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Preface

Electronics Projects Ready-Reference is one of five books in the Ready-Reference
series. These books are the product of cover-to-cover searching of back issues
of U.S. and foreign electronics periodicals, the published literature of electron-
ics manufacturers, and recent electronics books, together filling well over 100
feet of shelving. This same search would take weeks or even months at a large
engineering library, plus the time required to write for manufacturer literature
and locate elusive sources. _ :

Each circuit has type numbers or values of all significant components, an
identifying title, a concise description, performance data, and suggested appli-
cations. At the end of each description is a citation giving the title of the original
article or book, its author, and the exact location of the circuit in the original
source. ’ :

To find a desired circuit quickly, start with the alphabetically arranged table
of contents at the front of the book. Note the chapters most likely to contain the
desired type of circuit, and look in these first. If a quick scan does not locate
the exact circuit desired, use the index at the back of the book. Here the circuits
are indexed in deptl; under the different names by which they may be known.
Cross-references in the index aid searching. The author index will often help
find related circuits after one potentially useful circuit is found, because
authors tend to specialize in certain circuits. :

To the original publications cited and their engineering authors and editors
should go major credit for making this book possible. The diagrams have been
reproduced directly from the original source articles, by permission of the pub-
lisher in each case.



Abbreviations Used

AC
AC/DC

ADC
AD, DIA
ADP

AF
AFC

AFSK
AFT
AGC
Ah
ALU
AM
AM/FM

AND
AVC

BCD
BFO

his

°C
CATV
cB .
cCD
cCcTV
cm
CML
CcmOoS
CMR
CMRR
cm?
coax
CUHO
COR

COS/MOs

CcPU

CR

ampere

alternating current

AC orDC

analog-to-digital

analog-to-angital
converter

analog-to-digital, or
digital-to-analog

automatic data
processing

audio frequency

automatic frequency
control

audio frequency-shift
keying

automatic fine
tuning

_automatic gain

control
ampere-hour
arithmetic-logic unit
amplitude
modulation
AM or FM
type of logic circuit
automatic volume
control
bit
binary-coded decimal
beat-frequency
oscillator
bit per second
capacitance;
capacitor
degree Celsius;
degree Centigrade
cable television
citizens band
charge-coupled
device )
closed-circuit
teievision
cenumever
current-mode logic
complementary MOS
common-mode
rejection
common-mode
rejection ratio
square centimeter
coaxial cable
coherent oscillator
carrier-operated
relay
complementary-
symmetry MOS
{(same as CMOS)
central processing
unit
catnode ray

CRO
CROM

CRT
CcT
cw
DIA
DAC

d8
dBC

dBm
dBV

DC/DC
DCTL

diac
DipP
DMA

DMM -
DPDT

DPM
DPST

DSB
DTL
DVLATL
DUT
DVM
DX

EAROM
EBCDIC
ECG
ECL
EDP
EKG
EMF
EMI

EPROM
ERP

ETV

eV _
EVR

EXCLUSIVE-OR
EXCLUSIVE-
NOR

cathode-ray
oscitloscope
control and read-only
memory
cathode-ray tube
center tap
continuous wave
digital-to-anealog
digital-to-analog
converter
decibel
C-scale sound level
in decibels
decibels above 1 mW
decibels above 1V
direct current
DC to DC
direct-coupled
transistor logic
diode AC switch
dual in-line package
direct memory '
access
digital multimeter

double-pole double-

throw .
digital panel meter
double-pole single-

throw
double sideband
diode-transistor logic
DTL or TTL
device under test
digital voltmeter
distance reception;

distant
electrically aiterable

ROM
extended binary-

coded decimal

interchange code
electrocardiograph
emitter-cowled logic
electronic data

processing .
electrocardiograph
electromotive force
electromagnetic

interference
erasabte PROM
effective radiated

power
educational
television
electronvolt
electronic video
recording
type of logic circuit

type of logic circuit

°F
FET
FIFO
FM

4PDT
4PST
FS
FSK

ft/min
ftis

ftz

FV
FN,VF

GHz
G-M tube

HF
HFO .

Hz
[

IGFET
IMD

IMPATT

) in/s

in?
10
IR
JFET

kb
keV
kH
kHz
km
kV
kVA
kW

-LASCR

farad

degree Fahrenheit

field-effect transistor

first-in first-out

frequency
modulation

four-pole double-
throw

four-pole single-
throw

full scale

frequency-shift
keying

foot

foot per minute

foot per second

square foot

frequency-to-voltage

frequency-to-voitage,
or voltage-to-
frequency

giga- (109)

gigahertz

Gelger-Mueller tube

hour

henry

high frequency -

high-frequency
osclliator

horsepower

hertz

integrated circuit

intermediate
frequency

insulated-gate FET

intermodulation
distortion

impact avalanche
transit time

inch

inch per second

’

- square inch

inputioutput

infrared

junction FET

kito- (10°)

kilohm (,000 ohms);
kelvin

kHloampere

kiiobit

kiloefectronvoit

kiiohenry

kiiohertz

kilometer

kilovoit

kilovoltampere

kilowatt

kilowatthour

inductance; inductor

light-activated SCR

ix



MPU

Mss
MSI

NAB

NAND
nF
nH

light-activated SCS
inductance-
capacitance
liquid crystal display
light-dependent
resistor .
light-emitting diode
low frequency
fast-in first-out
lumen
local oscillator
logarithmic amplifier
long play
least significant bit
large-scale
integration
meter; milli- {10-3)
mega- (10°); meter
{instrument);
motor
millampere
megabit
medium frequency
millihenry
magnetohydro-
dynamics
megahertz
mile
microphone
minute
millimeter
modulator-

. demodulator
monostable
metal-oxide

semiconductor
metal-oxide
semiconductor
FET
metal-oxide
semiconductor
transistor
microprocessing unit
millisecond
most significant bit
medium-seale
integration
square meter
micro- (107°)

" microampere

microfarad
microhenry
micrometer
microprocessor
microsecond
microvolt
microwatt
millivoilt
multivibrator
milliwatt
nano- (107°%)
negative
nanoampere
National Association
of Broadcasters
type of logic circuit
nanofarad
nanchenry

ABBREVIATIONS

NMOS
NOR
NPN

NPNP

NRZ
NRZ|

©u ns
“NTSC

nV
nW
OEM

opamp
OR

pA
PA
PAL

PAM
PC

PCM
PDM

PEP
pF

PF
phonu
PIN

PIV
PLL
PM

PMOS
PN
PNP

PNPN

pot
P-p
PPI

PPM

preamp
PRF

PROM
PRR
ps
PSK
PTT
PUT
pW
PWM

Q

N-channsl MOS
type of logic circuit
negative-positive-
negative
negative-positive-
negative-positive
nonrsturn-to-zero
nonreturn-to-zero-
inverted
nanosecond
National Television
System
Committee
nanovolt
nanowatt
original equipment
manufacturer
operational amplifier
type of logic circuit
pico- (10-'%)
peak; positive
picoampere
public address
phase-alternation
line
pulse-amplitude
modulation
printed circuit
puise-code
modulation
puise-duration
modulation
peak envelope power
picofarad
power factor
phonograph
positive-intrinsic-
negative
peak inverse voltage
phase-locked loop-
permanent magnet;
phase modulation
P-channel MOS
positive-negative
positive-negative-
positive
positive-negative-
positive-negative
potentiometer
peak-to-peak
plan-position
indicator
parts per million;
pulse-position
modulation
preamplifier
pulse repetition
frequency
programmable ROM
pulse repetition rate
picosecond
phase-shift keying
push to talk
programmable UJT
picowatt
pulse-width
modulation
quality factor

RAM
RC

RF
RFi

RGB
RIAA

RLC

RMS
ROM
RTL

RTTY
RZ

s
SAR

SAW
SCA
scope
SCR
SCS
S-meter
SIN
SNR
SPDT

SPST

SSB
ssli

SSTV
SW
SWL
SWR-
sync

TC

THD

TRF

triac

low-power amateur
radio
resistance; resistor
randgom-access
memory
resistance-
capacitance
radio frequency
radio-frequancy
interference
red/green/biue
Recording Industry
Association of
America
resistance-
inductance-
capacitance
root-mean-square
read-only memory
revolution per
minute
resistor-transistor
logic
radioteletype
return-to-zero
second
successive-
approximation
register
surface acoustic
wave
Subsidiary
Communications
Authorization
oscilloscope
silicon controlled
rectifier
silicon controlied
switch
signal-strength
meter
signal-to-noise
signal-to-noise ratio
single-pole double-
throw
single-pole single-
throw
single sideband
smali-scale
integration
slow-scan television
shortwave
shortwave listener
standing-wave ratio
synchronizing
tera- (10'?)
temperature
« coefficient
total harrnonic
distortion
transmit-receive
tuned radio -
frequency
triode AC
semiconductor
switch
transistor-transistor
logic



Y
v
™I
™vI
TWX
UART

UHF
T

upC

UPS

teletypawriter
television
television

- interference

" television typewriter

teletypewriter
_exchange service
universal
asynchronous
receiver-
transmitter
ultrahigh frequency
unijunction
transistor
universal product
code
uninterruptible
power system

ABBREVIATIONS

v
VA

VAC
vCOo

vDC
VF
VFO
VHF
VLF
VMOSs
VOM
VOX

VPMS

volt
voitampere
voits AC

‘voltage-controlled

oscillator
volts DC -
voltage-to-frequency
variable-frequency
--oscillator
very high frequency
very low frequency
vertica! metal-oxide
semiconductor
voit-ohm-
milliammeter
voice-operated
transmission
voits RMS

Abbreviations on Diagrams. Some foreign publica-
tions, including Wireless World, shorten the abbre-
viations for units of measure on diagrams. Thus, u
_after a capacitor value represents uF, n is nF, and p

is pF. With resistor values, k is thousand ohms, M is
megohms, and absence of a unit of measure is chms.
For a decimal value, the letter for the unit of measure -
_is sometimes placed at the location of the decimal -
point. Thus, 3k3 is 3.3 kilohms or 3,300 chms, 2M2is -
2.2 megohms, 4u7 is 4.7 uF, Oul is 0.1 uF, and 4n7

is 4.7 nF.

VTVM

vu
vve

VX0

Wh
WPM
WRMS
Ws

voitage standing-
wave ratio
videotape recording
vacuum-tube
volitmeter
volume unit
voltage-variable
capacitor
variable-frequency
crystal oscillator
watt
watthour
words per minute
watts RMS
wattsecond
impedance



Semiconductor Symbols Used

DIODES:

£ = EMITTER
-@- 8= BASE
€= COLLECTOR
G = GATE
RECTIFIER ZENER TUNNEL THYRECTOR VARACTOR PNPN A= ANODE
DIODE DIODE DIODE D10 DIODE K = CATHODE
' D= DRAIN

S= SOURCE

TRANSISTORS' . _ MT = MAIN TERMINAL

N-CHANNEL N-CHANNEL N-CHANNEL - N-CHANNEL ) N-CHANNEL N-CHANNEL
D' E 82 D 62 ) [}
PNP. P-CHANNEL . P-CHANNEL P-CHANNEL P-CHANNEL P-CHANNEL P-CHANNEL
c :
o E 82 0 g2 0 )
G
a‘@ G@S ‘@a‘ G@S 6! S $ ¢
3
BIPOLAR FET uiT MOSFET  DUAL-GATE  DERLETION=  ENHANCEMENT-
’ MOSFET MOSFET MOSFET

POWER CONTROL DEVICES:

b TR @

DIAC

TRIAC

OPTOELECTRONIC DEVICES:

A N JA WA NY
K‘ Y |x 6 !x Ei ic
LED OR PHOTO . LASCR PHOTO
LASER DIODE TRANSISTOR

The commonest forms of the basic semiconductor
symbols are shown here. Leads are identified where

. appropriate, for convenient reference. Minor varia-

tions in symbols, particularly those from foreign
sources, can be recognized by comparing with these
symbols while noting positions and directions of solid
arrows with respect to other symbol elements.
Omission of the circle around a symbol has no
significance. Arrows are sometimes drawn open in-
stead of solid. Thicker lines and open rectangles in
some symbols on diagrams have no significance. Ori-
entation of symbols is unimportant; artists choose the
position that is most convenient for making connec-
tions to other parts of the circuit. Arrow lines outside

_ optoelectronic symbols indicate the direction of light

rays.

On some European diagrams, the position of the
letter k gives the location of the decimal point for a
resistor value in kilohms. Thus, 2k2 is 2.2K or 2,200

- ohms. Similarly, a resistance of 1R5 is 1.5 chms, 1IM2

is 1.2 megohms, and 3n3 is 3.3 nanofarads. .
Substitutions can often be made for semiconduc-

-tor and IC types specified on diagrams. Newer com-

papents, not available when the original source arti-

' ole was published, may actually improve the
" performance of a particular circuit. Electrical char-

acteristics, terminal connections, and such critical rat-
ings as voltage, current, frequency, and duty cycle,
must of course be taken into account if experimenting
without referring to substitution guides.

Semiconductor, integrated-circnit, and tube sub-
stitution guides can usually be purchased at elec-
tronic parts supply stores.

Not all circuits give power connections and pin
locations for ICs, but this information can be obtained
from manufacturer data sheets. Alternatively, brows-
ing through other circuits may turn up another circuit
on which the desired connections are shown for the
same 1C.

When looking down at the top of an actual IC,
numbering normally starts with 1 for the first pin
counterclockwise from the notched or otherwise
marked end and continues sequentially. The highest
number is therefore next to the notch on the otherside
of the IC, as illustrated in the sketches below. (Actual
positions of pins are rarely shown on schematic
diagrams.)




Addresses of Sources Used

In the citation at the end of each abstract, the title of
amagazine is set in italics. The title of a book or report
is placed in quotes. Each source title is followed by
the name of the publisher of the original material,
plus city and state. Complete mailing addresses of all
sources are given below, for the convenience of read-
ers who want to write to the original publisher of a
particular circuit. When writing, give the complete
citation, exactly as in the abstract. .

Books can be ordered from their publishers, after
first writing for prices of the books desired. Some
electronics manufacturers also publish books and
large reports for which charges are made. Many of the
books cited as sources in this volume are also sold by
bookstores and by electronics supply firms. Locations
of these firms can be found in the YELLOW PACES
of telephone directories under headings such as
“Electronic Equipment and Supplies” or “Television
and Radio Supplies and Parts.”

Only a few magazines have back issues on hand
for sale, but most magazines will make copies of a spe-
cific article at a fixed charge per page or per article.
When you write to a magazine publisher for prices of
back issues or copies, give the complete citation, ex-
actly as in the abstract. Include a stamped self-ad-
dressed envelope to make a reply more convenient.

If certain magazines consistently publish the
types of circuits in which you are interested, use the
addresses below to write for subscription rates.

American Microsystems, Inc., 3800 Homestead Rd., Santa
Clara, CA 95051

Audio, 401 North Broad St., Philadelphia, PA 19108

BYTE, 70 Main St., Peterborough, NH 03458

Computer Design, 11 Goldsmith St., Littleton, MA 01460

CQ, 14 Vanderventer Ave., Port Washington, L.1., NY
11050

Delco Electronics, 700 East Firmin, Kokomo, IN 46901

Dialight Corp., 203 Harrison Place, Brooklyn, NY 11237

EDN, 221 Columbus Ave., Boston, MA 02116

Electronics, 1221 Avenue of the Americas. New York, NY
10020

Electronic Servicing, 9221 Quivira Rd., P.O. Box 12901,
Overland Park, KS 66212

Exar Integrated Systems, Inc.,

_ vale, CA 94086

Ham Radio. Greenville, NH 03048

750 Palomar Ave., Sunny-

Harris Semiconductor, Department 53-35, P.O. Box 883,
Melboume, FL 32901

Hewlett-Packard, 1501 Page Mill Rd., Palo Alto, CA 94304

Howard W. Sams & Co. Inc., 4300 West 62nd St., Indian-
apolis, IN 46206

. IEEE Publications, 345 East 47th St., New York, NY 10017

Instruments & Control Systems, Chilton Way, Radnor, PA
19089

Kilobaud, Peterborough, NH 03458

McGraw-Hill Book Co., 1221 Avenue of the Americas, New

~ York, NY 10020

Modern Electronics, 14 Vanderventer Ave., Port Washing-
ton, NY 11050

Motorola Semiconductor Products Inc., Box 20912, Fhoe-
nix, AZ 85036

Mullard Limited, Mullard House, Torrington Place, Lon-
don WCIE 7HD, England

National Semiconductor Corp., 2900 Semiconductor Dr.,
Santa Clara, CA 95051

Optical Electronics Inc., P.O. Box 11140, Tucson. AZ 85734

Popular Science, 380 Madison Ave., New York, NY 10017

Precision Monolithics Inc., 1500 Space Park Dr.. Santa
Clara, CA 95050
OST, American Radio Relay League, 225 Main St., New-

ington, CT 06111

Radio Shack, 1100 One Tandy Center, Fort Worth, TX
76102

Raytheon Semiconductor, 350 L]ll\ St., Mountain View, CA
94042

RCA Solid State Dlvnlon Box 3200, Somerville, NJ 08876

Hoeward W. Sams & Co. Inc., 430() West 62nd St., Indian-
apolis, IN 46206

73 Magazine, Peterborough, NH 03458

Siemens Corp., Components Group, 186 Wood Ave. South,
Iselin, NJ 08830

Signetics Corp.. 811 East Arques Ave,
94086

Siliconix Inc., 2201 Laurelwood Rd., Santa Clara, CA 95054

Sprague Electric Co., 479 Marshall St., North Adams. MA
01247

Teledyne Philbrick, Allied Drive at Route 128, Dedham,
MA 02026

Teledyne Semiconductor, 1300 Terra Bella Ave., Mountain
View, CA 94040

Texas Instruments Inc., P.O. Box 5012, Dallas, TX 75222

TRW Power Semiconductors, 14520 Aviation Blvd., Lawn-
dale, CA 90260

Unitrode Corp., 580 Plcasant St., Watertown, MA 02172

Wireless World, Dorset House. Stamford St., London SE|
9LU, Eungland

Sunnyvale, CA

Xv
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CHAFTER
Automotive Circuits

Includes capacitor-discharge, optoelectronic, and other types of eiectronic
ignition, tachometers, dwell meters, idiot-light buzzer, audible turn signals,
headlight reminders, mileage computer, cold-weather starting aids, wiper
controls, oil-pressure and oil-level gages, solid-state regulators for alternators,

overspeed warnings, battery-voltage monitor, and trailer-light interface. For

auto theft devices, see Burglar Alarm chapter.

TC 1GNITICN Q! s
SWITCH __FIELD
SOLID-STATE AUTO REGULATOR—Replacés .g‘gv‘( 1:
and outperforms electromechanical charging- ' I :
voltage regulator in autos using alternator sys- 2 :
tems. Prolongs battery life by preventing un- Ri e !
dercharying or overcharging of 12-V isad-acid 4704 E
battery. Uses LM723 connected as switching i vl !
regulator for controlling alternato: fisld cumrent. Lm723 ;
. - . ‘
R2 is adjusted to maintain 13 8-V fully charged PBIV R2 . A 02 ALTERNATOR
voltage for standard auto battery. Article gives W INV vouTl—N.C. & Nao07 H FIELD
construction details and tells how to use exter- 7Engr 5008 . 2l wiNDING
nal relay to maintain alternater cherge-indica- v RES !
tor functicn in cars having idiot light rather thaa [— VI3 3
charge discharge ammeter Q1 is 2N2u63A L R3 A i
{3K3008) 10-A PNP iransistor.—W. . Prud- 4700 v :
hi.. oo, Ruikd Your Own Car Regulsior, 23 7 :
Maga. v March 1977, p 150--162. i
~—=L— l el oo
777 6D
CD4001
23 27 21 90 U/ u/0
[ .‘[“‘ Cm Co C:N Co
SPEFD £D4a527 R i) 0-—*-—-‘5”\ o -
{,——1CLK OUT p— s o m)’ J CD4510 Ch4510
IMPH) -
] r/( CiLK CLK
[‘D&——f 0, 9, Q, 4 I a, a, 0, Q
- - y "
] CLK 71 cD4s1
CD4527 2t
Eo 2
el
ouT ) €D4s1
FLOW €D4527? R — RAOST SIGNIFICANT BITS -
f, e LK ouT 2 4[ . _
(GAL/HRA -t LY le- 7SEGMENT
LED DISPLAYS
CASC hASgDASZ? 2
£, ST C S €, 2 E? e q
- ST gur 2 \ L
= Ry ) T “N LEAST SIGNIFICANT BITS

MILEAGE COMPUTER—Fuel consumption in
miles per gallon is continuously updated on 2-
digit LED display. Entire system using CMOS I(s
can be built for less than $25 including gas-flow
sensor and speed sensor, sources for which are
given in article along with operational details.

Circuit uses rate multiplier to produce output
puise train whose frequency is proportional to
product of the two inputs. Output rate is time-
averaged. Speed sensor, mounted in series with
speedometer cable, feeds speed data to CD4527
rate multiplier as clock input. Gas-flow sensor,

mounted in series with fuel line, feeds clock
input of other rate multiplier.—G. J. Summers,
Miies/Galion Measurement Made Easy with
CMOS Rate Multipliers, EDN Magazine, Jan. 20,
1976, p 61-63. :
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CIRCULAR WAVEGUIDE
HORN ANTENMNA

/,oe TECTOR DIODE gion .gv
N Liook 12K 2N5086 *
iSpF 220
{uf H 0o zgr;mzco i:ouo amp
[ e R ) Lo | [N
Vl
a I 470 zns% "'1 2N5088, &
/;; i 'K 10K K‘ ;g;" -
/ ! I l o @8 22x ’ 8 OHM
{ R2 o« 10K 100KF
a2 200 25pF vl 22.F 22K J~roo F (ol S SPEAKER
mopuLator | . T-w Tisv Twv |*Y T
plooe ' 777 RECEIVER DIODE
aseracs | SRS YRR
DIOCE OR EQUIV i 10.5-GHz RADAR DETECTOR—Picks up CW
ot Doppler traffic radar signals in X-band region at
mopuator L = © 10.525 GHz and alerts speeding driver with
e . audio tone. Article also tells how traffic radars
el coaona work. By adding 10.5-GHz oscillator, same cir-
h suit can be used in 10.5-GHz amateur radio band
for communicating with other cars using this
band. Dimensioned diugram of hom is given.—
S. M. Oiberg, Mobile Smokey Detector, 73 Mag-
azine, Holiday issue 1978, p 32-35.
ct*
. 104t 4.7KQ2
K1 K2 . .
1
R T B N
- Na18 - L~
SPEED TRAP—Time required for auto to acti- e ! W7 3Relsy
vate sensors placed measured distance apart on 13K
driveway or road is used to energize relay or
alarm circuit when auto exceeds predetermined : 2uf
peed. if speed limit ch is 15 mph, set de-
tectors 22 feet apart for travel time of 1 s. Sen- 3309 INa148 ot
sors can be photoceiis or air-actuated sole- v e i PN
noids. For most applications, R1 can be ‘
1-megohm pot. Transistor type is not critical. 33KQ R2*
Values of R2 and C2 determine how long alarm 33oKs
sounds.—J. Sandler, 9 Projects under $9, Mod- c2* 479
ern Elactronics, Sept. 1978, p 35-39. ) 10uf
v - IR
| & Repeat of above circuit for additional timing
! s; sequences such as “FAST" and “"EXTRA FAST"
1 >
L. -~

(D—w

} Ri - 5 BLs onms
l

2N697

HEADLIGHT REMINDER—Uses basic oscitator
consisting of Q2 and Q3 arranged as collector-
coupled astable MVBR. Power is taken from col-
lector of Q1 which acts as switch for Q2 and Q3.
With S1closed and S2 open, oscillator operates.
Closing S2 saturates Q1 and stops oscillator.
When used as headlight reminder for negative-

ground car, B1 is omitted and power for oscil-
lator is taken from dashboard panei lights since
they come on simy ly with either park-
ing iights or headlights. If iyuiiion key is tumned

on, Q1 saturates and disauies 02-G3. Vith ig- -

nition off but Iights on, Q1 is cut off and oscil-
lator receives power. Audio output may be con-

csc

nected directly to high side of voice coil of car
radio loudspesker without affecting operation
of radio. Aunost any iwid transisiors can be
used. Changiy values of A4 and A3 changesfre-
quency of reminder tone.—H. F. Batie, Vursatile
Audio Oscillator, Ham Radio, Jan. 1976, p &2—
74.



AUTOMOTIVE CIRCUITS

S, — HEADLIGHT SWITCH

o—-0 S, — IGNITION SWITCH
12 VDC FROM
HEADLIGHT
SWITCH
2N2222 OR
s, . EQUIV,
w! 57k 12 vDC
; BUZZER
100 uF 3% 100 uF
12 VDC FROM é
IGNITION L
SWITCH =
HEADLIGHTS-ON ALARM-—Designed for cars in lights are on, transistor bias is r ed 80 tran-

which headfight switch is nongrounding type,
providing 12 V when closed. When both light
and ignition switches are closed, transigtor is
saturated and there is no voitage drop across it
to drive buzzer. If ignition switch is open while

sistor is effectively open and full 12V is applied
to buzzer through 240-ohm resistor untit lights
are turned off.—R. E. Hartzell,- Jr., Detector
Warns You When Headlights Are Left On, EDN
Magazine, Nov. 20, 1975, p 160.
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ELECTRIC-VEHICLE CONTROL—SCR1 is ys&d in
combination "vith Jones chopper to provide
smooth accsleration of golf cart or other electric
vehicle operating from 36-V on-board storage
battery. Normal running current of 2-hp 36-V

(! d DC is 60 A, with up to 300
A required for starting vehicle up hill. Chopper
and its control maintain high average motor
current while limiting peak current by increas-
ing chopping frequency from normal 125 Hz to
as high as 500 Hz when high torque is re-
quired.—T. Malarkey, You Need Precision SCR
Chopper Control, New Motorola Semiconduc-
tors for Industry, Motorola, Phoenix, AZ, Vol. 2,
No. 1, 1975.
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CD IGNITION—Uses master oscillator—power
ampiifier type of DC/DC converter in which two
sections of triple 3-input NAND gateservoas 10-
kHz square-wave MVBR feeding class B PNP/
NPN power ampiifier through two-gate driver.
Remaining two gates are used as logic invert-
ers. Secondary of T1 has 16.24 meters of No. 26
in six bank windings, with 20 turns No. 14 added
and center-tapped for primary. T2 is unshielded
iron-core RF choke, 30-100 uH, with several
turns wound over it for secondary. When main
20-A SCR fires, T2 develops osciliation burst for
firing sensitive gate-latching SCR. Storage ca-
pacitor energy is then dumped into ignition coil
primary through power SCR.—K. W. Robbins,
CD Ignition System. 73 Magazine, May 1974, p
17 and 19.

+5V

400V
1A
grouna 3
R3
+5V
+battery + .
ELY 200u

4

_ T 100p

TACHIDWELL METER—Buiit around SN7402
NOR-gate IC, Requires no internal battery; re-
quired 5 V is obtained by using 50 ohms for R,
in zener circuit shown If car battery is 6 V, and
300 chms ¥f 12 V. Article gives cafibration pro-

cedure for engines having 4, 6, and 8 cylinders;
select maximum rpm to be indicated, multiply
by number of cylinders, then divide by 120 to
get frequency in Hz.—N. Parron, Tach-Dwell
Meter, Wireless Worlkd, Sept. 1975, p 413.
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TRANSISTORIZED BREAKER POINTS—Uses
Texas Instruments BUY23/23A high-voltage
transistors that can easily withstand voltages
up to about 300 V existing across breaker points
of distributor in modérn cer. Circuit serves as
electronic switch that isolates points from
heavy interrupt current and high-voitage back-
swing of ignition coli, thereby almost com-

pletely eliminating wear on points. Vaides are:

Tr, 2N3789; Tr, {for positive ground version)*
2N3055; D,-D, TN4001; D, 18-V 400-mW zener;

R, 56 ohms; R, 1.2 ohms; R, 10 0hms; C 600 VDC

same size as points capacitor. Article in-

staliation procedurs.—G. F. Nudd, Transistor-

Aided ignition, Wirefess Wor'd, April 1375, p

191. N

To ignitien switch

T"ON" contact

Rserect
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3.3K0

T light switch 8
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HEAGLIGHT REMINDER—Phcetocel! energizes
circizit st twilight to remind motoiist that lights
should Le turned on. Indicator can be LED con-
nected as shown or relay turning on buzzer for
more positive signal. Circuit can be made au-
tosnatic by connecting relay contacts in paraliel
with light switch, provided delay circuit is
added to prevent oncoming headlights from
kifling circuit. Mount photocell in location
whore it is unaffected by other lights inside or
cutside car.—J. Sandler, 9 Projects under $9,
WNiodern Electronics, Sept. 1978, p 35-39.
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VOLTAGE REGULATOR—Timer and power
Darlington form simple automobile voliage reg-
ulator. When battery vohiq drops bhelow 14.4

V., timer is turned on and Dariington pair con-
ducts. Separate adjustments are provided for
presst tum-on and tumoff voitages.—“Signet-

04
1N4001

ics Analog Data Manual,” Signetics. Sunnyvale,

CA, 1977, p 731.-



CIRCUITS

AUTOMOTIVE

Distributor

\  Poiats

COLD-WEATHER IGNITION—Muitispark elec--

tronic ignition improves cold-weather starting
ability of engines in arctic environment by pro-
viding more than one spark per combusticn
cycle. Circuit uses UJT triang le-wave generator
Q1, emitter-follower isolator (12, wave-shaping
Schmitt trigger Q3-Q4, three stages of square-
wave amplification Q5-Q7, and output switch-

SPARK COIL 100k

INPUT FROM I

0 02uF

INPUT FILTER & AMPL'FIER

HIGH-SPEED WARNING—Audible alarm tone
. 9enerator drives warning loudspaaker to sup-
" plement 2-digit speed display that can be set to
trip when vehicle speed ds 55-mph legal
limit. Engine speed signal is taken from primary
. of spark coll. Switch in transmission activates
clrcult only when car is In high gear. All func-

FOM t REQUENCY

ing circuit Q8, all operating from 12-V negative-
ground supply. 6.2-V zener provides regulated
voltage for U.JT and Schmitt trigger. Initial 20,-
000- to 40,000-V ignition épark produced by
opening of breaker points is followed by contin-
uous series of sparks at rate of about 200 per
second as iong as points stay open.—D. E.
Stinchcomb, Multi-Spark Flectronic Ignition for
Engine Starting in Arctic Environment, Pro-
ceedings of the IEEE 1975 Region Six Confer-
ence, May 1975, p 224-225.
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BATTERY MONITOR—Basic circuit energizes
LED when battery voltage drops to level set by
10K pot. Any number of additional circuits can
be added, for reading battery voltage in 1-V
steps or even steps as small as 0.1 V. Circuit sup-
plements idiot light that replaces ammeter in
most modern cars. LED type is not critical.—J.
Sandler, 9 Projects under $3, Modern Electron-
ics, Sept. 1978, p 35-39.

CLOSED IN
TOP GEAR

NINTT

tions are performed by sections of LM2900 quad
Norton opamp. A1 amplifies and regulates
spark-coil signal. A2 converts signal frequency
to voltage proportional to engine speed. A3
compares spead voltaggwith reference voitage
and turns on output tr istor at set speed. A4
generates audible tone. Circuit components -

-
.
I
I
|
I
I
I
I

TONE GENERATOR

s, s, e s 6

must be adjusted for number of cylinders, gear
and axle ratios, tire size, etc. 10-uF capacitor
connected to A3 can be increased to prevent
triggering of alarm when increasing speed mo-
mentarily while passing another car.—"'Linear
Applications, Vol. 2, National Semieonductor,
Santa Clara, CA, 1976, LB-33. )
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12V LINE

IDIOT LAMP

OIL-PRESSURE DISPLAY—Red, yellow, and
green LEDs give positive indication of oil pres-
siire lavel on slectronic gage console developed
for motorcycle. Transducer converts oil pres-
Sure to variable resistance R; which in turn var-
ies bias on transistors. LEDs have different for-
ward voltages at which they light, so proper
selection of bias resistors ensures that only one
LED is on at a time to give desired indication of
oil pressure.—J. D. Wiley, Instrument Console

BUZZER FOR IDIOT LIGHT—Provides audible
supplement to epgine-monitoring indicator
lamps that are often difficult to see in daylight.

= Uses 2N5434 JFET to provide delay of about 7
s each time'ignition switch is turned on, to allow
for peaceful starting of car and normal buildup
of il pressure when lamp is monitoring oil-
pressure and engine-temperature sensors. En-
tire circuit can be mounted inside plastic hous-
ing of d or di d dashboard
Warning buzzer in late-model car.—P. Clower,
Audio Assist Gives “Idiot Lights” the “Buzz,”
EDN Magazins, June 20, 1976, p 126.
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70 270
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Q
Q 402
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Features Digital Displays and Built-in Comb
Lock, EDN Magazine, Aug 5, 1975, p 38-43.
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WIPER CONTROL—Operates wipers automati-
cally at intervals, as required for very light rain
or mist. Changing 560K resistor to 500K pot.in
series with 100K fixed resistor gives .variable
control of interval.—Circults, 73 Magazine, July
1977, p 34.
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DISTRIBUTOR-POINT TACHOMETER—555%
timer receives its input puises from distributor
points of car. When timer output (pin 3) is high,
meter receives calibrated current through R,.

When IC times out, meter current stops for re-
mainder of duty cycle. Integration of variable
duty cycle by meter movement serves to pro-

vide visible indication of engine speed.—“Sig-
nietics Analog Dats Manual,” Signetics, Sunny-
vl_o, CA, 1!77, p 724-725.
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