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COMFORT- GRIP GUNS

Dual-action trigger permits instant
choice of 2 heats in all Weller's pro-
fessional quality guns, the most com-
fortable, best-balanced units . . .
anywhere. Pre-focused light for hard-
to-see work areas like TV or under-dash
auto service. Premium copper tips get
up to temp faster . . . pre-tinned for
instant soldering. Cutting or smoothing
tips also, UL-listed and factory pre-
tested. Models for any ¥

service including solid-
state. Guns alone or
kits with case, spare
tips, and accessories.

Ask your
local

distributor
or write. ..

Weller-Xcelite
Electronics Division

2 The Cooper Group
COOPER | P. 0. BOX 728,

INBUSTRIES | ApEX, NORTH CAROLINA 27502

potential can and often do exist be-
tween two points of a grounding sys-
tem if any current flows in the system.

The sketch illustrates the phantom
wire resistance that forms the com-
mon signal point. Note that any in-
strument plugged into the three-wire
outlet is essentially coupled to all
other outlets via an interlocking set of
phantom resistors.

If you connect a couple of line-
powered test instruments as shown in

POWER. SIGNAL
SUPPLY BENERATOR.

S/IGNAL OSC/LLOSCOPE
GENERATOR o Vi
OR FOWER SUPPLY

sketch B, a ground loop can occur.
The metal chassis of both instruments
are grounded via the third (green) wire
of the receptacle. In some cases, there
may be some real capacitors between
the ac line and chassis. In all cases,
there is the phantom capacitance
across the power transformer. Hence,
if any current is flowing within the
building’s power-line “‘ground,"” this
signal will be ‘‘felt” by the measuring
system, which will introduce a false
signal into the measurement loop.

To break the ground loop and re-
move false signals, the third wire at
one of the instrument power plugs
must be broken. (Use a three-wire to
two-wire adapter.) As a result, the sys-
temis grounded at only one pointand,
since the ground loop is now broken,
false signals produced by ground cur-
rents are eliminated.
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In using the ungrounded adapter,
there is a potential danger if the “hot”
power line within the instrument
touches the metal chassis. So, before
using this approach, make certain that
all internal wiring is sound.

In multi-instrument setups, there
may be more than one ground con-
nection, creating more than one
ground loop. Any one of these loops
can introduce a problem. Since
shielded cables are often used to in-
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4l POSSIBLE GROUND Lm:g? st

EARTH
GROUND

BuILDING
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SROUND

(A)

How grounding problems oviginate. (A) shows
how differences in wire resistances cregte
potential differences. (B) shows ground loop
in building power' line which introduces a
false signal. At (C) is a typical test-bench
setup with 2-wire plugs to eliminate loops.

terconnect a system, especially in
audio, all shields should be connected
together and then tied to ground at the
same point used by the measurement

system. .
A typical bench setup is shown in
sketch C, where two-wire power plugs
are used to eliminate the possibility of
ground loops. In general, if more than
one point in a system must be con-
nected to ground, the ground connec-
tions must be made only at the same
point where the input is grounded.
There are two excellent books that
deal with the subject of grounding
when working with test equipment.
One is Basic Electronic Instrument
Handbook by Clyde F. Coombs, Jr.
(McGraw-Hill) and the other is Guide
to Electronic Measurements and
Laboratory Practice by Stanley Wolf
(Prentice-Hall). @
POPULAR ELECTRONICS

By Jerry Ogdin

A NEW BREED OF HOBBYISTS

OR many years, the thought of

having one’s own digital comput-
er was only a dream because they
could cost anywhere from $100,000 to
several million. i

But in the late 1960’s, Digital
Equipment Corp. announced its
$24,000 PDP-8, raising hopes of for-
ward thinkers for that elusive home
computer. With the 1970 introduction
of the microprocessor |IC (CPU-on-a-
chip), representing the “heart” of a
full-blown digital computerin a single
IC package, they knew it was just a
matter of time before prices dropped.

Not content to wait, amateur com-
puter users banded together during
the early '70s to share ideas and
equipment. In fact, many of the suc-
cessful applications of microproces-
sors on the market today owe their
origination to these hardy souls, who
experimented with building personal
computers.

The breakthrough in low-cost mi-
croprocessors occurred just before
Christmas 1974, when the January
1975 issue of POPULAR ELECTRONICS
reached readers with the first rela-
tively inexpensive unit—about $400 in
kit form—that competed in perform-
ance with much costlier commercial
units. The aftermath is heartwarming
to electronics hobbyists—CPU prices
are plummeting, and at least one
major manufacturer drastically cut the
price of its microprocessor.

People interested in computers fall
into three major groups: (1) Strong
background in “hardware,” the physi-
cal electronics equipment; weak in
“software,” the instruction programs
needed to make the computer perform
some useful task. (2) Strong back-
ground in “software,” weak in “‘hard-
ware.” (3) Interested amateurs who
have no experience in either sector,
but find the world of computers an
exciting challenge they'd like to
tackle.

So it's not surprising to learn that
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small hobbyist groups are springing
up all over the country, where compe-
tent and enthusiastic programmers
who cannot read a wiring or logic
diagram share ideas with electronic
engineers and technicians who work
with computers daily, but still find the
mysteries of software virtually a black
art. For example, a recent letter ad-
dressed to POPULAR ELECTRONICS from
Hal Singer (hardware editor) and
Steve Diamond (software editor), Cab-
rillo Computer Center, 4350 Constella-
tion Road, Lompoc, CA 93436, stated
that they represent a user group of 300
hobbyists actively constructing mi-
crocomputers, and would like to en-
courage participation in their group
by persons planning to build the Altair
8800 computer that debuted in
PoPULAR ELECTRONICS’ January 1975
issue. The group published four news-
letters, which can be received by send-
ing a self-addressed manila envelope
with 50¢ stamp to the address above.

What's a Computer? A computer is
a deceptively simple kind of device if
you look at it from a “black box" view-
point, not trying to understand all the
electronic “innards.”

All computers are fundamentally
alike from the largest to the smallest.
And the humblest of computers can
perform the same work as a huge
computer can, except that it takes
more time to do it! With a suitable
program (software) in its memory, a
computer can be a game player, a
home accounting machine, or an en-
vironmental controller; and in many
cases, it can be all of these things at
the same time.

No matter how large or small, a
computer must have five basic ele-
ments, as illustrated.

1. The Arithmetic Logic Unit (ALU)
performs additions, subtractions, and
all the other arithmetic and logical op-
erations on the input data (something
on the order of a super calculator). Itis

the features of the ALU that determine
the ultimate potential power of the
computer.

2. The Control portion orchestrates
the movement of data and instructions
from one part of the computer to
another by taking the operational in-
structions that were inserted (pro-
grammed) into the memory and using
these to perform some function to
change the input data to output data.

3. The Memory (more properly
called Storage, but the two words are
used interchangeably) is used to hold
operational instructions for the com-
puter, and store intermediate results,
commonly used tables, and other per-
tinent data.

4. The Input Circuit allows the
computer to accept data from the out-
side world. The actual input can come

CENTRAL
PROCESSING
UNIT

ARITHMETIC
LOGIC UNIT
(ALU)

'NPUT—I—H»I GONTROL—I—irl output |
|

Bk S5ee o, e |

STORAGE
(MEMORY)

Five basic parts of any computer.

from a single sensor, a two-wire sys-
tem, or a complex network of things to
be monitored. Anything that can be
converted into computer-acceptable
data can be used as the input.

5. The Output Circuit delivers the
data generated by the computer to
some form of device that does the ap-
propriate work. Without output
capabilities, the computer serves no
useful purpose.

The ALU and Control circuits are
often combined and called a Central
Processing Unit (CPU). Years ago, the
CPU was awesome—a few feet high, a
couple of feet deep, and several feet
long. With the advent of large-scale
integration (LSI), a complex CPU can
now be contained within a single in-
tegrated circuit having 40 or less pins.
Interestingly, there are now over 25
microprocessors to choose from, if
you elect to build your own computer.

All of the current microprocessors
have been described in a publication
called ""The New Logic Notebook,” is-
sued monthly. lts premier issue in-
cluded a ‘‘Microprocessor Score-
card” that summarizes the major fea-
tures of all known CPU’s (since publi-
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clear instructions show you — whoever you are,
whatever your skill (or lack of it) — how to turn
the hundreds of quality parts into one of the
world's most beautiful, most musical organs,
worth up to twice the cost of the kit.

Five superb models, with kit prices from $575
to around $2,300, each an authentic musical instru-
ment actually superior to most you see in stores.

Join the thousands of Schober Organ builder-
owners who live in every state of the Union. Often
starting without technical or music skills, they
have the time of their lives—first assembling, then
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cation, General Instrument intro-
duced its CP1600, a 16-bit address
chip). To obtain a free copy of the
scorecard, write directly to Micro-
computer Technique, Inc., 11227
Handlebar Road, Reston, VA 22091,
enclosing a 9" x 12" self-addressed,
stamped (10g) envelope.

The Biggest Problem. It is not
overly difficult nor expensive to build
your own computer. The major prob-
lem that plagues hobbyists (and the
computer industry as well), is an inex-
pensive and useful input/output de-
vice such as a terminal.
The first reaction is usually to sug-
b -9

(1Y

Graphics terminal (above left),
designed by Hal Chamberiain, can
draw pictures of music scores or
logic diagrams, as at right.

gest using a teletypewriter such as
Teletype Corp.'s 33ASR. However, this
means connecting a $1200 devicetoa
$400 computer—hardly a desirable
match from the point of view of cost.
There are, to be sure, some inexpen-
sive teleprinters on the surplus mar-
ket, and many hobbyists have adapted
them to computer use. However, there
is still a major problem—this equip-
ment is bulky, noisy, and slow.

The second reaction to the problem
is almost always to consider using a
TV setasthe outputdisplay deviceand
an inexpensive keyboard as the input
medium. Connecting a keyboard to a
computer is easy, of course, but driv-
ing a TV set with the output is a dif-
ficult task. At present, estimates run to
a few hundred dollars to make this
type of TV data display. (A couple of
low-cost ‘“‘computer terminals” are
currently being advertised, but'we
have no experience with themto date.)

One solution to this problem has
been the design of a graphics terminal
by Hal Chamberlain, writing in “The
Computer Hobbyist,” Box 295, Cary,
NC 27511. This terminal is controlled
from an Intel 8008 microprocessor
with as little as 1024 (eight bit) bytes

of memory. In addition to alpha-

numerics, it is also capable of
drawing pictures (for example: chess-
boards, music manuscripts and logic
diagrams). When combined with a
iow-cost keyboard for the input de-
vice, this display can serve as the
primary output device for a small
computer.

Sharing. The sharing of hardware
and software ideas depends upon
common agreement as to symbols
and media. Electronic circuits all con-
form to standardized schematic sym-
bol rules. However, computer pro-
grams are usually too complicated to
be so simply described. It is common,

therefore, for programmers to share
and exchange programs.

If you obtain a useful program from
a friend, you'll often be faced with the
problem of transcribing it into compu-
ter form through a keyboard. Not only
is that time-consuming, but it is
error-prone. As one expects, most
computer centers exchange pro-
grams on magnetic tape, but the tape
transports cost upwards of $5,000.
Users of mini-computers tend to use
punched paper tape from a Teletype-
writer, but few hobbyists will have a
paper tape reader.

So what is the poor computer hob-
byist to do? A neat, inexpensive solu-
tion will be offered in this column next
time around. @

Editor's Note. It is hoped that this
quarterly column will serve as a clearing
house for computer hobbyist groups and
others with interests in the field. If you
are a member of such a group, orwant to
be, write to Computer Bits, Popular Elec-
tronics, 1 Park Ave., New York, NY 10016.
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Q MAC’S SERVICE SHOP

Taming

Static Electricity

HROUGH the open door of the
service department, Mac
watched Matilda typing in the outer
office. She did not hear Barney, Mac's
assistant, come in from the bright
freezing weather outside. He quistly
removed his snow boots and stealthily
walked across the floor, sliding his
feet on the carpet, until he was stand-
ing directly behind the absorbed girl.
He slowly reached out a forefinger to-
wards the nape of her neck, and she
suddenly let out ashriek scattering the
papers she was holding. Barney beata
hasty retreat to the service department
with Matilda in hot pursuit.

“Let me kill him,” Matilda begged,
trying to dodge around Mac and get at
Barney. “He stuck me with a pin.”

“l did not,” Barney denied, grinning
down maddeningly. I didn't even
touch you.”

Static Electricity Is To Blame.
“He's right. | saw the whole thing,”
Mac said. ‘‘He gave you a shock with
static electricity, and that gives me an
excuse to continue a discussion of
several months ago. Then we talked
about the uses of static electricity for
such things as smoke precipitation,
ore separation, spray painting, and
flocking. These are examples of static
electricity on its good behavior
—which it usually isn'tl Most of the
time it's causing shocks, unruly hair,
clinging clothes, lightning strokes,
and explosions; orit's fouling up print-
ing and manufacturing processes or
destroying IC’s and transistors. As-
tronomy has been called the wise
child of a foolish mother, astrology. In
the same way, static electricity might
be called the mischievous, annoying
parent of a hardworking son, current
electricity, which provides us with
light, heat, telecommunication, and
power. So now let's talk about how we
can take the mischief out of static
electricity.”

“Amen!’”’ Matilda said soulfully,
rubbing the back of her neck.
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By John. F. Frye, WIEGV

“You both know from your high
school physics or our previous dis-
cussion that, when certain substances
are placed in firm contact and then
separated, electrons transfer from
atoms of one substance to atoms of
the other. Atoms which lose electrons
become positively chargedions, or ca-
tions; those gaining an electron be-
come negatively charged ions, or an-
ions. Both a potential difference and
an electrostatic attraction develop
between the separated, oppositely
charged surfaces. In fact, if only one
electron in 100,000 atoms of a surface
is exchanged, that surface is very
strongly charged. The substances
vary widely, but one or both is usually
a poor conductor. Some combina-
tionsare: glassandsilk, wool and hard
rubber, paperand a printing press roll,
a fabric belt and a steel pulley, a rub-
ber tire and the pavement, a cold dry
stream of particle-bearing air and an
airplane wing."”

“Or the soles of a pair of size eleven
clodhoppers sliding across a nylon
carpet,” Matilda injected tartly,
glowering at Barney's feet.

“Electrostatic attraction is what
makes your hair follow the comb on a
shappy winter day such as this,” Mac
hastened to continue. “The passage
of the comb leaves one type of charge
on the hair and the opposite on the
comb. But since the individual hairs
have similar charges, they repel each
other after the comb is taken away
leaving you with a Phyllis Diller coif-
fure. Dampening the hair provides a
conductive path for the charges to
leak off the ends and permits you to
comb it down.

“Here we have one rule for the con-
trol of static electricity problems:
provide a comparatively low resis-
tance path for the charge to leak off as
fast as it accumulates on a noncon-
ductor or on the surface of an insu-
lated conductor. | say ‘comparatively
low resistance path' because a resis-
tance as high as one megohm will or-

free

The “NEW LOOK”

1975

LAFAYETTE

Radio Electronics

CATALOG

0
1975 electronics catalog no. 75

Lafayette:

Listen to us,you cant go Wrong:

The ONLY Nationally Distrib-
uted Full-line Catalog with a
Major Showing of the Newest
NAME-BRAND electronics
products for 1975.

FREE
SEND TODAY

SAVE on exclusive Lafayette
Products plus MAJOR BRANDS

= Stereo and 4-Channel Systems - Tape
Eqqument Car Stereo - CB and Ham
Gear - Police/Public Service Receivers
= Antennas « Cameras - TV = PA and Test
Equipment - Musical Instruments and
Amp!mers = Books - Electronic Calcula-
tors - Security Systems - PLUS PARTS,
TUBES, BATTERIES, HARDWARE, MORE!

Lafayette

Listen to us,you
can't go wrong.

| N N By 7§ F B |
Dept. 35065

Lafayette Radio Electronics

111 lJericho Tpke., Syosset, L.l., N.Y. 11791 .

Send me your FREE 1975 Catalog .

+ APk
Sl v et (o S T Y T A s sl

r.-----

EEasmnemd

CIRCLE NO. 28 ON READER SERVICE CARD
75




