
BY ROBERT P. BISEY 

A 55 MPH SPEED-LIMIT ALARM 

Automobile add-on device 

for highway safety 

TO STAY within the 55-mph national 
highway speed limit, one must keep 

one eye on the road and the other on the 
speedometer. This can be a dangerous 
situation at highway speeds when your 
whole attention should be fixed on the 

road. It would be far safer, therefore, if 
you could keep a constant eye on the 
road and have some audible means for 
alerting you when you have exceeded 

the speed limit. This is exactly what the 
“Cruisealert” described here was de¬ 

signed to do. 
The Cruisealert works on the principal 

that, with a given vehicle, there is a 
close relationship between engine rpm 
and road speed. It constantly monitors 
engine rpm and is preset to sound an 
alarm when engine rpm reaches a value 
that causes your vehicle to travel at 55 
mph (or some selected lower speed). 
When this happens, the Cruisealert 
sounds a beeper to alert you that you 
are at the legal speed limit. At no time do 
you have to take your eyes from the 
road. And the Cruisealert can be used 
with 4-, 6-, and 8-cylinder engines. 

Circuit Operation. A schematic dia¬ 
gram of the Cruisealert is shown in Fig. 
1. Components R1, R2, Cl, and D1 both 

filter and clip the raw signal coming from 
the engine’s distributor contacts. Resis¬ 
tor R1 and capacitor Cl form a single- 

stage low-pass filter that has a time con¬ 
stant of about 1.5 ms, which is long 
enough to provide smoothing for the 
transient, oscillatory-like waveforms 
present at the points. The frequency 
range is between 40 and 170 Hz, which 
approximately corresponds to a four- 
cylinder engine at a road velocity of 
about 30 mph and an eight-cylinder en¬ 
gine at approximately 70 mph. 

Zener diode D1 clips the input voltage 
swing to approximately +7 and -0.7 
volts, suitable for use by the following 

circuitry. 
Positive-edge retriggerable monosta¬ 

ble multivibrator IC1A functions as a fre¬ 
quency discriminator, while IC1B forms 
the annunciator section. The filtered and 
limited signal from the input filter is ap¬ 
plied to IC1A via input current limiting re¬ 
sistor R2. This portion of the dual mul¬ 

tivibrator is arranged to deliver an output 

pulse at pin 6 when triggered by a pos¬ 
itive spike. The pertinent waveforms for 
IC1A are shown in Fig. 2. 

Resistors R5 and R6, potentiometers 
R12 and R7, and capacitor C3 control 
the on time (Ton) of the multivibrator. 
For the three relationships shown in Fig. 
2, the on time of IC1A remains constant, 
regardless of the input frequency, while 

the off time (T0ff) changes with the input 
frequency. As the input frequency in¬ 
creases and approaches the threshold 

frequency of the multivibrator, T0n re¬ 
mains constant while T0ff diminishes. At 
the critical threshold frequency, T0ff di¬ 
minishes to zero. The resulting output is 
a constant logic 1 as shown in Fig. 2C. 

Diode D3, resistor R13, and capacitor 
C5 form a negative-going integrating 
pulse detector. As long as the cathode 
of D3 (pin 6 of IC1) remains at logic 0, 
C5 remains fully charged. 

For all input frequencies lower than 
the threshold frequency of the multivi¬ 
brator, a negative-going T0ff signal ap¬ 
pears at pin 6 of IC1A, which forces C5's 
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Fifl. 1. Frequency discriminator IC1A trisers IC1B to sound alarm when 

input frequency from distributor points exceeds predetermined limit. 

PARTS LIST 

Al—SNP Sonulcrt or similar alarm 

Cl—0.1-p.F, 50-V tantalum 

C2. C4, C5. C6—4.7-p.F. 50-V tantalum 

C3—0.33-p.F. 50-V tantalum 

Dl, D2—1N755 (7.5-V, 400-rnW) zener 

D3. D4— IN914 switching diode 

1C I—MC14528CP dual monostable multivi¬ 

brator 

Ql. Q2—MPS3394 or similar transistor 

Following arc '/-W. 10% resistors unless oth¬ 

erwise noted: 

R1—15.000 ohms 

negative terminal to near ground poten¬ 

tial. When the input frequency exceeds 

the critical threshold frequency, the volt¬ 
age step T0ff disappears and becomes 
a logic 1 (Fig. 2C). At this instant, diode 
D3 then becomes reverse biased, caus¬ 
ing the negative side of C5 to rise to¬ 
wards the -4-V through R13. 

Retriggerable monostable multivibra¬ 
tor IC1B and transistors Ql and 02 form 
the annunciator section. The main trig¬ 
gering input at pin 12 responds only to 
voltage transitions, while master reset at 
pin 13 responds to dc levels. In this cir¬ 
cuit, IC1B is arranged so that to initiate 
astable action, a constant ac trigger sig¬ 
nal must be present at pin 12. This is 
accomplished by connecting this input to 
the filtered and clipped ac signal source 
generated by the distributor points. 

When the input frequency is below the 

R5. RI 1—22.000 ohms 

R6—470,000 ohms 

R7—I (X).000-ohm panel-mount potentiometer 

RX.R9—68,(XX) ohms 

RIO—I megohm 

RI2—100,000-ohm, pc-mount potentiometer 

Mi.sc.—4” x iV x 2'/ (10.2 x 5.7 x 5.7 cm) 

box; control knob; dry-transfer lettering kit; 

lb-pin 1C socket (optional); hookup wire; 

solder; machine hardware; etc. 

Note—A complete kit of parts is available for 

$29.95 from EALAB Associates, Box 737, 

Smithtown. NY 11787. 

discriminator’s threshold frequency, the 
negative end of C5 is near ground. 
Since this point is connected to pin 13, a 
logic 0 at this input forces IC1B to as¬ 
sume a reset condition in which the Q 
and not-Q outputs are held at logic 0 and 
logic 1, respectively. At this time, C6 
(connected between the two outputs via 
resistor R9) is fully charged to the volt¬ 
age difference between the two outputs. 
The logic 0 level at Q also holds Ql in 
the off condition via R9 and RIO. The 
collector of Ql is held at a logic 1 to 
allow the input pulses at pin 12 to trigger 
IC1B. 

When the input frequency rises above 
the discriminator’s threshold frequency, 
the voltage at the negative end of C5 as¬ 

sumes a positive (logic 1) potential. The 
logic 1 at pin 13 causes IC1B to be trig¬ 
gered by the input pulse train present on 

pin 12. When triggered, the Q and not-Q 

outputs change state with a logic 1 and 
logic 0 appearing at the Q and not-Q 

outputs, respectively. 
The logic 1 at the Q output turns Q2 

on via R11, which activates alarm Al. At 

this time, the voltage at the junction of 
C6 and R9 instantly drops below ground 
and then gradually rises above ground 
due to the charging current through R9 
whose source is the logic 1 at the Q out¬ 
put. When this voltage eventually rises 
above 0.7 volt above ground (one diode 
drop), Ql switches on and its collector 
drops to ground level. By virtue of logic- 
gate action, a logic 0 at pin 11 inhibits 

the input pulse stream at pin 12 from fur¬ 
ther triggering the multivibrator. In the 
absence of triggering pulses, the multivi¬ 

brator eventually times out as deter¬ 
mined by the C4/R8 time constant. 

The subsequent change of state at 
the Q and not-Q outputs causes Q2 to 
switch off, silencing the alarm. Since R9 
now “sees” a logic 0 source at the Q 
output, the voltage at the C6-R9 junction 
eventually drops to ground potential. 
When this junction reaches 0.7 volt, Ql 

turns off and its collector assumes a log¬ 

ic 1 state via R4. This allows the pulse 
train at pin 12 to once again trigger the 
multivibrator. It is in this manner that the 
astable action of IC1B is sustained only 
when the master reset at pin 13 is main¬ 
tained at logic 1. The waveforms as¬ 
sociated with IC1B are shown in Fig. 3. 

Hysteresis Dead-Band Circuit. 

The frequency of the mechanical cam- 
rotor points breaker system used in the 

majority of engines is inherently unsta¬ 
ble. Even if the engine’s rpm were to be 

held absolutely constant, careful exami¬ 
nation of the instantaneous frequency of 
the points would reveal some frequency 
modulation. This is due to a variety of 
factors such as a bent distributor shaft, 

variations in machining tolerances of the 
cam lobes, and, most of all, badly 
burned points. 

Since the Cruisealert functions solely 
as a frequency discriminator, frequency 
modulation of the breaker points can 
lead to random and erratic triggering. To 
make the circuit immune to small incre¬ 
mental frequency variations, diode D4 
was added. It’s function is to increase 
and hold the dc voltage at the negative 
end of C5 when IC1B is operating (Q 
output is at logic-1). The result of this ad¬ 
dition is illustrated in Fig. 4, which de¬ 
picts the relationship between the point 

frequency and the alarm state. Exami¬ 
nation of this chart shows that the 
alarm’s turn-on frequency is slightly 

R2, R4, RI3—100,(XX)ohms 

R3—330 ohms 
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greater than its turn-off frequency. The 
difference between these two frequen¬ 
cies defines the hysteresis deadband, 
which in terms of vehicle road velocity is 

less than2mph. 

Construction. The circuit can be built 
on a printed circuit board, the etching- 
and-drilling and components-placement 
guides for which are shown in Fig. 5. 
Note that speed control potentiometer 
R7 and the alarm are both mounted on 
the box in which the circuit is housed. 

After R7 is mounted, attach a pointer 
knob to its shaft and provide some kind 
of marking surface below the knob. 
Starting at the fully counterclockwise po¬ 
sition, mark off 10 equally spaced points 

to the clockwise limit stop. 
Drill a small hole in the Cruisealert’s 

front panel so that trimmer adjust poten¬ 
tiometer R12 can be reached with a 
screwdriver after the pc board is in 

place. Connect the alarm and R7 to the 
pc board as shown in Fig. 5. Then con¬ 

nect three long insulated leads to the ve¬ 
hicle’s electrical system to provide input. 

Select a suitable mounting position in 

the vehicle. Route the input lead 
through the firewall and connect it to the 
screw connector of the ignition coil that 
goes to the distributor points. Connect 
the ground lead to a convenient metal 
screw or bolt and the 12-volt lead to a 
switched + 12-volt source, such as the 
lead that feeds the radio. Insulate all 

connections. 

r 
ALARM 
STATE 

TURN-OFF^ 

, HYSTERESIS 
DEAD BAND 

^TURN-ON 
POINT 

POINTS FREQUENCY 

Fill. 4. Hysteresis 

of input frequency 

versus alarm state. 

Difference is 

less than 2 mph. 

Photo at right shows the author's prototype 
with speed control potentiometer R7 

at left and loudspeaker at right. 

The hole in center is to gain access to R12 

in making final adjustments with passenger s aid. 

cruisealert 
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Adjustment. The Cruisealert is de¬ 

signed to provide an overspeed alarm 
indication for selected road speeds be¬ 
tween 30 and 70 mph for a four-, six-, or 

eight-cylinder engine. In the interests of 
safety, it is recommended that the fol¬ 

lowing adjustments be made by a pass¬ 
enger and not the driver. 

Using a small screwdriver, rotate R12 
(range) fully clockwise via the access 
hole in the front panel and leave the 

screwdriver engaged in the trimmer slot. 

Set the front-panel speed control (R7) 
knob to the fifth mark on its scale. 

Fig. 5. Actual size etching and drilling guide (above) 

and components placement (below) for printed circuit board. 
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Drive the car until the speedometer in¬ 
dicates 55 mph and try to maintain this 
speed. Very slowly adjust R12 until the 
Cruisealert just starts to beep. Then re¬ 
move the screwdriver. This completes 
the range setting, and the speed control 
is set to 55 mph. Note that the speed 

control’s scale indications are only rela¬ 

tive and do not correspond to vehicle 
speed. 

To preset the Cruisealert to operate at 
another road speed, rotate the speed 

control fully clockwise, drive the car at 
the desired speed, and while maintain¬ 

ing this speed, slowly adjust the speed 

knob until the alarm sounds. O 

THE IDEAL SOLUTION... 
. .TO THE PROBLEM OF STORING YOUR 

RECORDS, TAPES, AND MAGAZINES. 

These cases and binders are just 
what you’ve been looking for to solve 
your storage problems. They’re the 
ideal solution to keeping your 
records, tapes, and magazines neatly 
stored and well protected. 

A complete set of matched cases is 
available for your 12" records, 
cassettes, 8-track cartridges, and 7" 
tape reels. For magazines, you can 
choose either cases or binders to 
save your valuable issues and keep 
them well protected. 

All cases and binders are sturdily 
constructed and covered in a 
handsome leatherette making them 
attractive additions to any bookshelf. 

The record and tape cases are 
elegantly embossed in gold and are 
available in your choice of 3 colors- 
black, brown, and green—lending 
themselves to the decor of any room. 

Magazine cases and binders are 
available for virtually all titles pub¬ 
lished. Colors are pre-determined 
by publishers. Gold transfer foil is 
provided for personalization and 
identification of issues filed. 
ELECTRONIC EXPERIMENTER’S HANDBOOK 

(A) 60-unit cassette case. 
13%" h. x 12%" d. x 5%" 
w. Compartments are tilted 
back to prevent spillage. 
Includes pressure sensitive 
labels for titling. $17.95 
each; 3 for $49.95 

(B) 30-unit cassette case. 
13%" high x 6%" deop x 
5%" wide. Tilted compart 
ments, labels included. 
$12.95 each; 3 for $34.95 

(C) 12-unit cartridge case. 
13%" high x 6%" deep x 
4%" wide. Tilted compart¬ 
ments, labels included. $9.50 
each; 3 for $24.95 

(D) 6-unit 7" reel case. 
8" high x 7%" deep x 5" 
wide. Holds reels in original 
boxes. $6.95 each; 3 for 
$18.50 

(E) 20-unit 12" record case. 
13%" high x 12%" deep x 
3%" wide. Holds records in 
original jackets. $7.50 each; 
3 for $19.95 
Magazine Case—Magazines 
insert in cases. Designed to 
hold approximately 12 issues. 
$5.95 each; 3 for $16; 6 for 
$30. Quantity prices apply to 
any combination of titles 
ordered. 

(F) (G) Magazine Binders—Magazines 
fit on individual metal rods. 
Designed to hold approxi¬ 
mately 12 issues. $6.95 each; 
3 for $19; 6 for $36. Quantity 
prices apply to any combina 
tion of titles ordered. 

Acct. *_ 

Master Charge Interbank xr_ 

ZIFF-DAVIS PUBLISHING CO P.O. Box 278. Pratl Station. Brooklyn. N Y 11205 

Please send the following cases/binders at the prices indi¬ 
cated. 

_60-unit Cassette Cases <5> $17.95 each; 3 tor S49 95~«60026 
_30-unit Cassette Cases ® $12.95 each; 3 tor $34 95--60027 
_12-unit 8-track Cartridge Cases @ $9.50 each; 3 for $24 95- 

S60030 
_6-unit 7" Reel Cases @ $5 95 each; 3 for $!8.5C -«60031 
_2C-umt 12” Recoro Cases ® $7.50 each; 2 tor $19 95-260029 
_Magazine Cases ® S5 95 each; 3 for $16; 6 for $30 
_Magazine Binders (© $6.95 each; 3 fo" $19; 6 for $36 

OUTSIDE U S A ADD $1 PER UNIT ORDERED 

FOR RECORD AND TAPE CASES ONLY- 
Check color choice for back of ihe case (sides in black 
only): . Brown Q Green □ Black 

FOR MAGAZINE CASES AND BINDERS ONLY BE SURE TO 
INDICATE MAGAZINE TITLES. COLORS ARE PRE-DETER¬ 
MINED BY PUBLISHERS 

□ ENCLOSED IS S._ 

Q CHARGE American Express 
□ Visa 

F' Master Change 
□ Diners Club 

„ Exp Date_ 

_(4 «’s above name) 

Signature_ 

Print Name.. 

Address_ 

City_ -Zip- 

•Residents of CA CO. DC. FL. IL, MA Ml. MO. NY STATE. OH, 
SC, 7N and VT add applicable safes tax 

64 




