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32-pages of test instruments — from the
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Put Professional Knowledge and a

COLLEGE DEGREE

in your Electronics Career through

HOME

Earn Your

DEGREE

by correspondence, while continuing your
present job, No commuting to class. Study
at your own pace. Learn from complete and
-explicit lesson materials, with additional
assistance from our home-study instructors.
Advance as fast as you wish, but take all
the time you need to master each topic.

The Grantham electronics degree pro-
gram begins with basics, leads first to the
ASE.T. degree, and then to the B.S.E.T.
degree. Our free bulletin gives complete
details of the program itself, the degrees
awarded, the requiremnents for each degree,
and how to enroll. (We are located at 2500
3. LaCienega Bl., Los Angeles, Calif.) Write
to our mailing address shown below for
Bulletin F-79,

Grantham College of Engineering
P. 0. Box 35499
Los Angeles, California 90035

Worldwide Career Training thru Home Study
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ANTENNA LENGTH CALCULATIONS

Q. | am writing with reference fo your
article, “Choosing a Mobile CB An-
tenna,” which appeared in the April
1978 issue. In the article, it was stated
that at CB frequencies, a vertical half-
wave dipole would have a length of
5.2 meters. Using the formula A=c/f,
with ¢=2.9971 x 10°m/s (speed of
light in air) and f=27.0 MHz, | come up
with A=11.10 meters, or a half-
wavelength of 5.55 meters. Working
backwards, 1 find the frequency cor-
responding to a half-wavelength of
5.2 meters fo be 28.818 MHz, which
isn’t even close to actual CB frequen-
cies. Could you explain to me why
this difference exisis? | have
searched through my technical refer-
ences, but have been unable to come
up with an answer. —Jim Sloot, Cal-
gary, Alberta, Canada.

A. Your calculations are correct, but the
length of a “half-wave" antenna is not
exactly one half-wavelength. Rather, a
resonant dipole has an electrical length
of one half-wavefength. The length of
conductor required for a resonant anten-
na depends on several factors, including
the ratio of its length to its diameter. The
smalier the ratio (the thicker the conduc-
tor), the shorter the antenna for a given
electrical length. Practically speaking,
the diameter of the conductor accounts
for a 2-to-5-percent shortening.

The end effect alsc reduces antenna
length. That is, the strain insulators and
wire loops wound on the insulators (in
the case of a dipole) contribute a small
amount of capacitance, which lowers
the resonant frequency. To compen-
sate, the antenhna must be shortened by
afew percent. Rk

Finally, your calcuiations are based
on a frequency of 27.0 MHz. Generally,
an antenna will best cover a range ot fre-
quencies when it is: tined to the center
frequency. For thé 40-channel Citizens
Band, which extends: from 26.965 to
27.405 MHz, channe! 19 at 27.185 MHz
is the median frequency. That's 0.185

By John McVeigh, Technical Editor

MHz above the frequency you used in
your calculations and further explains
the disparity between my statement and
your result.

RF}

Q. | have amateur and CB radio
equipment as well as an audio sys-
tem. Whenever I'm recording an 8-
track or cassette tape and using one
of my rigs, my transmissions come
through the stereo system and are re-
corded on the tape. All the compo-
nents are well grounded, and I've in-
serted low-pass filters at the oulpuls
of the transmitters. The problem still
exists. What can | do to cure it? —Bill
Columa, KA4DAP, Rocky Mount, NC.

A. The space we have here is tar too
small to permit a detailed discussion of
the RF| problem, but what basically hap-
pens is this. At some point in the audio
system r-f enters and is rectified (detect-
ed), giving up the information used to
amplitude modulate it. The detected au-
dio is then processed by the rest of the
system, which cannot distinguish be-
tween it and the desired audio signals.
The key to solving an RF| problem is
to locate the paint of entry and treat it
with shielding and/or filtering. | wrote a
comprehensive article on the RFI prob-
lem for the May 1977 issue of our sister
publication Sterec Review. That article
contained a methodical, step-by-step

procedure for eliminating RFI, and | sug-.

gest you either locate that issue or order
a reprint fo the article (ask for Reprint
No. 21) at a cost of $1.50 from Stereo
Review Reprints, Box 278, Pratt Station,
Brooklyn, NY 11205. Residents of CA,
CO, DG, FL, IL, Ml, MO, NY, TX, or VT
must add applicable sales tax. P.8.—I|
don't get royaflies on reprint sales!

Have a problem or question in circuitry, compo-
nents, paris availability, etc? Send it to the Hobby
Scene Editor, POPULAR ELECTRONICS, One Park
Ave., New York, N.Y. 10016. Though ali letters can’t
be answered individually, those with wide interest
will be published.
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Compucolor Il Model 4

Personal Computer System

A MONG THE few small computing
systems that provide colorgraphics
is the Compucolor Il from Compucolor
Corp. (Address: 5965 Peachiree Cot-
ners East, Norcross, GA 30071; Tel:
404-449-5861). Several versions of this
computer are available, offering a varie-
ty of optional RAM, keyboards, single
and multiple disk drives, etc. These are
basically two-package systems consist-
ing of a 13" (33 cm) diagona! color moni-
tor and disk drive in one and a key-
board/computer system in the other
package. The two are interconnected
via a gingle 30" {76.2 cm) long multicon-
ductor flat ribbon cabile.

We evaluated the Mode! 4 version of
the Compucolor Il, configured with 16K
of user-available RAM and a single 514"
floppy-disk drive. The optional 101-key
Mode! 101 Extended Keyboard was
substituted for the Standard 72-key key-
board. In addition to the standard 72
keys, the Extended Keyboard has a sep-
arate four-function calculator-type clus-
ter, and a cluster of editing keys. (There
is also an optional Deluxe keyboard with
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Has full graphics

diskette drive

117 keys and offering extended plotting
capabilities available at extra cost).

The keyboard/computer package
measures 19" (48.3 cm) wide by 7" (178
mm) deep and slopes from 4" (102 mm)
high at the rear to 2” (51 mm) at the

. front. The monitor/disk drive package

measures 18" wide by 15" deep by 13"
high (457 x 381 x 330 mm). Price of the
Model 4 with a Standard Keyboard is
$1695, plus $135 when substituting the
Model 101 Extended Keyboard.

Technical Details. The computer is
based on an 80B0OA operated with a
2-us cycle time. It can support up to 65K
of memory, and has on-board space for
32K. There is 16K of ROM in which are
the operating system and BASIC, and
sockets are provided for additional 8K of
HOM. The system is designed to use up
to 480 1/0 ports, 30 of which are imple-
mented in the standard computer. This
number includes an RS-232C serial port
for printer or modem, with a broad selec-

* tion of baud rates.

and built-in floppy-

fact:

its easy toupgrade
your M95 cartridge

“and gain dramatic
freedom from
distortion

One of the critically acclaimed
advances introduced in Shure’s
incomparable V15 Type IV phono
cartridge is its revolutionary
and unigue distortion-reducing
Hyperelliptical diamond stylus.

The Hyperelliptical stylus con-
tacts the groove in a "“footprint”
that is narrower than both the
Biradial (Elliptical} and the long-
contact shapes such as the
Hyperbolic. The performance
features of this new tip geom-
etry are now available to owners
of MO5ED or M95G cartridges
by simply upgrading either with
a Model N95HE Hyperelliptical
stylus,

You'ltfind the cost extraordinarily
low-—but the difference in sound
will be immediately apparent.
The new stylus takes only sec-
onds to install with a simple,
no-tools procedure.

The Hyperelliptical stylus is
also available in a brand new,
ultra-flat frequency response,
high trackability cartridge: the
MO5HE. Write for free brochure
{AL600).

NSS5HE
Improvement Stylus

Shure Brothers Inc.
222 Hartrey Ave,, Evanston, IL 60204

In Canada: .
A.C.Simmonds & Sons Limited -

MANUFACTURERS OF
HIGH FIDELITY COMPONENTS, |
MICROPHONES, SOUND SYSTEMS AND .

The graphics display features an 8-

RELATED CIRCUITRY. :
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" cplor selectionona 10" by 7" (254 x 178
mm) usable screen area. The 128 x 128
graphics is refreshed at power-line fre-
quency. Alphanumerics consist of 32
lines of 64 characters/line for small-size
capital ietters or 16 lines of 64 charac-
ters/line with large-size caps. Lower-
case letters are not inciuded, but 64 spe-

cial graphic symbols are.

Conventional 40-track daskettes are
used with an average access time of 40
ms for 40 tracks, while average latency
is 200 ms. Data transfer rate is 76.8K
bits per second, with a diskette storage
capacity of 51.2K bits per side’'{both
sides usable).

- THE BIG PLUS +
. _Gl‘aphic Equalizer

ASSEMBLED

$1899%

KIT

59995

3 LOADED with Quality Featﬁres!

» Stereo . .

. Fleven Bands Per Channel « Extremely Low
Noise & Distortion e LED Peak Indicators = Center Detent
{“fat”} sliders « Built-in “record” Switching » Line and Micro-
phone Level Inputs/Qutputs » Regulated Power Supply e
Fully Guaranteed « Horizontal or Vertical Cabinets « Kit or on

Fully Assembled ¢ Plus Much, Much More!

For more
information
on _
advertigd
products,
equipment
tested, etc.,
circle
appropiate
number”

. Absolutely equals or exceeds overall performance
and features of any graphic equalizer made today!

postpaid

714-957-8710 H
Tustin, California 92680 o H

i AARON-GAVIN INSTRUMENTS, INC,
: 17231 Corla Avenue

Yes' I've enclosed §. ; RUSH me:
b _—assembled equahzers at $189.95, p.p.d.

_._unassembled equalizer kits at $99.95, p.p.d D Horizontal {flat) D Vertical (up-right) ¢

California residents include 6% sales tax

! Name 'E
i ot
1 City State. Zip Date No. ;

Rack H
cabinet E brechure O Mount i

Visa, & Master Charge orders accepted |

Free ¥

send

T D paler inquiries invited
CIRCLENO. 3 ON FREEINFORMATION CARD

The basic keyboard is standard ASCI
tour-level with 192 codes. It uses gold
crossbar keyswitches of commetrcial
quality. CPU reset and automatic dis-
kette loading keys are included.

in software, a complete disk operating
system as well as disk BASIC are in
ROM. The BASIC is simlar to most other
disk BASICs and has 32 statements and
commands, 19 mathematical functions,
nine string-manipulation functions, and
12 disk-file commands. Calculations are
to five decimal places.

The operating system has 31 CON-
TROL-plus-key commands, 31 ES-
Cape-plus-key codes, and 12 graphic-
plot commands. There is also a full com-
plement of CRT Terminal commands as
well as full-function foreground/back-
ground color selection along with 15 plot
commands. This wide variety of com-
mands gives the user control over every
possible function of the computer.

Most of the keys are assigned two
functions. Switching from one function to
the other is via the CAPS LOCK Key.
Some keys are used in conjunction with
the conTROL and £sc keys. Those keys
that permit color changes are color cod-
ed with their respective colors.

A 50-pin bus connector {located on
the rear) provides all addresses, data,
clocks, etc., to allow the Compucolor to
be extended with any upcoming peri-
pherals. Also located on the rear apron
is a connecter for RS-232C signals. This
latter port can also be used for a printer
or modem. Each connector is fully de-
scribed in the manual.

A large loose-leaf-type “Programming
and Reference Manual" is supplied with
the system. This manual containg 10

Ctronis
779-1

The Computer People

Anadex Texas Inst Hazltin
DP-8000

-810 Printer

/19325 Jamaica Avenue, Jamaica, New York 11423
-212/468-7067 TWX 710-582- 5806 )

1400

Centronics
Micro-Printer
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sections that cover full details for using
the BASIC language (and covers pro-
gramming examples), print formatting,
and machine-level interfaces for the disk
BASIC. The disk-manipulation system is
spelled out in detai!, as are all color and
graphics techniques and the file controi
system (FCS).

The Manual concludes with seven ap-
pendixes that contain in-deplh discus-
sions of the disk BASIC, file contro! sys-
tem, CRT commands, internal features
of the computer, an ASCH value table,
and the Corhpucolor alphanumeric and
graphic character set, along with other
documentation.

User Report. The Compucolor is a
complete computer. Simply unpack the
two sections, interconnect them via the
flat ribbon cabte, plug the line cord into
an ac outlet and tumn on the power.
That's all there is to getting the system
up and ready tg go in either the operat-
ing system or BASIC.

To use a diskette, simply insert the
diskette in the drive, close the drive
door, and press the auto key on the
keyboard. In just a couple of seconds,
the disk “menu” pops up on the screen.

The graphics display was clean and
sharp with bright colors. The overall
quality of the graphics was excellent due
to good convergence and the facl thal
the monitor bandwidth is better than that
of a conventional color-TV receiver. One
of the major advantages of the color
monitor is that opitically disturbing moire
patterns {from nearby TV transmitiers
on adiacent channels or iocal or mobile
hams and CBers) are not seen on-
screen. Also, this approach pravides an
apparemnt increase in bandwidth since
the monitor Is not bandwidth-limited by
r-f or sound mrcuns The Compucofor
“Sampler” prograrn on diskette demon-=
strates the sysiem’s graphics capability.

The keyboard was a dream to oper-
ate. It has a positive professional "feel”
and operated flawlessly.

Having had experience with other
BASICs, we found Conipucolor's. ver-
sion easy lo use. it is a fast BASIC and
is broad enough tt easily addpt to pro-

grams written in other BASICS, except .

where unique symbols aré used.. .

After working some of the Z‘-p‘rogrém»
ming examples given in the Manual, we-.
typed in several game programs incor-

porating color graphics: This is: quite. |
easy to do, as a single keystroke canbe |-

used to change colors, flash: symbols,
invert and do other: formerly difficult
graphics “tricks.” These keystrokes cari
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be written into the prog

are cotor-coded.

The bottom line herd'i
tion of color to a vidao &
make working and playing
puter much more pleasahié

Compucolor is supportir
with lots of software (diske.

A surprisingly low $69.95. Surprising
because you get the type of performance
you've wanted but expected to pay much
more for.

Quality, Performance and
Accuracy
The 2010A offers you long-term accuracy

. with a laser-trimmed resistor network, a stable

bandgap reference element, and single-chip 1.5]
circuitry. With 31 ranges and 6 functions, you

“can measure AC or DC volts from 100 pV o

1000V; AC and DC current from 0.1 pA all
the way ro 10 A; resistance from 0.1 € to 20
ME. Typical DCV and Ohms accuracy is 0.1%
+ 1 digit. Easy-to-read 3% digit LED's with 9mm
numerals and automatic decimal point.

Extra features for greater
convenience and flexibility

* Unique X10 multiplier switch gives you
convenient selection of the next higher decade.
Hi-Low Power Chms capability gives vou three
high-ohm ranges that supply enough voltage o
tutn on a semiconductor junction. You use the
three low-ohum tanges for in-circuit resistance

T measurements.

“» Wide Frequency Response: 40 Hz to 40 kHz
- bandwidth lets you measure audio through

ultrasonic AC signals,

" » Touch-and-Hold Capability (with optional
. 'probe} lets you hald readings as long as you

wish so you can make measurements in hard-

+ to-reach places without taking your eves off
. the probe tip.

The DMM you’ve w
- Quality and perfo
at a low, low CO!

(not included) so that you ca ake you
quality benchtop unif anywhére, with'yo

Kit or Factory-Assembled. .
Either is a tremendous value; C
only $69.95; assemble it yourself with our
to-follow instructions. O, far only_ g 50,
Sabtronics will ship your 2010A fac
assembled and calibrated. : ; :
Whether you're a professional f)r_ a hobbyist.-
(or both{}: When quality, accuracy, and price
count, you should check out the 2010A DMM
for yourself. Order one today for a full 10 days
1o inspect it; if you're not completely satisfied,
merely return it in its original condition for a
prompt and couttecus refund of purchase price.
Calt with your Master Charge or Visa. |
rwmber or write the address below.

20104 Kit: $69.95 ( plus $4.00 S&H)
2010A Assembled: $99.50 ( plus $4.00
S&H)

AC-115 Adaptor: $7.50

NB-120 Nickel Cadmium Batteries: $17.00
THP-20 Touch and Hold Probe: $18.00

Making Performance Affordable

btronics 7
INTERNATIONAL iNC. ¥

13426 Floyd Gircle M/S 24 Dallas, Texas 75243
Telephone 214/783-0994

69




