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THINK TANK 
By John J. Yacono 
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As promised last month, 
we'll take a look at the 

characteristics of various IC 
architectures. We will focus 
on the bipolar-logic family 
this month. Following that, 
I'll present the results of our 
"Computer coverage: 
more/less/tine?" poll. 

This month's letters, which 
will follow the poll results, all 
deal with technical tips. By 

*D1-D8 ARE 1N4007 

**C2-C9 ARE .01 UNITS 

tion for high operating 
speed. That has lead to a 
diversity of chip architec
tures, each having its own 
strengths and weaknesses. It 
is lett to the circuit designer 
to decide which type is 
suitable to each applica
tion. 

Rather than discuss the 
physical attributes that 
make the architectures dis-

Fig. I. This high-voltage circuit (based on a project that appeared in this magazine a couple of 
years ago) looks pretty lethal and probably is. Use it with great caution. 

the way, from the looks of tinct (which would get really 
the mail I've received, we're complicated, not to men-
in for some interesting top- tion boring, really fast), I will 
ical columns tor some present the names of the 
months to come. For now. different chip styles and, in 
just sit back, relax, and fol- future columns, compare 
low along as I present an their operating charac-
overview of the bipolar teristics. After all, its things 
family of chips. like current consumption, 

power dissipation, and load 
UNDER THE HOOD handling that determine 

Lite is a matter of give which chip you'll use in a 
and take. In engineering, design; you need not know 
that becomes evident what's inside the device. 
when one has to make a As mentioned some col-
design compromise. For ex- umns ago, logic IC's can be 
ample, when selecting divided into two main cote-
chips, a designer might gories: bipolar and CMOS. 
sacrifice low-power opera- The bipolarclogic group 

can be further divided into 
emitter-coupled logic (ECL), 
resistor/transistor logic (RTL), 
diode/transistor logic (DTL), 
and transistor/transistor log
ic (TTL). The RTL and DTL 
formats are seldom used 
today, so I won't cover 
them. And while ECL prod
ucts are still in vogue, they 
are only needed in the fast
est circuits (with gate delays 
on the order of 100 or so 
picoseconds) and they dis
sipate significant amounts 
of power. Let's just say that 
they're not cut-out to be 
used as hobbyist parts. 

However, TTL parts are 
overwhelmingly popular 
not only in industry but 
among hobbyists as well. 
They come in a variety of 
architectures each with its 
own inherent design trade
offs. That diversity is mostly 
responsible for TTL's wide
spread use; you can usually 
find a chip with a suitable 
speed/power -dissipation 
trade off tor most applica
tions from within this family. 

In fact the only time you 
must stray from the TTL se
ries is when power 
dissipation is critically im
portant (such as in portable 
devices composed of 
many logical devices). For 
such applications CMOS 
must be used. To sum
marize, the key advantage 
to using TTL over CMOS is 
speed; the key drawback is 
higher power dissipation (in 
the form of high current 
levels and heat). 

Two series of chips form 
the TTL family: those prefix
ed with the number 7 4 and 
those beginning with 54. 
The only differences be
tween the two series is their 
temperature range tor 
guaranteed operation: 7 4-



series chips operate from 
-55 to 125°C, but 54-series 
devices are only useful from 
0 to 70°C. Obviously tor 
hobbyist applications, 
which seldom tall outside 
either temperature range, it 
hardly matters it you select 
a part from one family or 
the other. 

Next month we will break 
the 54- and 7 4-series chips 
into smaller groups still. 
However tor now. let me 
present the results of our 
informal poll. 

POLL RESULTS 
Well, the poll mail has 

trickled down to the point 
where I feel comfortable 
tabulating the results (I 
doubt I'll' get many more 
cards or letters about it). 
The smallest percentage of 
people (18.18% to be ex
act) wanted more 
computer coverage. The 
next-highest percentage of 
readers (27.27%) wanted 
less. The greatest percent
age, and a slight majority 
over both of the other cate
gories combined, of you 
(54.54%) liked things the 
way they are! 

Whew. what a relief; es
pecially when one 
considers that the typical 

Think Tank reader would 
probably have a default 
preference tor discrete 
electronics, as opposed to 
computers. Perhaps that 
accounts tor the tact that 
the "less" group is larger 
than the "more" group. Re
gardless, its nice to know 
that we're pulling off this 
tricky balancing act fairly 
well. 

All the demographics 
aside, lefs turn our attention 
to this month's letters. 
There's one stray letter lett 
over from last month's topic 
(high voltage), so lefs get to 
that before moving on to 
the technical-tip letters. 

IT'S JUST SHOCKING! 
I have been reading your 

column of Think Tank tor 
some time now and I have 
always wanted to contrib
ute something of my own. 
However, I am not a elec
tronics engineer or a 
technical anything so I 
knew that this would never 
be, or so I thought. 

One day I was browsing 
through a magazine rack 
(about tour years ago) look
ing tor something to read. I 
like science articles, so I 
picked up a few magazines 
and one of them was 
Hands-On Electronics, April 
1988. I thought it was okay, 
so I bought the May issue 
and I thought that was okay, 
too. It wasn't until the end of 
July 1988 that (tor reasons 
unknown to me) I had this 
uncontrollable feeling I 
should buy another one of 
your magazines. I bought 
every electronics magazine 
since including Radio Elec
tronics, Experimenters 
Handbook, Hobbyist Hand
book, Modern Electronics, 
and Elementary Electronics. 

Today, I have a complete 
library from mathematics to 
Ku-Band satellite N in every 
field of electronics. I've as
sembled as complete a 
laboratory as needed tor 
my experiments. I have a 

complete IBM PC XT com
puter system full of 
programs necessary tor de
sign work (including some 
programs written in basic 
that I designed myself). 

The field that interests me 
most is high-voltage, high
frequency electronics. I built 
a Tesla coil (Popular Elec· 
tronlcs September 1990) 
that I use in some of my 
experiments. The output is 
too high tor some experi
ments, so I picked up a 
violet-ray generator (Popu
lar Electronics February 
1990). It worked tine, that is 
until I tried to couple it to an 
unmatched circuit which, 
through my own fault. over
loaded the secondary coil, 
causing it to short circuit. 
rendering the violet ray 
generator useless. I did 
manage to correct the 
problem somewhat. but the 
power output was never 

quite the same. So I 
needed to design some
thing else. 

I gathered up some parts 
from my junkbox and dug 
up a circuit that I as
sembled about 14 months 
back. It was a high-voltage 
output. 9-volt battery-sup
plied stun gun (Electronics 
Experimenters Handbook. 
1990, "High Voltage Proj
ects," page 45). I can tell 
you from experience that it 
works. And it works well, so 
be careful! I placed two 
automobile condensers 
parallel to each other 
across the output of the 
voltage multiplier (see Fig. 
1). I connected the end with 
the wire to the distributor 
terminal of an automobile 
coil and the other end in 
series with a spark gap to 
the battery terminal. The 
battery terminal is then 
grounded. 

Secrets Revealed! ... 
NO Special 

Tools or 
Equipment 
Needed ... 

Train at Home 
in Your Spare 

Time! 
IF you are able to work with common small hand 
tools . IF you possess average mechanical ability, 
and have a VCR on which to practice and learn ... then 
we can teach YOU VCR Maintenance and Repair! 
FACT: Up to 90% of all VCR malfunctions are due 
to simple Mechanical or Electro-Mechanical break
downs! 
FACT: Over 86 million VCRs in use nationwide! 
Average VCR needs service or repair every 12 to 18 
months! 

For FREE Information Package! 
Send couoon to: Foley-Belsaw Institute of VCR Repair, 
Oep\.62026, 6301 Equitable Rd ., Kansas City, MD 64120 

ltJinl Since 1926- - Dept.620261 
I 0 Check for FREE Lifetime Career Kit on VCR Repai r. I 
I Name I 
I Address I 
I City I 
l_!tate Zip =.J 
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When S1 is closed, C1 12 GUAGE IT AINT EASY 
charges through R1 to the SOLID COPPER My name is Trevor Maic-
point that Q1 turns on. So 

BEND I 
I 

oo and I live in the Republic 
' of Triniddd and Tobago, Q2 turns on, connecting the RIGHT ANGLE L---'~ 

power supply across the TO FIT West Indies. I am a student 
primary of audio trans-

TIN WITH ROSIN CORE 
of electronics and I have AT LOW HEAT 

former T1 and dissipating built a few projects, which I 
the charge on C1. The cur- FiK . 2. ~f'your solderinK KUn could use a new tip, try this enjoyed immensely. The 
rent pulse induces a high heavy-KaUKe wire trick. Just be sure to tin the tip the very reason I am writing you is 
voltage across T1 's second-

instant the tip heats enough. that I would very much like 
ary. Once the charge on to get one of your books. 
C1 has dropped sufficiently. The unit works well for stores here do not sell any 
Q1 turns off. C1 charges approximately 45 to 90 sec- sort of electronics book, so 
again, so Q1 turns on and onds depending on how the number of useful proj-
the cycle continues. the spark gap is adjust~d ects available to me is very 

The rapid DC pulses are and produces a spark of 1.5 limited. I know that your 
stepped-up by T1 to a volt- to 2 inches with a snap as 

Fig. 3. If you ever need a 
policy is when a letter/proj-

age of about 300 volts. The loud as the sound I make ect is published, the writer 
voltage is rectified by the when I snap my fingers. fuse twice as capable as 

gets a book. However, with what you have on hand try 
voltage-multiplier section Well there you have it, this piggy back trick. my limited knowledge, plus 
that consists of C2 through John. I said that I wasn't an the high cost of parts down 
C9, and D1 through D8. The engineer but maybe a little here, (a 555 timer is $15.00), 
final output is approximate- technical. Still, I feel I've can be taken from the gun. I cannot devise or invent 
ly 2000 volts. The neon come a long way from that Irs an interesting suggestion, any sort of worthwhile proj-
lamp, NEt is used to indi- newsstand, and I wonder and I must admit, one I ect for you. The most I can 
cote that the unit is just how far I'll go. The fire wouldn't have thought of. do is give a few tips that I 
charging. still burns inside me to work Your book is on the way. know about in the hope 

I substituted SK3080's for with electronics and I still that they may be useful. 
D1 through D8, plus an don't know why. But one SAY IT WITH SOLDER Here goes: For those who 
SK3190 and an SK3191 for thing that I do know is that If you need to carry sol- do not have a small drill but 
Q1 and Q2, respectively. the more I know. the more I der with you, but hate to have to use very fine bits to 
Also, the unit was designed realize I need to know. Sorry carry that large, heavy do PC-board work, wrap 
to momentarily charge and for writing a novel; an elec- spool of solder, don't de- the shank of each bit with a 
retain that charge until tronics editor I am not but spair. Make a solder pen! few turns of masking tape. 
something completed the I'm working on it. Thank you Find a dried-up ink or felt- They will then fit a larger 
path across the units output for a great magazine. tip pen, remove the insides, drill. 
terminals. However, I al- - Paul L. Piche, Cohoes, throw them away, but keep Also, homemade washers 
lowed the unit to NY the tip. I used a transparent and spacers can be easily 
continually charge and dis- Wow! I really like your pen so I could see how made from clear ballpoint-
charge. "go-for-W' attitude. I would much solder I had left. Get pen barrels or the ink tube. 

The voltage-multiplier's be pleased to have you as a thin piece of wire and roll These can be carefully 
output is placed across the a colleague and I'm glad a coil of solder around it. sawed to the needed size. 
paralleled auto con- you've decided to join our Don't make the coil too Third, if you do not have 
densers, C10 and C11. An circle of friends. long or thick, or it won't fit a 2-amp fuse on hand, sol-
auto condenser is approxi- By the way, /like your inside the pen. After you der two 1-amp fuses 
mately 0.27 J-lF and the two modification, too; it sounds have a nice coil of solder, together in parallel, as 
paralleled adds to about and looks like it packs quite cut the solder, and gently shown in Fig. 3. It stands to 
0.54 J-lF. The charge builds a wallop. I'm afraid to ask insert it into the pen. Put the reason that the current will 

~ 
up in C10 and C11 until the what you use this thing for! tip back on, leaving some split in two and half the 
voltage is strong enough to solder sticking out of it. Now total will flow through each 

~ cause electrons to jump the A TIP TIP you'll have some Solder with fuse. ~ 
~ spark gap to complete the My contribution is not a you wherever you go! Those are my sugges-

"' u path to the primary of the circuit, but ... well here it is: - Derek Fox, Sapulpa, OK tions. I do hope, sir, that you 
·c: automobile ignition coil, T2. Need a new tip for your Okay, not bad. Some- would consider my request e 
t> The sudden discharge into Weller soldering gun? Then times I use an old small for a book favorably. You 
Q) 

w T2's primary induces a try using some No. 12 cop- plastic medicine bottle (the would be doing me a great 
n; greater voltage in its sec- per wire configured as kind with the snap-on lid) favor and I would be truly ::; 
0.. ondary. The rate of shown in Fig. 2. for the same purpose. It grateful. 
&: discharge from T2's high- -George T Fogelman, EL makes it easy to carry sol- - Trevor Maicoo, Tri-

voltage terminal is con- Paso, TX der around in my pocket nadad, West Indies 
trolled by the spac ing of I can only assume the for outdoor work, or jobs in I wqs very affected by 

78 the spark gap. threaded hardware shown tight places. (Continued on page 91) 



ANTIQUE RADIO 
(Continued from page 71) 

effectively throw a short 
across the power supply, 
blowing the fuse and cut-
ting off the filament circuit 
from the power-supply out-
put. 

The 1N4001 diodes used 
in the circuit will normally 
begin conducting at 
around two volts when con-
nected as shown. But there 
are variations among di-
odes. Purchase several and 
try them in different com-
binations, selecting a set of 
three that will conduct 
when the voltage climbs to 
slightly under two volts. 

As described, the circuit 
will protect 1.1-volt tubes 
such as the types '11 and 
'12. Incidentally, Mr. Zinck 
warns that low-current fuses 

t· 
such as the one used in his 
circuit have a high resis-
tance. Your power supply 

I might have to deliver about 

I· 
1.6 volts to the circuit to get 
1.1 volts out. 

' 
YOURS FOR THE 
ASKING 

Reader Don Lehman (378 
Fairway Drive, Columbus, 
OH 43214-1848) has been 
interested in radio since he 
first began listening with a 
crystal set back in the 
mid-1920's. But since he's 
not into radio restoration 
right now. he's willing to 
pass along a couple of 
items to those who would 

j 
provide them with a good 
home. 

One of the items is a 
j Philco Model A-361 receiver 

l 
with speaker, but without its 
console cabinet. Don be-
lieves that this model 
receiver was originally built 
as an auto radio for use in 
Ford cars. But Philco, stuck 
with the sets when the 
onset of World War II halted 
civilian auto production, 
converted them to AC op-
eration. The Philco is 

available for the cost of 
packing and shipping only. 

Don also has a copy of 
John Rider's Servicing Su-
perheterodynes, published 
in 1934, that he'll be glad to 
send postpaid to the first 
person requesting it. Finally 
Don mentioned a Heathkit 
Model IM-21 VTVM avail-
able for the cost of packing 
and shipping. However, I'd 
guess that the latter has 
already found a home, 
since it was also offered in 
Popular Electronics' gen-
eral letters column last April. 
Incidentally, if you want a 
response from Don on the 
status of your request, you 
should include an SAS.E. 

Thats all the room I have 
this month. I'll try to get to 
the remaining letters next 
time! In the meantime, write 
me c/o Antique Radio, Pop-
ular Electronics, 500-B Bi-
County Blvd., Farmingdale, 
NY 11735. • 
THINK TANK 
(Continued from page 78) 

your letter. Even though I 
live in a suburb of America, 
I am fortunate enough to 
be surround by parts sup-
pliers and very large 
bookstores. You really 
opened my eyes to how 
lucky/am. 

You'll be happy to hear 
that since three of your 
ideas made this column, I'll 
be sending you three 
books. I hope they help 
and thank you for en-
lightening me. 

Surely those of you that 
can get ahold of parts and 
such have something to 
contribute to this column. If 
so, please send your circuit 
ideas and hints to Think 
Tank, Popular Electronics, 
500-B Bi-County Blvd., Farm-
ingdale, NY 11735. If your 
work appears here, you will 
be rewarded with one of 
our books. • 

Modified Panasonic 
Slimline. 6 hrs per side. 
120 TDK tape furnished. 
AC/DC Operation. 
Quality Playback. 
Digital Counter. $119.00* 
Durable Lightweight Plastic. 

PHONE RECORDING ADAPTER 

Starts & Stops Recorder 
Automatically When FCC 
Hand Set is Used. APPROVED 
SolidState! $28.50* 

Solidstate Adjustable $28.50 
Sensitivity. Voices & 
Sounds Activate Recorder. 
Adjustable Sensitivity. 
Provisions for Remote Mike. 

• Add for ship. & handling. Phone Adapter & Vox $2.00 
each, Recorders $5.00 each, Colo. Res. add tax. Mail 
Order, VISA, M/C, COD's OK. Money Back Guar. Qty. 
Disc. available. Dealer inquiries invited. Free data on 
other products. 
ALL MAIL TO: Box 20100, Boulder, CO 80308 

AMC SALES INC., 193 Vaquero Dr., 
Boulder, CO 80303 
499-5405 • 1-800-926-2488 

• Mon-Fri 8-5 MTN. TIME 
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FREE 
Electronics & Computer Software 

Education Catalog 

*Fast-Track Individual Learning Programs 
*State-of-the-Art Classroom Courses 
*The Best Values in Electronics Education 

Ne.···.·· ··~ .. / ., . .,.. 
Career-Level Courses 

Personal Computer Servicing 
TV and VCR Servicing 

New 
Computer-Aided Instruction 

DC & AC Electronics 
Semiconductors 

Electronic Circuits 
The stunning animations, hypertext 

glossary, and easy-to-understand text make 
learning electronics a breeze ... and fun! 

Learn the easy and affordable way from the 
Masters In Electronics Training • Heathkit". 
From Basic Electricity to Advanced Microproces
sor Applications and more, Heathkit will provide 
you with an unparalleled learning experience at a 
fraction of the cost of other programs. 

HeathkitR 
Educational Systems 
For your FREE Catalog. call 

Toll-Free 1-800-44-HEATH 
please mention this code when calling 107 013 
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