
12 REASONS YOUR CAR 
By Forrest M. MimsNEEDS TIGER CDI 

Instant starting in any weather - Eliminates 
tune-ups - Increases gas mileage - Increases 
horsepower 15% - Improves acceleration 
and performance - Spark plugs last up to 
70,000 miles - Reduces engine maintenance 
'0xpense - Amplifies spark plug voltage 
to 45,000 volts - Maintains spark plug
voltage to 10,000 RPM - Reduces exhaust 
emissions - Dual ignition switch - An 
Unconditional LIFETIME GUARANTEE 
Installs in 10 minutes on any car with 
12 volt negative ground - No rewirin~ - Most 
powerful , efficient and reliable Soltd State 
Ignition made. 

SATISFACTION GUARANTEED or money
back 

TIGER 500 assembled ...... $53.95 

TIGER SST assembled ...... $42.95 


Post Paid in U.S.A. 

Send check or money order with order to: 


"lflflif.Star Corporation 
P.O. Box 1727 C 
Grand Junction, Colorado 81501 
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1976'ree catalog 

244 PAGE 
RADIO, TV & 

Your buying guide for Everything in 
Electronics .. . Stereo. Hi -Fi , TV 's, Ra­
dios. Tape Recorders. CB . Kits. Tools . 
Books and Electronic Parts. 

WRITE FOR YOUR 

FREE COPY NOW! 
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A PROGRAMMABLE TIMER/COUNTER 

A FEW years ago , Signetics over­
whelmed us all with the introduc­

tion of the 555 timer. That chip, as you 
probably know, is one of the most ver­
satile !C 's around , and literally scores 
of applications for it have been pub­
lished in POPULAR ELECTRONICS and 
other magazines. 

More recently , Exa r capitalized on 
the 555 's popularity by pairing it with a 
bi nary counter and putting the whole 
thing in a 16-pin DIP. They ca lled it the 
XR-2240 and it is a fully programmab le 
timer/counter with all kinds of fas­
cinat ing applications . I'm going to de­
scribe a few that I've come up 
with-you will probably think of many 
others. 

With just a few external parts, you 
can connect the XR-2240 in a free­
running mode as shown in Fig . 1. Use 
anything from 4 to 15 volts for the sup­
ply. Current drain is fairly low- about 
10 mA for a 9-volt battery. The combi­
nation of Rand C determines the oscil ­
lation period (T = RC) of the 
XR-2240's internal time base . The bi­
nary counter outputs (pins 1 through 
8) increase T (or reduce the frequency, 
depending on how you look at it) by 
factors of 1, 2, 4, 8 , 16, 32, 64 , and 128. 
The result is eight quare waves with 
harmonically related frequencies from 
a single RC timing combination. Fig­
ure 2 is a scope photo showing six of 
the counter outputs from an XR-2240 
in its free- run ning mode (R = 1.5 
kilohms and C = 0.022 µF) . Of course , 
this is impressive , but you haven 't 
seen anything yet! 

You can get some really interesting 
waveforms by connecting the binary 
counter outputs together. Some of the 
possible results are shown in Fig . 3. 
Exar calls the circuit configuration a 
binary pattern generator, but I call it a 
super-deluxe audio " chi rper. " Just 
connect a crystal or high-impedance 
magnetic earphone to the output to 
hear the chirps. By experimenting 

with the binary counter output inter­
connections and installing resistors of 
various values between some of the 
outputs , you will be able to obtain a 
variety of chirps, buzzes, warbles, and 
other strange sounds. For even more 
variations, change values of R and C. 

If weird -sounding electronic music 
doesn 't interest you , you can always 
use the pattern generator in more 
conventional applications . For exam­
ple, it makes a nifty marker tone 
generator for a communications sys­
tem (such as a long-range laser com­
municator) . While a monotone audio 
oscillator would do the job , it's hard to 
miss a chirping marker or mistake it 
for a heterodyne. 

Waveform Generator. Another 
possibility is to use the circuit as a 
complex waveform generator. I really 
mean complex, because the XR-2240 
can generate all kinds of stepped 
waveforms. The photo in Fig . 4 shows 
part of a repetitive , stepped waveform 
generated by connecting several re­
sistors of different values between the 
binary counter outputs and the circuit 
output. 
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F ig . 1. Sche111atic of X R-2240 i11 
f ree-r1w 11i11g (as table) mode. 
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E:XAR 2240 

Fig . 3. Si.\' d(f(el'en l "chi rp" 
(tu11 e bur1:J t) 011 tpnts fl'om XR-2J4 0. 

the XR-2240 timing applications in a 
future column . Meanwhile, latch on to 
a couple of XR-2240's (see the ads in 
the back of this magazine), and warm 
up your soldering iron . 

FM/FM STEREO - AM TUNER AND PREAMPLIFIER 

Fig. 2. Output on p·ius 1 to 6. 

Scope photos takeu with C-59 camera 

on a Tekt roui.r 760.J scope with 

7M1.J plug-in readout unit . 


If you don 't need far-out waveforms 
like the one in Fig . 4, you can generate 
more conventional staircases, For a 
staircase with 256 steps, connect a re­
sistor with a value of about 1000 ohms 
from pin 8 to the output. Then connect 
resistors 2, 4, 8 , 16, 32, 64 , and 128 
times that value from pins 7, 6 , 5, 4 , 3 , 

2, and 1 (respectively) to the output . 
You ' ll have to use precision resistors 
to get a uniformly spaced staircase. If 
some values are slightly off, the 
waveform will be somewhat distorted . 

There are lots of other uses for the 
XR-2240 and they include analog-to­
digital conversion , sample-and-hold, 

Fig. 4. Co ni ple.r wavefo r111 obta ined 
by cun necli11g l'es islol's lo ontµ nts. 
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harmonic synchronization , and ultra­ Now...the most enjoyable,
long "timing " circuits (not true one­
shots, but useful nonetheless) . The do-it-yourself project 
timing properties of the chip are really o your life-a Schoberimpressive. For example, the values of 
Rand C in Fig. 1 can be set to provide !Electronic Orgjffi]
just one pulse every 10 or 15 minutes. You' II never reap 

Since pin 8 has a period of 128T, an RC greater reward , more 
fun and proud 

combination which gives a period of 	 accomplishment. more 
benefit for the whole 12 minutes would provide an output 
family, than by 

square wave with a period of 128 x 12 assembling your own 
Schober Electronic Organ. or 1536 minutes. That's more than a 
You need no knowledge of electronlcs, woodwork whole day. You can get longer delays or music. Schober's complete kits and crystal· 


by connecting more counter outputs clear Instructions show you - whoever you are, 

whatever your skill (or lack of it) - how to turn 


to the output bus. The total time delay the hundreds of quality parts into one of the 
will equal the sum of the delays availa­ world's beautiful, musical organs,most most 

worth up to twice the cost of the kit. 
ble at each counter output pin . Five superb models, with kit prices from $575 

For truly incredible delays of up to 3 to around $2,300. each an authentic musical Instru­
ment actually superior to most you see In stor99. 

years ( !) , you can cascade two Join the thousands of Schober Organ builder· 
XR-2240 's in series. The delays avail­ owners who live in every state of the Union. Often 

starting wilhout technical or music skills , they
able from the combination can be have the time of their lives-first assembling, then 

learning to play the modern King of Instruments used to remind you of birthdays and 
through our superlative Instructions and playing 

anniversaries, limit your offsprings ' courses. 
Get the full story FREE by mailing the coupon phone calls, and dream up assorted TODAY for the big Schober color catalog , with 

science fiction gadgets. all the fasc inating detai ls! 

We 'll take a closer look at some of ·--------------------------,
: The !J?c/t~ Organ Corp., Dept. PE-62 

43 West 61st Street, New York, N. Y. 10023 
D Please send me Schober Organ Catalog. 
D Enclosed please f ind $1 .00for12-lnch LP. 

record of Schober Organ music. 
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IBtlnfnsh cATALoG 
and FM DIRECTORY 

Get all the newest and latest information on the new Mcintosh Sol­
id State equipment in the Mel ntosh catalog. In addition you will 
receive an FM station directory that covers all of North America. 

MX 113 


,------- --\ 
Mel ntosh Laboratory , Inc. 

I East Side Station P.O. Box 96 
Binghamton, N.Y . 13904 

I Dept PE 

NAME-~~~-~~~~~~~~~--

ADDRESS~~~--~~~-~~~~-

c1Tv_____sTATE____z1p___ I 
--' 

If y~u are in a hurry for your catalog please send the coupon to Mcintosh . 
For non rush service send the Reader Service Card to the magazine. 
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