode is to control I, so that I, + 0.4
remains constant under all load conditions.

The zener will function properly as long
as the variation in load current is less than
90% of I,..... When the load current is maxi-
mum, the zener current will be minimum
and vice versa. It is a good practice to
assume a minimum load current of zero if
there is any chance that the load will be
removed entirely. If this precaution is not
taken, the zener diode may be destroyed.

The component values for the zener cir-
cuit are determined as follows:

1. Choose a zener diode having the de-
sired voltage.

2. Determine the zener power rating from

PZ = VZ(IIu:nI max Ilr\ml min) (125)
The 1.25 protects the zener against over-
heating and assures a minimum zener cur-
rent that will be more than 10% of the
maximum current. This is necessary for
proper operation.

3. Maximum zener current is determined
from the formula given above.

4. The value for the resistor is determined
for the case when zcner current is maximum
and load current is minimum or

R = Vn/liu = (V(n - V'/.)/(Iz,mw +

Inad miln

5. The minimum wattage of the resistor
is calculated from

Py = Vil =

Ilnnnl mln)
A typical example is shown worked out in
the drawing. Other values can be “plugged
in” to achieve various ratings.

(\7“\ - V'/.)(Ilmn‘( +

ELECTRONIC EXPERIMENTER’S HANDBOOK



CONSTRUCTION PROJECT

LOW-COST
CONVERGENCE

GENERATOR

7.
k- M"" =

Produces a clear pattern, dots, crosshatch, or
vertical and h