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A 55 PH PE D·LIAflTALARM 


Automobile add-on device 
for highway safety 

TO STAY within the 55-mph national 
highway speed limit , one m\)St 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 
eng ine 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, C1 , and 01 both 
filter and clip the raw signal coming from 
the engine's distributor contacts . Resis
tor R1 and capacitor C1 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 01 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 IC 1 B 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 RS and R6 , potentiometers 
R12 and R7, and capacitor C3 control 
the on time (Tonl 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 (T off) changes with the input 
frequency. As the input frequency in
creases and approaches the threshold 
frequency of the multivibrator, Ton re
mains constant while T off diminishes. At 
the critical threshold frequency , T off di
minishes to zero. The resulting output is 
a constant logic 1 as shown in Fig. 2C. 

Diode 03 , resistor R13, and capacitor 
CS form a negative-going integrating 
pulse detector. As long as the cathode 
of 03 (pin 6 of IC1) remains at logic 0, 
CS remains fully charged. 

For all input frequencies lower than 
the threshold frequency of the multivi
brator , a negative-going T off signal ap
pears at pin 6 of IC1A. which forces Cs's 
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i11 put frequ ency fro111 distrihutur points exceeds pi-edetennined limit . 

PARTS LIST 

Al- SNP Sonale rl or s imi lar alarm 
C l---0. 1-µF . 50-V lanlalum 
C2. C4, CS, C6-4.7-µF. 50-V tantalum 
C3---0.33-µF , 50-V 1an1alum 
D I . 02- 1 N755 (7.5 -V, 400-mW) zener 
03, 04- 1 N9 14 swi tching diode 
IC J- MC14528CP dual monostable mullivi 

bralor 
Q I , Q2-MPS3394 or simi lar 1rans is1or 
Fo llowing are Y-W, I0% resistors unless oth

erwise noted: 
R 1- 15 ,000 ohms 
R2 . R4, R l 3- I00,000ohms 
R3- 330 ohms 

negative terminal to near ground poten
tia l. When the input frequency exceeds 
the cr itical threshold frequency, the vo lt
age step T off disappears and becomes 
a log ic 1 (Fig. 2C). At this instant, diode 
0 3 then becomes reverse biased, caus
ing the negative side of CS to rise to
wards the + V th rough R 13. 

Retriggerable monostable multivibra
tor IC 18 and transistors 01 and 02 form 
the annunciator section. The main trig
gering input at pin 12 responds on ly to 
vo ltage transitions, wh ile master reset at 
pin 13 responds to de levels. In this cir
cuit , IC1B is arranged so that to initiate 
astable acti on, a constant ac trigger sig
nal must be present at pin 12. This is 
accomplished by connecting this input to 
the filte red and cl ipped ac signal source 
generated by the distributo r points. 

When the input frequency is be low the 

R5. R I 1- 22.000ohms 
R6-470,000 ohms 
R7- 100,000-ohm panel -mounl potentiometer 
R8 .R9- 68,000 ohms 
RIO-- ! megohm 
R J 2- 100 ,000-ohm, pc-mount potentiometer 
Misc.-4" x 2 ~" x 21/' ( 10. 2 x 5.7 x 5.7 cm) 

hox: contro l knob : dry-transfer Je11 ering ki1: 
16-pin IC socket (optional) : hookup wire; 
so lder: machine hardware: etc. 

No1e- A comp lete kit of parls is available for 
$29. 95 from EAL AB Associates, Box 73 7, 
S111 i1h1 own, NY I 1787. 

discriminator's threshold frequency . the 
negati ve end of CS is near ground. 
Since this point is connected to pin 13, a 
logic 0 at this input forces /C1 B to as
sume a reset cond ition in wh ich the Q 
and not-Q outputs are held at log ic 0 and 
logic 1, respective ly. At th is time, C6 
(connected between the two outputs via 
resistor R9) is fu lly charged to the volt
age difference between the two outputs. 
The log ic 0 leve l at Q also holds 01 in 
the off condition via R9 and R10. The 
col lector of 01 is held at a log ic 1 to 
allow the input pu lses at pin 12 to trigger 
IC1B . 

When the input frequency rises above 
the discriminator's threshold frequency, 
the voltage at the negative end of CS as
sumes a positive (logic 1) potential. The 
log ic 1 at pin 13 causes IC1 B to be trig
gered by the input pu lse train present on 

pin 12. When triggered, the Q and not-Q 
outputs change state with a logic 1 and 
log ic 0 appearing at the Q and not-0 
outputs, respectively. 

The logic 1 at the Q output turns 02 
on via R 11 , which activates alarm A 1. At 
this time , the voltage at the \unction of 
C6 and R9 instantly drops below ground 
and then gradual ly rises above ground 
due to the charging current through R9 
whose source is the log ic 1 at the Q out
put. When this voltage eventually rises 
above 0.7 vo lt above ground (one diode 
drop) , 01 switches on and its co llector 
drops to ground leve l. By virtue of logic
gate action, a logic O at pin 11 inhibi ts 
the input pu lse stream at pin 12 from fur
ther triggering the multivibrator . In the 
absence of triggering pu lses, the multivi
brator eventually times out as deter
mined by the C4/RB time constant. 

The subsequent change of state at 
the Q and not-Q outputs causes 02 to 
switch off, si lencing the alarm. Since R9 
now "sees" a logic 0 source at the Q 
output, the voltage at the C6-R9 junction 
eventua lly drops to ground potential. 
When this junction reaches 0 .7 vo lt, 01 
turns off and its col lector assumes a log
ic 1 state via R4 . This allows the pulse 
tra in at pin 12 to once again tr igger the 
mu ltivibrator . It is in this manner th at the 
astable action of IC1 B is sustained only 
when the master reset at pin 13 is main
ta ined at logic 1. The waveforms as
sociated with IC1 Bare shown in Fig 3. 

Hysteresis Dead-Band Circuit. 
The frequency of the mechanical cam
ro tor points breaker system used in the 
majority of engines is inherently unsta
ble. Even if the engine's rpm were to be 
held absolute ly constant, carefu l exami
nation of the instantaneous frequency of 
the po ints wou ld reveal some frequency 
modu lation. 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, bad ly 
burned points. 

Since the Cruisea lert functions so lely 
as a frequency discriminator, frequency 
modulation of the breaker po ints can 
lead to random and erratic triggering . To 
make the circu it immune to small incre
mental frequency variations, diode 04 
was added. It's funct ion is to increase 
and hold the de vo ltage at the negative 
end of C5 when IC1 B is operating (Q 
output is at log ic-1 ). The result of this ad
dition is ill ustrated in Fig. 4, which de
picts the relationsh ip between the point 
freq uency and the alarm state. Exami 
nation of this chart shows that the 
alarm's turn-on frequency is s lightl y 
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greater than its turn-off frequ ency. The 
difference between these two frequen
cies defines the hysteresis deadband, 
which in terms of vehicle road velocity is 
less than 2 mph. 

Construction. The circuit can be built 
on a printed circuit board , the etching
and-d rilling and components-placement 
guides for which are shown in Fig. 5. 
Note that SPEED contro l 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 equall y spaced points 
to the clockwise limit stop. 

Drill a small hole in the Cruisealert's 
front panel so that trimmer adjust poten
tiometer R12 ca n be reached with a 

Q OUTPUT 
o----' 

0 OUTPUT 
0 

Fig. 3. Timing 
di(lgram for /Cl B 
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of input frequency 

ON 

ALARM _HYSTERESIS 
STATE DEAD BAND i.;er.ms alarm state. 

Differen ce is 
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POINTS FREQUENCY 

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 su itab le mounting pos ition 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 po ints. 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 . 

(Continue d on page 60) 

Photo (It dght shows the (lutho1· 's prototype 

with speed control potentiometer R7 


([[left (Ind loudspea ker (If right. 

Th e hole in cente1· is to g(lin ([Ccess to R12 


in 111(1king final adjustments with passenge1·'s (lid. 
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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 lor a four- , six-, or 
eight-cyli nder engine. In the interests of 
safety, it is recommended that the fol
lowing ad justments be made by a pass
enger and not the driver. 

Usi ng 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. 

Drive the car until the speedometer in Fig. 5. Actual size etching and drilling guide (ahove) 
and components pla cem en t (helow) fo r printed circuit hoard. dicates 55 mph and try to maintain this 

speed. Very slowly ad just R 12 until the 
Al Cru isealert just starts to beep . Then re

~T•R~2 • n move the screwd river. This completes 
the range setting , and the SPEED control .,__ RS ___., RB j + 
is set to 55 mph. Note that the SPEED 

control 's scale indications are only rela]~~ l .\• \, I ,11, *l'J,'} T tive and do not correspond to vehicle 01 ,l, 

1 speed . 
Rl3 R4 i 

To preset the Cruisealert to operate at

1 i ICI 1 another road speed, rotate the SPEED 
Q2 --~- e---R9- -R2

contro l ful ly clockwise, drive the car at l0

I
4 

the desired speed, and while maintainD1 ~ + y IJ --RIO--tt D
-Rll-  ing this speed, slowly adjust the SP EED 

l knob until the alarm sounds. o 
GNO L INPUTI +12VJ 

Add ·on Mini ·Disc for the TRS·80 * 


only from 

$399~ [~HHJCJM] 

Requires 16K RAM , PERCOM DATA COMPANY, INC. 

Dept.PE· 318 BARNES • GARLAND, TEXAS 75042Level II BASIC and 
Phone : (214) 272-3421 

Expansion Interface. To Order Ca/11-800-527-1592 
"RADIO SHACK ancl lRS-80 are trademarks ol !andy Co1pcrat1on wnicn nas no relat1onsh10 10 PERCOM DA1A COMPA~lV INC 

Eliminate the clutter 
of loose ma gazines, ~ 
ca talogs , etc . Find 
what you wa nt , '.' 

when you want it 

by utili zing the se 

ha ndy she lf or 

desk top fil es. STOU DM SM !lVU 
Avai lable in 6 sizes 

from Reade r 's Digest 

to newspaper size . 

Con structed of 
 MAS TE ACM t,AGE 
heavy duty & VISA ACCEPTED 

ADV tSE CARO NOfibreboard . & EXPIRATION DATE 

Attractive blue 

front pane l. Adehesive 

identifica tion labels 

i nc luded . 
Popu lar letter size : l l l/ 2 x9.ll 3J,'4 
10 for $15.89 
25 fo r $28.97 Other sizes available 

Request Cat•log 

PROFESSIONAL AIDS CO. 

1 S. WACKER DR. 

SuiteP-1 

CH ICAGO, ILL 60606 


Th e modern rapid way to locate cou nt 
less facts at your desk wi th out thumb · 
ing thru files . Specia lly coded cards 
are used to record any information you 
want clo se at hand - technica l da ta, 
formulas , abstracts , case hist. , bibli 
ographies . Obtain just what you need 
in seconds-any group separa tes auto 
matically simp ly by inserting a rod . No 
slow inefficien t cross filing . . . no me · 
chanical parts . .. no special training 
... minimum se t up time . 

30 DAY MONEY BACK GUARANTEE 
ONLY 

Basic $3990 POSTPAID 
package 
(200cards, 
hand notcher, FREE 
sorting rods, LIHRllURl
instructions) . 
Additional cards : ON REQUEST 
1000 for $60.00 
postpaid. Sample Card Available 
Information Retrieval System. Div. of 
PROFESSIONAL AIDS CO. 
1 S. WACKER DR. 
Suite P-2 
CHICAGO, ILL. 60606 

CIRCLE NO. 44 ON FREE INFORMATION CARD CIRCLE NO. 47 O N FREE INFORM ATION CARD 
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