Everything s lully assembled. tested & warranted.

"MONEY BACK
GUARANTEE

Return undamaged within 10 days of
recelpt and get a complete refund.

Our $279 KIMPAC includes:

® KIM-1 — Computer with 1K-RAM. 2K ROM. audio
cassette interface. 15 bidirectional 10 lLines.
24-key keyboard. and six-digit LED display.

s Enclosed Power Supply (- 5V at 1.2A. - 12V al
0.1A) with power line and switch

e Software System Executive (slored in 2048 ROM
Bytes). Dozens of sample programs and listings.

¢ Documentation: — KIM-1 User manual. Sysiem
Schematic, wall size. 6500 Hardware Manual.
Programming Manual. & Reterence Card.

Over 10.000 KIM'S aie educating hebbists & profes-

sionals in programming & applying computers. Isn'{

it about time you became part of the computer re-

volution? The KIM can be used tor everything from

educational games to heat & air conditioning con-

trol. Even storage applications like home account-

ing & inventory control are possible by adding a

home casselte recorder to the included interface.

Your KIM is easily expandable. NCE ofiers a

backplane that lets you use S100 boards. memory.

peripherals. & enclosures.

Free Bonus — THE FIRST BOOK OF KIM Dozens ol

games & utihty programs are included.

This book supplements what has been called “the

best programming & hardware manuals in the busi-

ness . Order now & be using your computer the day

you get it. Full 90 day warranty

r.'_-_ e itemgg e g e g e = e =
| O Please send KIMPAC with all items mentioned. En-

closed 15 $279 + $3.79 for shipping & handling.
1 Mich: residents please add tax ($1.12).

Name

I Address
I City, State. Zip

| Send check. money order or Bank card number

i Signature
l (ne order will be processed without it)

NCE/CompuMart

1250 N. Main St. Dept. PE127
P.0. Box 8610 Ann Arbor, MI 48104

I
]
|
}_ (313) 994-4445
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By Leslie Solomon

POTPOURRI FROM HERE AND THERE

ERE ARE a number of interesting

hardware and software items to tit-
illate the computer hobbyist. Sbme were
brought to our' attention through the
mail; others were spotted at the Person-
al Computing show in Atlantic City.

16K for SWTP Computers. Gimix
Inc. (1337 W. 37th Pl., Chicago, IL
60609; Tel: 312-376-0440) has intro-
duced a 16k static RAM board for the
SS-50 (SWTPC) bus. Using TMS4044
4k-by-1 bit fully static RAM's, each 4k
block is switch addressable at any 4k
boundary, while memory write protect
and memory disable are controllable in
4k switch-selectable blocks. Special fea-
tures include each 4k block software
programmable to any address at 4k
boundaries, and software control of
write protect and memory disable. This
allows multi-tasking with just one 16k
board and a little software overhead; it
also permits memory beyond 65k.

New Logic Analyzer. In February
1977, POPULAR ELECTRONICS intro-

duced the first logic analyzer kit for the
computer hobbyist. This electronic tool
has since become a very popular instru-
ment for debugging hardware and soft-
ware. However, before the instrument
can be used, several independent test
leads must be connected to the micro-
processor system—not an unusual re-
quirement, but a chore nonetheless.
Now, the designers of the original logic
analyzer have developed a refined ver-
sion that eliminates these steps, at least
for Altair $-100 bus mainframes. It's
called the Model 150 Bus Grabber ($359
in kit form, $449 assembled, and avail-
able from Paratronics, Inc., 800 Charcot
Ave., San Jose, CA 95131; Tel:
408-262-2252).

Paratronics has crammed a complete
logic analyzer on a single multilayered
pc board that can be directly plugged
into this popular bus. Working in con-
junction with a hand-held “pod” that
contains all the switching, the Bus Grab-
ber monitors 64 signals—56 through the
board edge connector, and 8 (user de-
fined) through an 8-lead probe assem-

Paratronics’ Bus Grabber is analyzer on a pe board.

POPULAR ELECTRONICS

bly. Three connectors couple the board
to the scope vertical, horizontal, and in-
tensity inputs.

The display is data domain (1's and
0's truth table); size is 1 byte by 16
words deep; and display can be either
octal or hex. Display modes are single or
repetitive. Data collection is in either
positive or negative time and memory
size is 16 bits by 16 words. The trigger
word can be 24 bits wide (16 bus ad-
dress lines and 8 input data lines). The
same flexible trigger is also featured, as
is the scope trigger for “glitch” analysis.
Data is collected at greater than 8 mega-
bytes per second.

The hand-held pod makes operation
very simple. Triggering, display format-
ting, and operational modes of the Mod-
el 150 are controlled from this pod,
which is ribbon-cable connected to the
main board. An 8-position switch on the
pod enables looking at the external in-
puts, MPU control signals, MPU inter-
rupts, MPU status, MPU data bus in,
MPU data bus out, and the upper and
lower address bytes. With this selection,
and a simple program, it is easy to take
a look at just about every important sig-
nal.

The Bus Grabber takes 700 mA from
the -8-volt bus, and 50 mA from the
+16-volt bus.

Telephone Interface. If you would
like to interface your Altair S-100 bus
computer to the Touch-Tone @ tele-
phone system, MK Enterprises (8911

MK Enterprises’ MK-II DTMF
transceiver board with phone.

Norwick Rd., Richmond, VA 23229; Tel:
804-285-2292) has just the device for
the job. lts MK-Il dual-tone, multi-fre-
quency (DTMF) transceiver board con-
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verts the DTMF (Bell Standard) into bi-
nary, and binary into DTMF, making this
a fully operational transceiver. The
board comes fully assembled and tested
with application information and a manu-
al for $425.

On incoming calls, vectored interrupts
allow for ring detection as well as detect-
ing the presence of DTMF signals. This
permits phoning into the computer and
executing programs by punching the
correct tone pad sequence on the re-
mote phone. On outgoing calls, the di-
aled digits are loaded into a FIFO (first in

first out) buffer at processor speed, then
unloading the data into a DTMF tone
generator at a rate compatible with the
Bell System's equipment. A 4-bit output
port allows supervision of trunk interface
equipment (DAA devices). Single tones
can be generated instead of dual tones
(under software control).

Applications of the MK-Il include mon-
itoring and tabulation of outgoing phone
calls, home security “dialers,” and
PABX systems. Remote operation of ac
applicances is also possible by 60-Hz
modulation with DTMF signalling.

Computer Mainframe System

First in the TEI family . . . The MCS-112 and 122 Mainframe Systems.
“The Base on Which to Build”

The cabinet
A heaw duty precision formed cabinet of fine
craftsmanship. Completely machined and
readly for assembly The exterior is fin-
ished in TEL blue. Vented for most
efficient thermal character-
istics. Furnished with all
necessary hardware

\_m

The motherboard

The front panel
The front panel is blank
except for an indicating AC
swilch and a reset switch
However, the chiassis and mother
boad are designed so that you may.
remave the front panel and insert an IMSAI
or equivalent front panel Soon to be
avallable will be our "VIRTUAL OPERATING CON-
SOLE™ especially designed to complement our
Mainframe Systems.

Specifications MCS-112 MCS-192
Dimensions 1TV Wx12Dx TV H 17VaWx 19%Dx 7VH
Powwer +8volt DC 17 amps 30amps
Power =16 volt DC 2amps 4amps

Contact your local TEl dealer or if you are not near one of our
dealers, write or call CMC MARKETING CORP direct for more

information.
(DEALER INQUIRIES INVITED)
PLEASE SEND ME:

Texas residents add 5% Sales Tax
| Enclose Check O or Money Order O
CMC MARKETING CORP

0O MCS-112Kit @ 39500 0] MCS-112 Assembled @ 445.00
O MCS-122Kit @ 495.00 [ MCS-192 Assembled @ 575.00

5601 Bintiift#515 Houston,TX, 77036 = Telephone (713) 783-8880

An 5-100 Bus system high quality mother board wath 100-pin- edge connectors. Compatible with IMSAIL MITS,

CROMEMCO, TOL and other 5-100 bus configured circuit boards. Plug connections for reset switch, Valtage terminals

are screw type 1o power supply leads. All card guides are provided. 12 slots for MCS-112 model and 29 slots for
MCS-122 modfel.

Edge connectors
High quality edge connectors factorymounted and wave soldered to eliminate this nuisance: for

you. Completely checked out for shorts o open traces. ALL edge connectors furnished, 12 for
the MCS-112 and 22 for the MCS-122. No additional expense when you expand your
system.

The power supply
One of 3 kind - . - using & constant voltage ransformer (CVT) with a very
high immunity to input line noise . . . greater than 100 db rejection
Line regulation better than + 1% from an input of 95 to 140 Vait
AC at full load to 85 to 140 Volt AC at three quarter load.
Designed to meet UL-478 specifications (EDP- SPECS).
Indrvidual fusing on all input and cutput valtage
lines. See specifications below for power

ratings.

The cooling system

A 15 CPM muffin fan with a
commercial grade washable filter
will provide -Clean airfiow over all
circuitry.

The wiring
Al \wifing is color coded and ALL is
precut ta length wath connecting lugs
factory machine applied. Soldering is
held to an absolute minimum,

NOW ... TEl puts it all
together for you. Mainframe
systems (6, 12 and 22-slot) ...

Floppy and mini-floppy disc drive
systems (single, double and triple with
dual density) .- a Z-80 CPU with address-

able "jump to” and autostart capability (also
variable speed control) . . . 8K and 16K RAM . 16
Channel A/D and D/A converter ... 3 serial + 3
parallel multiple 1/O .. . and other supparting boards
- - . and our newest item, the PROCESSOR TERMINAL — A
CRT, keyboard, mini-floppy disc and 12-slot mainframe with a
Z-80 CPU — all housed in one quality aluminum case. All of
these fine products at prices you will like. Watch for them all.

I
| n
: o

s
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Every day more people discover that
PAJA's GNOME, the original micro-
synthesizer, is the most versatile, cost
effective special effects device on the
market today.

The Gnome has two envelope generators
(one with repeat for cyclic effects), VCA,
VCTF and VCO. Use alone with it's built
in ribbon controller or modify to interface
to guitar, electronic piano, polytonic
keyboards, etc.

Best of all, the Gnome is only $48. 95
in easy to assemble kit form, Ig it any
wonder why we've sold thousands?

( ) Sendthe GNOME MIGﬁU-S\'tHTHfSIZEB Kit
($48.95 plus $200 postage ¢
&

( ) Send FREE GATALOG
: name:
: arldress:
| city: state: zip:
: BAG/VISA__ MC___ cardno.
: cuf out & mail to: (405) 843-0626
s ° DEPT. 12-
. B 020 v wiiswine, oxeanoma ciry, oK 7316

P I W W
BUGS TAKE

BIG BITE OFF

PRICE.

L
S
B

$16.50. (Save $2.50)

Rony, Larsen and Titus’

8080 Microprocessor home study course.

When the Bugs bite it saves you bucks. Learn the
complete operation of the 8080 Microprocessor
for just $16.50 (A special offer good only until
March 1, 1978.) Bugbooks V & VI consist of 900
pages of clearly written lext that take you from basic
digital electronics to interfacing and programming.

Fven better, the Bugs will foot the full $16.50 if
you buy one of our new MMD-1 microprocessors
within 90 days. Your dealer will deduct that from
your purchase price.

So get your Bug Books pow. Enclose $16.50 for
both books.

NAME

ADDRESS
CITY

STATE

E&L INSTRUMENTS, INC.
61 First Street, Derby, Conn. 06418
(203) 735-8774 Telex No. 96 3536

Enclose check. money order or numbers from
BankAmericard or Master Charge. We will
ship posl paid anywhere in conlinental U_S /

’ R

=
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Control and much more.

tronics that looks really new.

coupon below.

Regular Sub. Priceﬁ&ﬂm

Check One: [] Check []Money Order

Brand New

It's the newest, most exciting magazine in
the hobby electronics market.
all the fields you want to read about . ...

. -Personal Computers, Amateur Radio, Stereo,
experimental electronics, CB & Scanners, Short Wave Listening, Radio

And it covers

We'll show you how to build a robot that’ll work for you. We'll show
you how to start your car in the cold mornings from inside the comfort
of your home. We'll bring you dozens of construction projects in every
issue. We'll even show you new ways to program your own computer,

All this and more in modern electronics, the new magazine in elec-

Subscribe today. Special savings for new charter subscribers with the

odern _ 14 VANDERVENTER AVENUE
CErOmnmicS PORT WASHINGTON, NEW YORK 11050

Charter Sub. Price $8.95
p——

My account number is:

[] Master Charge []Bank Americard | 0 S R FE BRI
Name
Address
City. State Zip
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KIM Doings. If you are a KIM user, or
are about to get a KIM, you should also
get a copy of the “First Book of KIM” ($9
from ORB, P.O. Box 311, Argonne, IL
60439). The book is divided into six use-
ful sections, and starts with a viewpoint
of the absolute beginner, discussing
KIM programming from ground zero. It
covers RAM, ROM, hex numbering, pro-
gram loading and running, and how the
KIM works on a step-by-step basis with
simple exercises as a learning aid.

The second portion covers 27 games
(with full listings) that include some of
the better-known BASIC games such as
blackjack, lunar lander, and table tennis.
A “music box" program that uses the au-
dio output connector of KIM is also in-
cluded in this portion.

The third section covers 13 utility pro-
grams that include Hypertape (allows
loading a full Ik in 21 seconds), a directo-
ry program, a memory test, a move-
data-anywhere program, a KIM phase-
locked-loop test, a bubble-sort program,
and three useful tape programs: Super-
dupe, allowing duplication of a tape
quickly; Tape Verify, for verification of a
just-recorded tape; and Vutape, which
lets you see the contents of a KIM for-
mat tape as it goes by.

The Expansion section discusses the
number of ways that the KIM can be ex-
panded from both hardware and soft-
ware viewpoints. The Interface section
illustrates some low-cost hardware addi-
tions.

The last section, called Pot-Pourri,
covers guidelines for writing KIM pro-
grams, some useful notes on the KIM
display, a KIM alphabet for displaying al-
phanumerics, a random-number pro-
gram, a listing of the many KIM articles
and some 6502 software sources. Alto-
gether, a good book for KIM persons.

65K Board. Every computer hobbyist
probably needs more memory. There is
also no doubt that most hobbyists have
been buying peripherals for Altair $100
bus systems. This, of course, brings up
the problem of slot space.

The approach used by Extensys
Corp. (592 Weddell Dr., S-3, Sunnyvale,
CA 94086; Tel: 408-734-1525) to solve
both the exira memory and slot space
problem is to create a single board that
can hold up to 65,536 bytes and has
hardware provisions for bank switching
to 1 million bytes or more.

The basic RM64-16 Dynamic Memory
Board sells for $595 and comes with 16k
of RAM, but it is socketed for all 65k.
Also available are the RM-32 for $895
(32k), the RM-48 for $1195 (48k), and

POPULAR ELECTRONICS

the RM-64 for $1495 (64). If you just
want to increase the basic 16k board,
then a 16k upgrade kit is available for
$375. Other boards include the MM16
Memory Manager at $295.

Power requirements are +12 volts at
300 mA, +5 volts at 750 mA, and —5
volts at 1 mA. The memory board has a
cycle time of 500 ns and a 400-ns ac-
cess time.

If you are wondering how you can
have 64k of RAM and a few k of ROM
with a single 8-bit processor, the new
board uses “bank switching” and a spe-
cial provision that allows for memory
overlap. A “Read” may occur from both
RAM and ROM, but the bus drivers are
inhibited on the RAM board to prevent
bus conflict. This allows ROM “Reads”
to have precedence over RAM “Reads.”
From a hardware perspective, it means
adding one small lead to the present
computer bus. There is also “Write” pro-
tection in 16k blocks and board select
logic that allows for more than one 64k
byte board per system.

Tl Programmer. Probably the most
widespread digital device used today is
the calculator. Available in a variety of
types, from the simple “four banger” to
complex programmable models, they all
have one thing in common—they oper-
ate with decimal input and deliver deci-
mal readout.

There is a new guy on the block, de-
signed specifically for computer hard-
ware and software types: the Texas In-
struments "“T| Programmer” ($49). The
main feature of this unique calculator is
that it can perform arithmetic functions in
either decimal, octal, or hex with the ca-
pability of converting from one base to
another at the operation of a single key.

EEAVEE
| ENERGY |
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Other features include: signed floating
point arithmetic for conventional compu-
tations (decimal), a 1’s complement key
for octal and hex, 15 sets of parentheses
at each of the four processing levels, in-
dependent memory with summation to
memory capability, and ability to perform
logic operations such as OR, AND, XOR
in octal and hex. A constant mode al-
lows operations with a constant number
for all arithmetic and logical operations.
A battery saver and automatic turn-off
are provided for longer battery life.

Each of the 15 keys used in entering
numerical data (to FFFF in hex) is also
identified by its binary code printed un-
der each key.

If you do any programming where you
have to convert from octal to hex, or vice
versa, or you must know the decimal
equivalent of an octal/hex number, you
really have to take a look at this new
low-cost pocket calculator. It is a real
time saver. One of our software buddies
insists that he can work out quite a bit of
his programs with this calculator, en-
abling him to work away from his com-
puter.

SWTP Firmware. Since the introduc-
tion of the SWTPC (Southwest Techni-
cal Products Co.) 6800 Computer Sys-
tem, Motorola’s MIKBUG has been sup-
plied as the mini-operating system. Al-
though this monitor has proven to be an
excellent one, the staff at SWTPC has
accumulated a list of additions and mod-
ifications to MIKBUG, thereby creating
their version called SWTBUG (or Swat-
bug). Sixteen major subroutines have
been positioned with the same entry
points as MIKBUG so that most pro-
grams which are MIKBUG compatible
will also run with the Swatbug, without
modification.

The new monitor supports an ACIA
MP-S Serial Interface at I/0 port-1, as
well as a PIA MP-C Control Interface at
I/0 port 0 or 1. This allows users who
have a MP-C Control Interface to use
Swatbug without an additional MP-S Se-
rial Interface option. It also permits users
who have an MP-S Serial Interface to
operate their control terminal from 110
to 9600 baud on the MP-S; an optional
MP-C handles the “Kansas City” A -30
Cassette Interface at 300 baud.

The new monitor also generates
MP-C Control Interface signals for read-
er-on, reader-off, punch-on and punch-
off. This eliminates terminal control
character decoding as used with MIK-
BUG. The MIKBUG INEEE and OUT-
EEE subroutines reside at the same ad-
dresses in Swatbug.

..with our Model 150
S-100 bus
Logic Analyzer.

O PLUGS INTO ANY S$-100 SLOT

O MONITORS ADDRESS, DATA, STATUS,
INTERRUPTS AND CONTROL SIGNALS

O CAN ANALYZE EXTERNAL EQUIPMENT
O OPERATES WITH ANY OSCILLOSCOPE

How does this grab you?

The Model 150 plugs into one slot of an S-100.

computer and “grabs” fifty-six major signals.
Fifty-six. That's more troubleshooting and train-
ing visibility than any other logic analyzer can of-
fer you. Need to look at signals external to the
bus? No problem. The Model 150 even incor-
porates a fully-independent 8-channel analyzer
identical to the popular Model 100A. (See Popular
Electronics, Feb. 1977.)

A remote-control plug-in pod provides fingertip
control over all triggering, data collection and dis-
play functions. So plug the Model 150 into your
computer — you may never unplug it again.

Complete kit and manual ......,... $369.00*
Assembled unit and manual ....... $449.00*
Data probes for external analyzer . $10.95 ppd
Separate 100-page owner’s manual . $7.95 ppd

*Add $5.00 for AIR shipping in U.S.; $15.00 foreign.
Calif. residenis please add appropriate sales (ax.

@ PARATRONICS, INC.

BOD CHARCOT AVENUE # SAN JOSE ¢ CALIFORNIA 95131
TEL (408B) 263-2252

If possible, please use business address in place
of home address on reader service card.
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PROFESSIONAL

DISCOUNTS

Texas Instruments
electronic calculator

TH750LCD . $19.35 SR40... .....523.25
T1-2680 1 . . 23.25 SRG21l.. 47.05
Little Prof. .. 12.55 TI-57 NEW. .. . 63.00
Dataman NEW . 19.95 TI-SBNEW. . 85.79
T1-5100. 38.76 T-50NEW. . .219.95
TLA015 NEW. .. 63.00 PC-100A .. 147.00
THE050M . 0 7155 MBA........o 66.95
TI-5040PD. ... 95.00 Money Mgr.... 16.98
THIOSP....... 1698 Bus. Anylst... .. 27.
Cataclip. . 28.09 All Libraries Available

HEWLETT 'ﬁﬂ PACKARD

\We are franchised H-P dealer.  All accessories al discount
HP-IONEW. .. .. .§139.00 HP27...........5140,00
HP-19C NEW. ... 275.00 HP-29C NEW. .. . ..
. B4.0 HP-8l

HPh ot

Also SCM. Olivetti. National Semiconductor, Casio. Ganon.
Corvus. APF. Sharp. Craig. Sanyo. Record-A-Call. and more.
All at great prices!

_ Frqg{c?ﬂmﬂmamevideu%air?e, §129.95
[t games possible]

FAIRCHILD cuiges . ... 179

R Also Faichild Walches!

WE WILL BEAT OR MEET ANY COMPETITORS’ PRICE IF HE HAS
MERCHANDISE ON HAND. All units shipped in original factory cartons
with acoessories according to manufacturers” specifications. In Calif.
call (213) 370-5785 or CALL (800) 421-0367 (other than CA). Above
prices are for cash only. Credit card prices differ. BankAmericard/Visa
& Master Charge accepted. Send money order. Pers. ¢k {2 wks to
clear): In CA add 6% sales tax. Add $3.50 min. shipping charges.
WE SHIP AIR on request. Subject to availability. Send mail orders to DEPT.
WRITE OR CALL FOR FREE GATALOG PE-L.
WILSHIRE—2 STORES —HAWTHORNE

CALL

Lnterprises

BETTER BUSH

16611 Hawthorne Blvd.. Lawndale, Ca. 90260
QEIB) 370-5795 (800) 421-0367 )

FSAVED

MONEY o TIME o FREIGHT

QUALITY STEREO EQUIPMENT
J{AT LOWEST PRICES,

YOUR REQUEST FOR QUOTA-
TION RETURNED SAME DAY,

FACTORY SEALED CARTONS—
GUARANTEED AND INSURED.

SAVE ON NAME BRANDS LIKE:

PIONEER SANSUI
KENWOOD DYNACO
SHURE SONY
MARANTZ KOSS

AND MORE THAN 50 OTHERS
BUY THE MODERN WAY
BY MAIL—FROM

illinois audio

12 East Delaware
Chicago, lllinois 60611
312-664-0020
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Hi-Fi System.
Convert your system from
ceramic to magnetic cartridge
with Pickering's preamplifier.
If you have an economy
compact or magnetic sys-
tem, you'll appreciate this
easy, low cost method for
getting so much more out

of it. Use it to help get real

hi fi from the component you own.

SPECIFICATIONS FOR THE PP-1 PREAMPLIFIER

Use a Broadcast Quality
Pre-Amplifier to Upgrade
and/or Improve your

AUDIOPHILE
NET

Input Impedance: 47,000 ohms
Gain @ 1 kHz: 38dB  Crosstalk:
Frequency Response RIAA

30-15000 Hz: +2dB

Signal to Noise Ratio: 60 dB Min.

Rumble Filter: Attenuates rumble
frequencies a minimum of 15 dB

Better than 60 dB

599%

Total Value $54.90 for only $39.95.

STEREQ CONVERSION KIT (PP1/V15 AT-2) consists of the Pre-
Amplifier and Pickering’s V-15 AT-2 cartridge (which is listed at $24.95),

@ PICKERING

“for those who can [hear| the difference”

For further information write Pickering & Co., Inc.
Dept.PE, 101 Sunnyside Blvd., Plainview, N.Y. 11803

COMPUTER BITS

(continued from page 121)

Swatbug also makes it possible for
the user to set single-level breakpoints
within user programming for debugging
purposes. Furthermore, the monitor
generates a “home” and “erase” com-
mand for the SWTP CT-1024. It also
erases each CT-1024 line before writing
a new one and vectors all software inter-
rupt instruction to a location pointed to
by a user-defined address located in
scratchpad RAM. Moreover, Swatbug
boots in the new SWRPC MF-68 Mini-
floppy Disk by typing in a single charac-
ter (D).

Other Swatbug commands include
cassette or paper tape dumps and ap-
pends the now-famous “S9” to the end
of the tape, and outputs all of the record/
punch (on/off control commands as
well).

All SWTPC 6800 Computer Systems
with MIKBUG can use the SWTBUG by
replacing the socketed MIKBUG with the
new chip and making one minor change
on the board. The SWTBUG sells for
$19.95 pp.

Video Monitors. If you are thinking
about modifying a TV receiver for use as
a monitor for your computing system,
you should be aware that VAMP, Inc.
(P.O. Box 29315, Hollywood, CA 90029)
is making available its ADVM-1 at
$23.95. This is a universal conversion kit
for either transformer-powered receivers
or "hot" chassis types. According to
VAMP, the kit can be used with any TV
receiver. When installed, it provides the
necessary isolation to ensure safety and

| protect the video source. Itis said to pro-

duce up to 80 characters per line. The kit
bypasses the tuner and i-f strip, and a
bypass switch is provided for normal TV
viewing.

VAMP also offers its RFVM-1 at $8.95
for installation in the video source. It can
be tuned from channel 2 to channel 6.

COSMAC EIf News. A Canadian
electronics supplier, Tektron Equipment
Corp. (Caistor Centre, Ontario, Canada
LOR 1EQ) has started a newsletter di-
rected to some 300 1802-MPU-based
computer owners in the area. They're
trying to form a microprocessor club
which will be heavily oriented toward the
1802 MPU'’s. Domestically, an Elf Users
Group is being formed for all 1802 fans
by Netronics Inc. (333 Litchfield Rd.,
New Milford, CT 06776). An exchange
of hardware and software ideas is
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planned for the groups. &
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Electronics Library

ADVANCED AND EXTRA CLASS AMATEUR
LICENSE Q&A MANUAL
by Marvin Tepper

Based on the FCC syllabus-type study
guides, this book covers the material appear-
ing on the Advanced and Extra Class theory
exams. Within the chapters dealing with each
exam, the questions are arranged in such
categories as Rules and Regulations, Radio
Phenomena, Operating Procedures, Emis-
sion Characteristics, Electrical Principles,
Practical Circuits, Circuit Components, An-
tennas and Transmission Lines, and Radio
Communication Practices. Other chapters
deal with general information and Morse
code requirements. Three appendices in-
clude practice examinations and answers,
excerpts from the Communications Act of
1934 and Part 97 of the FCC Rules and Reg-
ulations, and Docket No. 20282 (Proposed
Restructuring of the Amateur Radio Service).
Published by the Hayden Book Co., Inc., 50
Essex Street, Rochelle Park, NJ 07662. 160
pages. $5.95 soft cover.

99 WAYS TO IMPROVE YOUR CB RADIO
(SECOND EDITION)
by Len Buckwalter

Helpful hints for the CB'er are presented in
this book. Section One covers antennas—
installation, maintenance, reconditioning, ad-
justment, and antenna gain. Section Two
covers interference suppression, and the fol-
lowing two sections discuss general mainte-
nance and station accessories. Operational
techniques and aids are presented in Section
Five. The final section contains additional in-
formation on activities and programs of inter-
estto the CB'er.

Published by Howard W. Sams & Co., 4300
W. 62nd St, Indianapolis, IN 46206. 128
pages. $3.95, soft cover.

GETTING INVOLVED WITH YOUR
OWN COMPUTER
by Leslie Solomon and Stanley Veit

Here is a solid, well-rounded introduction to
home computer fundamentals for the neo-
phyte. There are clear, concise explanations
of computer anatomy, kit-building basics, and
computer peripherals and 1/0 devices. Most
of the major home computer systems are de-
scribed in sufficient depth to help the begin-
ner narrow down his search for ‘a system.
There is a chapter covering sources of more

Mtlntosh caravoc

and FM DIRECTORY

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

TODAY!

If you are in a hurry for your catalog please sen

FM/FM STEREO -

AM TUNER AND PREAMPLIFIER

Mcintosh Laboratory, Inc.

NAME

East Side Station P.O.
Binghamton, N.Y. 13904

Box 96

[
' Dept. PE
|
I

ADDRESS

' CITY

d the coupon to Mcintosh.

For non rush service send the Reader Service Card to the magazine,
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HOBBYISTS! ENGINEERS! TECHNICIANS'! STUDENTS!

Write and run machine language programs at home, display video graphics
on your TV set and design microprocessor circuits — the very first night

— even if you've never used a computer before!

SPECIFICATIONS
ELF II features an RCA
COSMAC COS/MOS 8-bit
microprocessor address-
able to 64k bytes with
DMA, interrupt, 16 regis-
ters, ALU, 256 byte RAM,
full hex keyboard, two
digit hex output display,
5 slot plug-in expansion
bus, stable crystal clock
for timing purposes and a
double-sided plated-
through PC board plus
RCA 1861 video IC to dis-
play any segment of mem-
ory on a video monitor or
TV screen,

USE ELF Il FOR. .,
GAMES
Play interactive keyboard games,
dames with analog inputs, games
utilizing your TV set for a video
display!
GRAPHICS
Create pictures, designs, alpha-,
numerics and fabulous animated
effects on your TV screen for
hour_ after hour of family fun!
CIRCUIT DESIGN
Design circuits using a micro-
processor. Use ELF Il as a
counter, -alarm system, lock,
controller, - thermostat, timer,
telephone dialer, etc. The pos-
sibilities are infinite!
Coming Soon!
Exclusive Netronics Plug-In
Program Debugger and monitor
allows visual display of any
program on a clock pulse by
clock pulse basis to help you
learn programming f-a-s-tl o 4k
memory e Cassette 1/0 » D to

=\

(Continued on page 153)
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NETRONICS R&D LTD., Dept,

Yes! I want te run programs at
home and have enclosed:
O $99.95 plus $3 p&h for RCA
COSMAC ELF II kit. Featured
in POPULAR ELECTRONICS.
Includes all. components plus
everything you need to write
and run machine language pro-
grams plus the new Pixie chip
that lets you display video
graphics on your TV screen. De-
signed to give engineers practice
in_computer programming and
microprocessor circuit design,
ELF II is also perfect for college
and college-bound students (who
must understand computers for
any engineering, scientific or
business career). Easy instruc-
tions get you started right away,
even if you’ve never used a com-
puter before! T
As your need for computing
power grows, five card expan-
sion bus (less connectors) allows
memory expansion, program de-
bugger/monitor, cassette 1/0, A
to D and D to A converters,
PROM, ASCII keyboard inputs,
e CEY R U Ry CERR BRI it
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333 Litchfield Road, New Milfold 206776 Phone (203

RCA COSMAC microprocessor/miﬂi{

computer

A THOUGHTFUL GIFT
FOR ANYONE WHO MUST
STAY.UP T0 DATE IN
COMPUTERS AND

ELECTRONICS!

ELF! $9995

controllers, etc. (soon to be
available as kits). Manual . in-
cludes instructions for assembly,
testing, programming,, video
graphics and games plus how
you can get ELF Il User’s Club
bulletins. Kit can be assembled
in a single evening and you’ll
still have time to run programs,
including games, video graphics,
controllers, etc., before going to
bed! [0 $4.95 for 1.5 amp 6.3
VAC power supply, required for
ELF II kit, [1 $5.00 for RCA
1802 User’s Manual.

O I want mine wired and fested
with the power fransformer and
RCA 1802 User's Manual forl
$149.95 plus $3 p&h,

Conn. res. add sales tax. l
NAME

ADDRESS: |l il a1 I
CITY |
STATE._ zZIp !
[0 Send info on other kits!

Dealer Inquiries Invited
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