Thomas E. Doyle
5222 Big Bow Road
Madison WI 53711

5 Minutes

or 5 Hours?

sorting techniques compared

Time Required to Sort N Items (seconds)
N  Ripple Modified Bubble S-M

50 61 43 33 9
100 245 173 130 21
150 552 390 290 36
300 . - 1224 85

Number of Swaps of Entries
N  Ripple Modified Bubble S-M

50 1225 1225 1225 105
100 4950 4950 4950 260
150 11175 11175 11175 425
300 - - 44850 1000

Number of Entry Comparisons

N Ripple Modified Bubble S-M

50 2450 1225 1225 263
100 9900 4950 4950 668
150 22350 11175 11175 1187
300 - - 44850 2812

Table 1.

In an attempt to help justify
the purchase of a floppy-disk
system, | decided to put the
computer to some practical
use. It seems that not everyone
considers piloting the Enter-
prise and destroying Klingons
as a useful function worthy of
another kilobuck investment.
Using the system to keep track
of household expenses seemed
to be a good place to start. The
Do-All program by Randy Miller
(Kilobaud, August 1977) provid-
ed an ideal program.

After the program was load-
ed, a list of about a hundred
items was entered for my
demonstration of the practical
advantages of a home com-
puter. Everyone gathered for
the show, and the program was
run. A command was given to
sort the list of data alphabeti-
cally. Everyone stared at the
printer waiting for the output

from this electronic marvel.
Nothing happened.

Taking advantage of the
pause and the presence of a
captive audience, | discussed
the advantages of adding a
disk to the wonderful com-
puter. At the end of my rather
lengthy discussion there was
still nothing on the printer. As
time wore on, | began to con-
sider the possibilities: hard-
ware problems, software prob-
lems or simply another exam-
ple of Murphy's Law. | felt there -
must be something wrong.
After all, the Enterprise could
move across the entire galaxy
in only seconds, so alphabetiz-
ing this list could not take that
long. Trying to remain cool, |
suggested that we leave the
computer and come back when
it was done.

Much to my suprise, thirty
minutes later the sorting was



18 N:z150

20 DIM D(N)
30 J=N

40 FOR I:=I
58 D(I)=J
60 J=J-I

780 NEXT

80 PRINT "x%"

330
0K

5 REM --- RIPPLE SORT =---
§ REM --- SET UP ARRAY ---

TO N

99 REM --- START OF SORT ---

T=D(I): DCI)=DCI+1)¢ DCI+1)=T

REM --- PRINT RESULTS ---

100 M=N

165 C:-0

11@ FOR I=1 TO M-|
120 CM=C M+1

130 IF DCI)<=DCI+1)
135 SW=SW+1

142

1580 C=I

160 NEXT I

170 1IF C=1 THEN 185
200

312 PRINT "SWITCHES
322 PRINT " COMPARISONS

PRINT “SIZE -" ;N

Program A.

THEN 168

= :SW
:n :C M

complete. The printout re-
vealed that the list had been
sorted exactly as requested.
What could have caused the
delay? Perhaps my 8080 was
slow. The benchmark programs
in the basic timing com-
parisons article (Kilobaud,
June 1977) were run and re-
vealed that my computer ran a
little faster than the one used
for the article.

Since the program ran prop-
erly and the computer was up
to speed, the solution to the
problem must be in the sorting
technique used in the program.
An article on sorting routines
by Andrew J. Rerko (Kilobaud,
April 1977) was consulted and
some test programs (Programs
A, B and C) were run using the
Ripple, Modified Ripple and
Bubble routines described in
the article.

The test programs consisted
of setting up an array of N
numbers in reverse order and
using each of the sorting
routines to sort them. The pro-
gram execution times as well
as number of comparisons and
the number of element switch-
es were recorded. The results

are shown in Table 1. The
results of this test revealed two
things: The bubble sort was a
little faster than the others, and
sorting takes a lot of time. Sort-
ing a simple table of 100
numbers took almost three
minutes. No wonder the Do-All
program took so long.

None of the common sorting
methods described in Mr.
Rerko's article would speed up
asorting program significantly.
The solution to the problem, if
any, would lie in an uncommon
sorting routine. An article by
John P. Grillo (Creative Com-
puting, November 1976) dis-
cusses a technique called the
Shell-Metzner Sort. This
method offered significant
speed advantages when sort-
ing large amounts of data. A
flowchart of the Shell-Metzner
Sort is shown in Fig. 1. The arti-
cle stated that a projected sort
of 10,000,000 items would take
93 years using a bubble sort.
Using the S-M technique, sort-
ing the same data would re-
quire only 2.5 days. But would it
help when sorting small
amounts of data?

The benchmark sorting pro-

5 REM ---

18 N:z=150
20 DIM D(N)
38 J=N

40 FOR 1I:=1
50 D(I)=Jd
60 J=J-1
780 NEXT

8@ PRINT "x"

TO N

99 REM --- START OF SORT =---

MODIFIED RIPPLE SORT ---
6§ REM --- SET UP ARRAY ---

180 M=N
119 C:=0
112 M=M-]
115 IF M=0 THEN 300
126 FOR I=1 TO ™
125 CM=CM+1
130 IF D(I)<=D(I+1) THEN 160
135 SW=SW+1!
140 T=D(I)eDCI)=DCI+1):DCI+1)=T
158 C:=I
160 NEXT I
178 IF C=1 THEN 110
320 REM --- PRINT RESULTS ---
313 PRINT "SWITCHES =" :SW
320 PRINT "COMPARISONS ="3CM
330 PRINT "SIZE -" N
0K
Program B.
5 REM --- BIBBLE SORT ---
6 REM --- SET IJP ARRAY ---
13 N=150
20 DIM D(N)
33 J=N
40 FOR I=I TO N
50 D(I)=J
62 J=J-I
780 NEXT

823 PRINT "x"

93 REM --- START OF SORT ---

120
1192
120
125
130
135
140
170
130
300
310
320
339
(034

M=N

FOR I:=I
FOR J=I+l
CHM=C M+1

SW=SW+l

NEXT J
NEXT I

Program C.

0 M-1
T0 ™

IF D(I)<=D(J)
T=DCI)e DCI)=D(J): DCJ)=T

REM =--- PRINT RESULTS ---
PRINT "SWITCHES

PRINT " COMPARISONS ="3;CM
PRINT "SIZE -" N

THEN 170

=" ¢SW

gram was run using the S-M
method and is shown in Pro-
gram D. When sorting 150
items, the S-M sort was over

eight times faster than the bub-
ble sort and over 15 times faster
than a ripple sort. The bubble
sort required over 20 minutes to
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YES

sort 300 items. The S-M method
required only 85 seconds to

e sort the same list. The speed
advantage of the S-M sort in-

l creases dramatically with the

size of the list, but it seemed to

speed sorts of even small lists.

The next step was to incor-
porate the S-M sort technique
into the Do-All program and try

S it out. A random list of 100 en-

tries was prepared and sorted

YES

by the standard program. Al-
most 45 minutes were required

J>K
?

to sort this list. The Do-All pro-
gram was then modified to use
the S-M sort. Sorting the same
list of 100 entries now required
less than nine minutes. To
modify the Do-All program,

T
0
]

=0(I)
(T =ofL)

= 4150-4280, 9220-9340 and

remove lines 4050-4115,

replace with the new lines
shown in Progam E.

1«1-m

NO

I The only disadvantage | have
found with the S-M technique

1<t YES
?

Fig. 1. Shell-Metzner Sort.

so far is that it does require
slightly more code, and it uses
five index variables rather than

5 R
§ R
10
20

EM --- SHELL METZNER SORT ---
EM --- SET UP ARRAY =---

N=300

DIM D(N)

30 J:=N

40

FOR I:=1
DCI) =J

TO N

60 J=J-1

NEXT
PRINT "x"

99 REM --- START CF SORT ---

175
120
190

*210
220
2392

° 300
319
320
330
0K

M=N
M=INT(M/2)
IF M=0 THEN 300

J ¢ K=N-M

1
L=I+M

CM=CM+1

IF DC(I)<D(L) THEN 210
T=D(I)eDCI)=DC(LYe D(L)=T
SW=SW+1

only one or two as other sorting
methods. Following the exam-
ple benchmark program, it
should be possible to use the
S-M technique in other sorting
programs.

Notes on Programs
All programs were run on an

8080 system with a 2 MHz clock
and zero wait states. Mits 8K
BASIC (Version 3.2) was used.
Variable CM was used to total
the number of comparisons be-
tween table entries. The vari-
able SW was used to total the
number of switches between
table entries.®

LIST 4050
4050
4055
4060
4065 J
4070 1

L

I

M=P
M=INT(W2)

1

J
4075 I+M
4080
408 5
4050
4095
4100
4105
4110
4115
BREAK

GOSB 95210
I=I-M
IF I<l
GOTO 4875
J=Jd+]

GOTO 4070

LIST

41 50
4] 60
4170
4180 J
4190 1
4200 L
4210 1
4220
230
42 40
42 50
260
4270
4230
BREAK

+M

GOSWB 95210
I1=1-M
IF I<l
GOTO 4200
J=d+l

GOTO 4ls@

LIST 9220
9220
9230
92 40
92 50

X1=NC1,L)
X2 =N(2,L)
B1%$=A%(1,L)
B2%$=A%(2,L)

IF M=@ THEN 11 40
¢ K=(P-1)-M

F NCT,I)<=NCT,L) THEN 4185

THEN 4105

IF J>K THEN 4855

IF M=@ THEN 1140
s K=(P-1)-NM

F ASCT,I)<=A$(T,L) THEN 4260

THEN 4260

IF J>K THEN 4168

I=-I-M

IF 1<l THEN 210

GOTO 150

J=J+I

IF J>K THEN 113

GOTO |40

REM --- PRINT RESULTS --
PRINT "SWITCHES =" :SW
PRINT "COMPARISONS ="3CM
PRINT "SIZE -" 3N

Program D.

92 60
9270
9280
92950
9300
9310
9320
9330
93 40
BREAK

FOR Z=1 TO 2
NCZ,L)=NCZ,D)
AS(Z,L)=A$(Z,1)
NEXT

NCL,I)=XI
NC2,1) =X2
ASCl,I)=B1S
A$(2,1)=B2$
RETURN

Program E.
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FEATURING A...100 x 100 BIT SELF SCANNING CHARGED COUPLED DEVICE

/ \ MINATURE SOLID STATE
CCOMPUTALKER 202 VIDEO CAMERA KIT

THIS UNIQUE UPDATED CAMERA KIT
{ FEATURES THE FAIRCHILD CCD 202C IMAGE SENSOR

@O Oa=

FEATURES

e Sensitive to infra red
as well as visible light
* May be used in a vacuum,
under water and high altitude
e May be used in a magnetic
environment because there s
no high voltage
All components mounted on
parallel 33" x 62" single
sided boards
Total weight under 1 1b

AMPLIFIER &
Nl

o,
A

(. = ” SPEECH
845

€T=-1

COMPUTALKER SYNTHESIZER

i

S-100 BUS

s ADVANTAGES
CSR 1 IN THE FUTURE
SYNTHESIS-BY-RULE WE WILL SUPPLY A
SOFTWARE COMPUTER VIDEO INTERFACE CARD
All clock voltages operate at 6V
+ reguiring no adjustments
Higher video output signal
SPEAK “KAAMPYUTAOLKER” We supply the power board, 5o only
a 5V 1 Amp power source is needed
The circuitry has been simplhified tor
MODEL CT-1 SYNTHESIZER 395.00 SaslaC assembly |
wo leve output iIs s ied for
CSR1 SOFTWARE SYSTEM 35.00 intertacing T OF
DEMONSTRATION CASSETTE 295 We supply all semiconductors, boards. data sheets, $7500 to assemble
CALIF RESIDENTS ADD 6% SALES TAX diagrams, resistors, capacitors, and 8MM lens and test—add $2 00

Sorry we do not supply the case, batteries and 5V supply postage & handling

" SOLID STATE SALES

PO BOX 74K SOMERVILLE. MASS. 02143 RESCEECELE

WRITE FOR INFORMATIVE LITERATURE

COMPUTALKER CONSULTANTS
Q. BOX 1951, DEPT. K, SANTA MONICA, CA 90406

C36

MY

s\

Interface/Motherboard

e Combines the power of the 6502 with the flexibility of
the S-100 bus

- 6503 MPU, Wear free “ActiveKeyboard”,

Micro-Diagnostic® Extensive documentation, FullySocketed. e Attaches to any unmodified KIM
Piebug Monitor: Relative address calculator, Pointer High-low, ® Complete interface logic and fully buffered motherboard
Bacl in one unit
ey PR ® On-board regulation of power for KIM
Cassette lnterfa_ce: Load & Dumpby file #, Tape motion ® Eight slots of S-100 compatibility for additional RAM,
control, Positive indication of operation. Video and 1/O boards, PROM Programmers, Speech
Applications systems from $90 (10unit quantity) processors . .
Development systems from $149 (single unit) ® Includes all parts, sockets for ICs, one 100 pin connector,
TTELL MEMORE "} cuci i sas for mpset tht the 41001 e vwar, s Bl Amerily Coamping dosimeniig
( ]P]euc send documentation * Kit $125. Assembled $165
. and price lists, $10 enclosed, name:

+ All units shipped from stock
1 s S PHEE GATAYO FORETHOUGHT PRODUCTS

) . P.0. Box 8066-H
A P, it R s W N\ & Coburg, OR 97401 —— F8
ELECTROMICS  DEPT.2-K o 1020 W. Wilshire Blvd. « Oklahoma Cily. OK 73116 (405) 843-9626°

: () 1 don't need documentation
: please send price lists, address:
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Do-It-Yourself Time-sharing

it’s easier than you think

Mike Kop
3060 Marshall Ave.
Cincinnati OH 45220

When | first learned to pro-
gram | was taught how to
sign on to a computer system
using a teletypewriter, type ina
program and obtain the results
at the terminal almost im-
mediately. Other users around
me, each working on his own
program, were using similar
type terminals. It appeared that
each user had the entire com-
puter to himself! This amazed
and perplexed me. How could a
computer run all the terminals
and keep track of every-
body—all at the same time? |
conceded that the system was
too complex to analyze (or
perhaps it was sheer magic).
Eventually | began to under-
stand what went on by fighting
my way through books on
operating systems. | hope that
future computer users will be
spared a similar experience.
Last year, | purchased an
M6800 system from SWTP.
After programming on it for a
while, | decided to investigate
the possibility of implementing

104

time-sharing on my system. It
turns out to be simpler than you
might think.

In this article, | will attempt
to explain exactly why one
would want to set up time-
sharing and how it is done (for
an M6800 system). I'll also try to
explain some other program-
ming considerations.

What is Time-sharing?

Time-sharing is accom-
plished by switching rapidly be-
tween many users. That means
each user is allowed, in turn, a
short duration of central pro-
cessing unit (CPU) or micropro-
cessing unit (MPU) time. This is
called a time slice. For exam-
ple, if the time slice were 50
milliseconds, then each user
would use the processor for 50
milliseconds. If the switching is
fast enough, the computer op-
eration from each user's point
of view will appear continuous.

Why Time-sharing?

The computer in a large
system may cost several
million dollars. Obviously, buy-
ing one computer for each user
is extremely impractical. Shar-
ing the computer among many
users is a more effective way to
utilize the system.

Another reason for time-

sharing is because a com-
puter's input/output (1/0)
devices are much slower than
the processor. If a terminal is
outputting characters at 30
cps, there is sufficient time be-
tween characters for other
work. Thus, with time-sharing,
literally two, three or more
times as much work can be ac-
complished than by a single
user.

Most of the reasons given for
using time-sharing would also
apply to a microcomputer
system (perhaps on a smaller
scale). One possible argument
against its use in microproces-
sors would be that they're too
slow. However, for programs
that do a lot of input and output
and use little processor time
(most games and business-
type programs fall into this
category), | see no reason why
time-sharing cannot be im-
plemented.

Using Interrupts

Proper use of interrupts
comes first in implementing
time-sharing. The ideas
presented here are essentially
the same, whether you have a
small or large system.

An interrupt is basically a
hardware mechanism that
makes the microprocessor

stop what it is doing and jump
to another program (often
known as a service routine).
Sometimes it is possible to
mask off an interrupt. If this
happens, then the interrupt is
ignored (or held pending until
some later time).

Let's look briefly at the inter-
rupt mechanisms on the SWTP
system (which uses MIKBUG).
There is a line marked IRQ (for
interrupt request). If this line is
temporarily gounded and the
mask bit is a zero, an interrupt
will occur. The system will then
jump to the address contained
in storage locations $A000 and
$A001. One nice thing about the
M6800 microprocessor is that
when interrupted it stores
everything (i.e., the condition
code, B, A, X and program
counter registers) on the stack.
This means that little effort is
required to remember where
each program is when it was
stopped. With other proces-
sors, you would typically have
to store all registers away,
which may take many instruc-
tions. One danger of this is that
if another interrupt occurs
before all registers are stored
away, some register contents
may be lost. The M6800 proces-
sor saves everything in one
sSwoop.



Incidentally, you may, if
desired, use the nonmaskable
interrupt NMI instead of IRQ.
The interrupt address would
then be stored at locations
$A006 and $A007. | prefer,
however, to use an interrupt
that is maskable.

Software

Program A actually imple-
ments time-sharing. The com-
ments should aid you in under-
standing how the program
works. It starts at address
BEGIN. Also, some hardware
must be set up so that an IRQ
interrupt is generated at
regular intervals (this is ex-
plained later). Each time an in-
terrupt is generated, one pro-
gram is stopped and the next
one in line is started. For exam-
ple, if program 1is currently ex-
ecuting and we are time-
sharing three programs, then
four interrupts will result in pro-
gram 2 being executed (1 then 2
then 3 then 1 then 2). With Pro-

gram A, you may time-share up
to 15 different programs.

The part of the program that
actually does the time-sharing
(the service routine) is
statements 69 to 83. State-
ments 1 to 64 merely initialize
various parameters. The in-
itialization routine basically
works thus—initially each pro-
gram is assigned a stack point-
er. The stack-pointer address-
es differ by 16 bytes. That is,
program 1 has a stack-pointer
value of END + 16, program 2
has a value of END + 32, etc.
These values are stored at ad-
dresses STACK1, STACKZ2, etc.

The initialization routine also
clears the condition-code regis-
ter and stores the starting ad-
dress of each program at the
appropriate position in each
stack. When the RTl instruction
is executed, the processor
fetches all registers (program
counter included in the fetch)
from the stack and starts (or
resumes) a program at the ap-

propriate address.

The purpose of clearing the
condition code in the stack for
each program is that when the
RTI instruction is executed, the
interrupt mask bit will not
become set (which would lock
up the system). For example, if
the stack pointer were at $0F00,
we would clear address $0F01
and store the starting address
at address $0F06. An RTI in-
struction would then load the
condition-code register with
$00 and the program counter
with the number at address
$0F06. Initially, we don't care
what the other register con-
tents are.

The service routine performs
a very simple function. It stops
the current program from ex-
ecuting and runs the next pro-
gram in line; it accomplishes
this by storing away the current
stack pointer and loading the
next one. When the RTl instruc-
tion is executed, we do not
return exactly where we left off

(that is, resume execution of
the same program) as is nor-
mally done. Instead, we go to
the next program. This occurs
because the stack pointer has
been changed.

You will also observe that in
the service routine, | purposely
store data where instructions
are. This is a trick | use to make
the service routine execute
quickly, although in general
this is not good practice. | do
have another version of the ser-
vice routine that does not do
this; however, it is slightly
longer.

For a simple demonstration
of time-sharing, Program B may
be wused. This program
assumes that you have a serial
interface port (which uses an
ACIA) at the correct baud rate
at address $8008. You will also
have to have a terminal plugged
in at this address. We will call
this terminal 2. Terminal 1 will
be at the control interface. If
you run the Program B starting

Program A. Time-share program.

STMT ADDR CODE STATEMENT
1 O0EO0 ORG SOE00
2 O0E00 STRING EQU SEO7E
3 OE00 IN2HEX EQU $EO055
4 0EO00 INHEX EQU SEOAA
5 O0EO00 CR EQU $0D
6 OEO00 LF EQU $S0A
7 OEO00 EOT EQU $04
8 0EO00 CE 0E92 BEGIN LDX #SERVCE
9 O0EO03 FF A000 STX $A000 INITIALIZE INTERRUPT REQUEST POINTER
10 OEO06 CE 0E61 LDX #MESI
11 OE09 BD EO7E JSR STRING PRINT ‘4PROGRAMS ="
12 0EOC BD EOAA JSR INHEX GET NUMBER OF PROGRAMS TO BE TIME SHARED
13 OEOF B7 0EB2 STA A NUMBER
14 OEI2 16 TAB
15 OEI3 CE OEB3 LDX #STACKI
16 OEI6 FF 0ESD STX TEMPO
17 OE19 CE OEEI LDX #END+ 16 X-REG NOW POINTS TO THE BEGINNING
18 OEIC FF OESF STX TEMP OF THE STACK AREA
19 OEIF FE 0ESD Al LDX TEMPO LOAD ADDRESS OF STACK 1
20 OE22 FF OE2E STX STO+1
21 OE25 08 INX
22 0E26 08 INX
23  OE27 FF OESD STX TEMPO STORE ADDRESS OF STACK [ +1
24  OE2A FE OESF LDX TEMP
25 OE2D FF FFFF STO STX SFFFF INITIALIZE STACK 1
26 OE30 6F 01 CLR 1,X CLEAR CONDITION CODE REGISTER 1
27 O0E32 86 06 LDA A #6
28 OE34 8D 22 BSR ADD
29 OE36 FF OE4A STX ST+1 THE X-REG NOW POINTS TO THE ADDRESS WHERE THE
30 OE39 86 0A LDA A #10 STARTING ADDRESS OF PROGRAM 1 STARTS
31 OE3B 8D 1B BSR ADD
32 0E3D FF OESF STX TEMP THE ADDRESS OF THE NEXT STACK WILL BE 16
33  OE40 CE 0E73 LDX #MES2 BYTES AWAY FROM THE CURRENT STACK
34 OE43 BD EO7E JSR STRING PRING ‘START ="
35 OE46 BD 0E7C JSR INPUTX INPUT STARTING ADDRESS
36 0OE49 FF FFFF ST STX SFFFF INITIALIZE PROGRAM COUNTER 1
37 OE4C SA DEC B
38 OE4D 26 DO BNE Al
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OE4F
0ES1
OES54
0ES7
OES8
0E59
OESA
0OESC
0ESD
OESF
0E61
0E63

0E72
0E73
0E75

0E7B
0E7C
0E7D
OE7E
OES81
0OE84
0E87
OE8A
OESD
OE8E
OE8F
0E%0

0E92
0E95
0E98
0E99
0E9C
OESE
OE9F
0EAO
0EA3
OEAS
0EA7
OEAA
OEAB
OEAE
0EBO
OEBI
0EB2
0EB3
OEBS
0EB7
OEB9
OEBB
OEBD
OEBF
0EC1
0EC3
0ECS
0EC7
0ECY
0OECB
0ECD
0ECF

0EDI1

A048
A048

SYMBOL
STRING
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0E00

VALUE
EO7E

01
OEBI1
OEB3

FC

EO055
0ES0
EO055
0E91
0ES0

OEBI
OEBI

DEFN

2

ADD

TEMPO
TEMP
MES1

MES2

INPUTX

DATA
*

LDA
STA

RTI
INX
DEC
BNE
RTS
RMB

FCB
FCC

FCB
FCB
FCC

FCB
PSH
PSH
JSR
STA
JSR
STA
LDX
PUL
PUL
RTS
RMB

> >

zm > > W

#1
STATUS
STACKI1

ADD

2
2
CR,LF

BEGIN RUNNING PROGRAM#1

THIS SUBROUTINE INCREASES THE X-REG
BY THE VALUE IN THE A-REG

/#PROGRAMS(1-F)?/

EOT
CR,LF

/START =/

EOT

IN2HEX
DATA
IN2HEX
DATA +1
DATA

2

SUBROUTINE TO INPUT THE X-REG

*THE PURPOSE OF THIS SERVICE ROUTINE IS TO
*STOP PROGRAM I AND BEGIN RUNNING PROGRAM [+ 1

SERVICE LDX
LDA
ASL
STA
ST1 STS
ASR
INC
CMP
BLE
LDA
L3 STA
ASL
STA
ST2 LDS
RTI
STATUS  RMB
NUMBER RMB
STACKI  RMB
STACK2 RMB
STACK3  RMB
STACK4  RMB
STACKS  RMB
STACK6  RMB
STACK7  RMB
STACKS  RMB
STACK9 RMB
STACKA RMB
STACKB  RMB
STACKC RMB
STACKD RMB
STACKE RMB
STACKF  RMB
-
END EQU
-
ORG
FDB
REFERENCES
11 34

P> P2r> >y

#STACKI1-2
STATUS

ST1+1
X

NUMBER

L S S S S S S S S S O S S

-

$A048
BEGIN

DETERMINE THE PROGRAM CURRENTLY EXECUTING

SAVE THE STACK POINTER AT THE APPROPRIATE
ADDRESS(STACK1,STACK2,. . .,STACKF)

BEGIN TO EXECUTE THE NEXT PROGRAM

CHECK FOR WRAP AROUND

IF WRAP AROUND EXISTS EXECUTE PROGRAM#1
INDICATE THAT THE NEXT PROGRAM IS EXECUTING

LOAD THE APPROPRIATE STACK POINTER

BEGIN ACTUAL EXECUTION

CURRENT PROGRAM IN EXECUTION(1 TO F)

TOTAL NUMBER OR PROGRAMS TO BE TIME SHARED
STACK POINTER FOR PROGRAM#I1

STACK POINTER FOR PROGRAM#2

oo 1« BEC e



at address $0000, a series of
zeros should be printed out on
terminal 2. Starting at address
$0008 will result in a printout of
all ones.

We will now time-share both
parts of this program. For this
part, first press the reset but-
ton. This will set the mask bit to
a one. Now set the interrupt
rate to a very slow value, say
once every ten seconds if
possible. (We'll discuss the
hardware to accomplish this in
amoment.) Now run Program A,
starting at address BEGIN
($30E00). You will then be re-
quired to type in the number of
programs you want (this is a
single hex number from 1 to F)
to time-share, followed by their
respective starting addresses.
The data is entered as follows:

#PROGRAMS(1-F)?2
START = 0000
START = 0008

After having done the above,
you should see the printout at
terminal 2 alternate between
strings of zeros and strings of
ones. If you slowly increase the
interrupt rate you will notice
that the respective strings
become shorter and shorter.

If you do not have a second
terminal, you may unplug the
terminal from the control inter-
face in each of the above steps
and plug it into the other port
after having typed a G. Be very
careful when doing this; you
should avoid the practice in
general.

Perhaps you have wondered
why | used another 1/O port and
not MIKBUG directly. MIKBUG
outputs a character by soft-
ware, bit by bit. If you were toin-
terrupt the output routine, the
output bits would not appear at
the proper time. That is, you
cannot output part of a charac-
ter now and the other part later.
This problem does not occur
with an ACIA because a
character is output by a single
store instruction.

Hardware

As stated previously, inter-
rupts must be generated at
regular intervals. An interrupt
should be generated by a pulse
that grounds the IRQ line for a
very short duration before

returning to a high state. This is IN2HEX EO055 3 57 59
because the IRQ line must lCTQHEX ([;:(())OADA ‘; lg %
return to' its hlgf? state before LF 000A 6 49 52
the service routine has com- EOT 0004 7 51 54
pleted its job. If this is not done, BEGIN 0E00 8 105
then another interrupt will oc- Al OEIF 19 38
cur immediately after the ser- STO 0E2D 25 20
; : ST 0E49 36 29
vice is completed, causing ADD 0ES8 43 28 3] 45
some programs to be skipped TEMPO 0ESD 47 16 19 23
in execution. A pulse duration TEMP OESF 48 18 24 32
of 50 microseconds works quite mgg; ggg; ‘;g ;‘3’
Yvel!, An interrupt anll not occur INPUTX OETC 55 35
inside the service routine DATA 0E90 65 58 60 61
because the mask bit will be set SERVCE 0E92 69 8
at that time. If, however, you ST1 OE9C 73 72
decide to use NMI instead, your L3 OEA7 79 n
stead, you ST2 OEAE 82 81
pulse must be much narrower STATUS OEBI 84 40 70 79
(e.g., 10 microseconds). Other- NUMBER OEB2 85 13 76
wise, the service routine may STACKI1 0OEB3 86 15 41 69
keep interrupting itself, which §¥:g§§ 8533 g;
o .
can lead to difficulties! STACK4 OEB9 89
If you have a signal generator STACKS 0EBB 90
that can generate a pulse, so STACK6  OEBD 91
much the better. | also under- STACK? OEBF %2
STACKS8 0ECI 93
stand that SWTP now has STACK9 0EC3 94
available an interrupt timer STACKA  0OECS 95
board. In place of these alter- STACKB  0EC7 96
natives, you may use the circuit §$ﬁg§g gggz g;
shown in Fig. 1. There are n.o STACKE OECD 99
doubt other circuits that will STACKF  OECF 100
work as well. Resistors R1 and END 0EDI 102 17
STMT ADDR CODE STATEMENT
1 0000 8D OE PRGRMI1  BSR SETUP
2 0002 86 30 LOOPI1 LDA A #0
3 0004 8D 18 BSR OUTPUT
4 0006 20 FA BRA LOOPI1
5 0008 8D 06 PRGRM2  BSR SETUP
6 000A 86 31 LOOP2 LDA A #1
7 000C 8D 10 BSR OUTPUT
8 O000E 20 FA BRA LOOP2
9 0010 FE 001C SETUP LDX ACIA
10 0013 86 13 LDA A #3513
11 0015 A7 00 STA A 0,X
12 0017 86 11 LDA A #3511
13 0019 A7 00 STA A 0,X
14 001B 39 RTS
15 001C 8008 ACIA FDB $8008
16 O00IE DE 1C OUTPUT LDX ACIA
17 0020 C6 02 Tl LDA B #3502
18 0022 E4 00 AND B 0,X
19 0024 27 FA BEQ Tl
20 0026 A7 01 STA A 1,X
21 0028 39 RTS
SYMBOL VALUE DEFN REFERENCES
PRGMI 0000 1
LOOPI 0002 2 4
PRGRM2 0008 5
LOOP2 000A 6 8
SETUP 0010 9 1 5
ACIA 001C 15 9 16
OUTPUT O001E 16 3 7
T1 0020 17 19

Program B. Test program.
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Fig. 1. Interrupt-oscillator circuit.

C1 may be changed to vary the
interrupt rate.

The question of how often we
generate an interrupt now
arises. Suppose we were to
generate an interrupt once
every ten seconds. If each user
were printing out data, the
printing would be done in
spurts. Another problem would
be that a user might type in
data while another program
was being run, resulting in in-
put being lost. If we increased
the interrupt rate fast enough,
the output would appear
smooth and continuous. Also it
would be impossible for a per-
son to type so fast that some
data might be lost. So, it would
seem that the faster we gener-
ate interrupts, the better.

The problem, however, is that
the service routine takes a fixed
amount of time to perform its
duties. As we increase the rate
of interrupting, the percentage
of time the microprocessorisin
the service routine increases. It
is possible to generate inter-
rupts so fast that 99 percent of
the time is spent in the service
routine, meaning that only one

percent of the processing time
actually performs useful work.
Therefore, we should try to
choose an optimal interrupt
rate. | find that 100 interrupts
per second works well. You
should experiment to deter-
mine what works best for you.
You could also determine the
optimal rate mathematically;
this would require that you ex-
amine matters in more detail.

Programming Considerations

Suppose you are time-shar-
ing two or more programs at the
same time. If these programs
are in different segments of
memory, there are no problems.
Often, however, it is desirable
that programs be able to share
the same subroutines; this is
necessary for large programs.

For example, BASIC might
take up approximately 8K
bytes. If each of four users had
his own copy of BASIC, we
would need at least 32K! If all
four users could use one copy
of BASIC at the same time we
would need only 8K, resulting in
a tremendous saving in mem-
ory (of course, each user still

needs his own area to store his
program).

But wait a minute! You can-
not take any subroutine and ex-
pect it to work on a time-shared
basis. As a matter of fact, most
subroutines would not work at
all. A subroutine that is reen-
trant is needed. A reentrant
subroutine is defined as one
that may be employed by many
users at the same time (i.e., on
a time-shared BASIC). Let's go
over some examples of reen-
trant and non-reentrant
subroutines.

Let's say we wanted to write
asubroutine that would add the
contents of the A register to
that of the B register and store
the result in the B register. It is
also desired that the A register
not be modified when we return
from this subroutine. The sub-
routine in Program C will ac-
complish this for a single user
and will prove to be non-
reentrant.

Suppose two users call this
routine at about the same time,
and the values of the A register
for both users are $01 and $02,
respectively, upon entry into
the subroutine. User 1 enters
the subroutine and executes
the first three instructions
before an interrupt occurs.
Location TEMP will then con-
tain a value of $01.

Let us now assume that after
the interrupt, program 2 enters
the subroutine and is inter-
rupted after three instructions
have been executed. Location
TEMP now has a value of $02.
After the interrupt, user 1 will
resume execution and execute
statement 4, a load instruction.
The A register will now contain
a value of $02. We will then

return from the subroutine.

You will immediately notice
that from user 1's point of view,
the value of the A register has
been changed from $01 to $02
upon leaving the subroutine.
This was not intended. So, we
have here an example of a
subroutine that works for one
user, but falls apart for two.

Now, let us write the same
subroutine in a different way,
as shown in Program D. This
subroutine turns out to be reen-
trant. We'll assume the same
sequence of events as in the
previous example. User 1 will
save $01 by pushing it onto its
own stack. When user 2 enters
the subroutine, it saves $02 on
its own stack. The crucial point
here is that each program has
its own stack. Consequently,
$01 and $02 are stored in dif-
ferent locations. When each
program executes the PUL A in-
struction, it does so with
respect to its own stack. This
means that the proper values
are restored. Two or more users
can therefore use this sub-
routine at the same time!

Another example of reen-
trant programming can be
found in the Motorola M6800
Programming Manual. For ex-
ample, on pages 10-12 a reen-
trant 16-bit multiplication sub-
routine is depicted. The key
technique here is that every-
thing is first pushed onto the
stack. The TSX (Transfer Stack
Pointer to Index) is then ex-
ecuted. All instructions that
follow are executed in the in-
dexed mode. This is equivalent
to the work area being in the
stack. Nowhere in the program
is there a label designating a
storage location.

STMT ADDR CODE STATEMENT
1 0000 B7 0009 ADD STA A TEMP
2 0003 1B ABA
3 0004 16 TAB
4 0005 B6 0009 LDA A TEMP
5 0008 39 RTS
6 0009 TEMP RMB 1
SYMBOL VALUE DEFN REFERENCES
ADD 0000 1
TEMP 0009 6 1 4

Program C. A non-reentrant subroutine.

SAVE A-REGISTER

RESTORE A-REGISTER
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STMT ADDR CODE STATEMENT
1 0000 36 ADD PSH A
2 0001 1B ABA
3 0002 16 TAB
4 0003 32 PUL A
5 0004 39 RTS
SYMBOL VALUE DEFN REFERENCES
ADD 0000 1

Program D. A reentrant subroutine.

SAVE A-REGISTER

RESTORE A-REGISTER

In general, writing reentrant
subroutines may be easy or dif-
ficult, depending on the type of
instruction set available. For
example, if the M6800 micro-
processor had a PSH X instruc-
tion, the task of reentrant pro-
gramming would be greatly
simplified. Other processors
have defects of their own.
Perhaps in the future someone
will design a stack-oriented
microprocessor. Reentrant pro-
gramming may then become a
trivial task. Incidentally, stack
processors have other advan-
tages than the one given.

You must be careful, though,
that the stack pointer does not
change too much from its initial
value. At the start of execution,
the stack pointers of all pro-
grams initially differ by 16. This
will change slightly throughout
the course of execution. For ex-
ample, if we were in program 1,
an interrupt might occur after
we had jumped to a subroutine.
This would cause the stack
pointer to differ by 2 from its ini-
tial value. If we nested sub-
routines too deeply, say 8 or 9,
we could change the stack
pointer so much that we'd wipe

out  the stack of another pro-
gram! This problem can be
solved, however, by initially
separating the stack pointers
by more than 16.

Since the time-sharing
routine uses the stack pointer
for its own bookkeeping, you
must be careful what you do
with the stack pointer. A com-
mon technique is to use the
stack pointer to point to a list of
numbers. This will not work if
the stack pointer is pointing to,
say, the middle of a list of
numbers. It won't work be-
cause on interrupt, the regis-

ters that are stored in the stack
will destroy some numbers in
the list. Jumping to a subrou-
tine or doing PSHES and
PULLS modify the stack pointer
but are not harmful because
the stack pointer is changed in
a way that won't change valid
data in the stack.

Remarks

In this article, | have tried to
point out some of the essential
points that must be understood
in order to implement time-
sharing. | hope I've taken some
of the mystery out of it.l

Here's how the Computer
Workshop works for you.

Our clients get the whole thing—
total systems engineering. We can
help you with evaluation and devel-
opment of requirements for data
processing and associated hard-
ware, or give you management
assistance in developing systems.
We'll develop and design computer
systems, and we'll design, organize
and manage special training pro-
grams for your staff.

, .
Here's where to find us: offices: BALTIMORE 4005 Seven Mile Lane, Baltimore, Md. 21208 (301) 486-5350/PITTSBURGH Robar
Building, 4170 Wm. Penn Highway, Murraysville, Pa. 15660 (412) 327-0455/WASHINGTON, D.C. AREA 1776 Plaza, 1776 E. Jefferson Street,
Rockville, Md. 20852 (301) 468-0455/NORTHERN VIRGINIA 5240 Port Royal Road, Suite 203, Springfield, Va. 22151 (703) 321-9047/
KANSAS CITY 6 East Street, Parkville, Mo. 64152 (816) 741-5055

So even if your needs are minimal
right now, we can be a big help.
Then as your needs grow, you'll
know where to come.

The Computer Workshop

Here are some of the firms we represent:

Alpha Microsystems
Compucolor Corp.
The Digital Group

International Data Systems, Inc.

Lear Seigler
North Star Computers

Newtech Computer Systems

Sanyo Electronic, Inc.

Southwest Technical Products Corp.

Vector Graphics




Cassette Recorder
Disaster:

Ground Loops

the problem, and a solution

——l—

Photo 1. Cable adapter made from standard parts.

Photo 2. The ungrounding adapter is inserted between the com-
puter and the recorder in the EAR or AUX lines.
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Dave Waterman
834 Oak Lee Ln.
Alpine CA 92001

Dave Lien
8662 Dent Dr.
San Diego CA 92119

The ordinary household cas-
sette recorder was not
designed with anything as ex-
otic as digital data recording in
mind. Computer experimenters
pressed the recorder into this
role. All things considered, the
device works well. However,
two problems immediately
arise—low-level ground loops,
which can badly degrade the
system’s reliability, and the
lack of a convenient means of
overriding the computer’s con-
trol of the drive motor. We'll ad-
dress the problems separately.

Why the Ho Hum
The standard cassette

recorder was not designed to
input audio (data or otherwise)
via its AUX or MIC jack, and an
instant later feed audio out
through the EAR jack—with all
jacks tied to a common exter-
nal ground. Many recorders do
not even have a common inter-
nal ground for these jacks and
the REM motor control jack.
Those that do usually have a
relatively high-resistance
ground. When this shaky
ground system is tied to the
computer's common ground by
way of three separate shielded
cables (DATA-in, DATA-out and
REMOTE motor control), the
ground loops created can com-
pletely destroy the reliability of
the recording system.

A Way Around this Hummer

The standard way out of this
ground-loop problem is to
unplug either the DATA-in or
DATA-out plug from the record-
er, whichever is not in use. It
usually works but is inconve-
nient, particularly for the half-
way serious computer user who
values his time. Fortunately,
there are a couple of simple
and inexpensive solutions (un-
til more suitable recorders hit
the market at the right price).

Photo 1 shows a simple
cable adapter made from stan-
dard parts. It consists of a mini-
plug, minijack and a short (the
shorter the better) piece of un-
shielded wire. This wire is
soldered only to the ‘“hot”
(center) connectors of both
plug and jack.

This ungrounding adapter is
inserted between the computer
and the recorder in the EAR line
or the AUX line, as shown in
Photo 2. Given the choice, it is
better to use an unbroken
shield to the AUX jack to assure
a good-quality recording. A
properly recorded tape can
always be reloaded, but a bad
tape cannot. Keep power sup-
plies and other possible
sources of interference away
from this unshielded adapter. It
works well.

The second ground-looping
solution is a variation on the
same theme, but it also solves
the annoying problem of lack of
convenient motor control. Two
jacks, one miniature (to match
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the EAR plug) and one submini-
ature (to match the REM motor
plug), are mounted in a small
plastic case. The one shown in
Photo 3 was used to hold a
burglar-alarm panic switch. A
shielded cable is run from the
EAR jack in the box to the EAR
plug for the recorder. Note in
Fig. 1 that the shielded part of
the cable is not attached to
break the ground loop. Another
shielded cable is run from the
REM jack to the REM plug for
the recorder, but its ground in-
tegrity is maintained.

Similar switch boxes are
equipped with an SPST normal-
ly closed switch. If this is the
case with the one you select,
replace the switch with a

PLUG TO REM

similar SPST switch with nor-
mally open contacts, as shown
in Fig. 1. Unshielded jumper
wires are then connected from
the switch to the subminiature
REM Jack-in-the-box (sorry
about that!). Paralleling the
REM line with the push-button
switch allows us to turn on the
motor.

We can always turn the re-
corder off with its normal STOP
button. This arrangement
allows us to turn the motor on
for purposes of rewinding tape,
advancing a cassette past the
leader or going fast forward to
find a certain spot on the tape.

Photo 4 shows this handy
auxiliary control box installed
with a Radio Shack TRS-80

Photo 3. Small case with mounted jacks.

computer system. It should
work as well with any other.

Success
Both of these solutions to

nuisance problems work well,
are inexpensive and require no
special tools or skill. Give them
a try, and see how much more
you enjoy your computer.l

Photo 4. The control box installed with a TRS-80.
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A Different Search Technique

don’t just try it—benchmark it

Good things can come in
small packages. This pro-
gramming trick is so simple it
can easily retrofit to existing
programs; yet, it can substan-
tially reduce the time needed to
search a table.

The traditional method of
searching a table is shown in
Fig. 1. First, a loop index is ini-
tialized. Then a loop is execut-
ed, comparing the table ele-
ment with the search argument
and incrementing the loop in-
dex until either a match is
found or the table is exhausted.
When the loop is exited, the
loop index points either to the
location of the matching table
element or, if no match was
found, to the last table element
plus one.

The new method dimensions
one extra place at the end of
the table for a ““‘dummy" value.
To search the table, first move
the search value into this dum-
my location at the end of the

table; then initialize the loop in-
dex and begin looping through

1
|
L]

INITIALIZE
LOOP INDEX

INDEX «
INDEX « |

<

YES

NO @ vES

PROCESS
NO MATCH
FOUND

PROCE
MATCH

SS
FOUND

1
|

—

Fig. 1. Traditional table-search-
ing method.

the table. This time, however,
only search for a match and in-
crement the loop index within
the loop. You don’t need to test
for the end of the table. .. if
you haven’'t found a match by
then, you will on the last table
entry because you've already
moved the search argument in-
to this last entry. Thus, you
save one comparison for each
table entry searched (see Fig. 2).

Depending on the language
and the way the computer im-
plements subscripts, this trick
can save as much as half the
the time needed for the search.
That's pretty good for such a
small change!

| learned this programming
trick from the advertising
brochure of Software Consult-
ing Services of Allentown PA.
Further details may be found in
The Art of Computer Program-
ming, Vol. 3, “Sorting and
Searching,” by Donald E.
Knuth.®

1

MOVE SEARCH
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Fig. 2. A different search tech-
nique.

IDS INTERNATIONAL DATA SYSTEMS, INC.

400 North Washington Street, Suite 200, Falls Church, Virginia 22046 U.S.A.

Charge accepted

LOW POWER SHOTTKEY 7418174 125 BAUD RATE GENERATOR
7418175 125

74LS00 22 74LS192 245 MC14411 990

74LS02 24 7415193 245

741504 24

741508 28 TTL 600MHz PRESCALER

74LS1 35

74L813 69 7400 15 11C90 19.00

741830 26 7406 29

741532 34 74121 35

74LS74 49 74150 85 PRIME INTEL

741885 199

741590 89 SHOTTKEY 8085 CPU 29.00

741592 89 ——— 8251 USART 1050

7418125 63 74500 40 8212 PIO 400

7415126 83 74530 40 8155 2900

7418151 95 745132 110 8253 PIT 2400

74LS155 125 745196 380 8255 PPI 2260 110

Telephone (703) 536-7373

BIG SAVINGS ON PRIME COMPONENTS DUE TO MANUFACTURERS LARGE QUANTITY DISCOUNTS

Terms Payment with order shipped
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AP DIP Jumpers for Faster & Easier
connections.

T8
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AP DIP Jumpers are the low cost high A
quality solution to bussing between PC ,/
boards, mother boards, backplanes and o 4 o
more. Available in 14, 16, 24 and 40 pin ’ / g
single-ended or double-ended assemblies,
in standard lengths of 6, 12, 18, 24 and 36
inches. Each assembly has molded-on strain relief
and line-by-line probeability. Contact material is non-
corrosive alloy 770. Dielectric is 94 V-O rated, and
cable is stranded rainbow.

Order from your AP distributor today.

Our distributor list is growing daily. For =
the name of the distributor nearest you San ==
call Toll-Free 800-321-9668. el o3 :
Send for our complete AP catalog The \% ’
Faster & Easier Book. e
¥ .
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Faster and Easier is what we're all aboqt. / 3
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A

AP PRODUCTS II\ICOhPORATED ...,..,.“ B

Box 110 72 Corwin Drive, Painesville OH 44077 ———
(216) 354-2101 TWX: 810-425-2250
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The New Micro Executive Il
It handies big jobs at aprice
that makes sense to small
DUSINGSSES, :iyiciryecccomina forspecia uee suhosn

Finally there's a computer What's more, Micro ance offices.
system that can run your of- Executive Il includes the It also has a word process-
fice without eating up your best programs system to be ing system that provides you

profits. For less than $15,000  found on any micro computer.  with a full range of editing and
(or a just-as- Besides a complete editorial services, including
reasonable leas- business legal documents and

ing arrange- [T§ ~ —pg contracts, catalogues, letters
ment), you —— — to your customer.

can put Micro Executive Il to Doesn't it make sense?

work handling Accounts “‘e

Payable and Receivable,
Po;’roll, Inventory and t Gwrgrpé;‘eor
‘ p

Financial Reporting. (And it system —with §
> Offering Microcomputer Business Systems

e

can be operated by people programs

Offices: BALTIMORE 4005 Seven Mile Lane, Baltimore, Md. 21208 (301) 486-5350/KANSAS CITY 6 East Street, Parkville, Mo. 64152 (816) 741-5055
PITTSBURGH Robar Building. 4170 Wm. Penn Highway, Murraysville, Pa. 15660 (412) 327-0455/WASHINGTON, D.C. AREA 1776 Plazo, 1776 E
Jefferson Street, Rockville, Md. 20852 (301) 468-0455/NORTHERN VIRGINIA 5240 Port Royal Road, Suite 203, Springfield, Va 22151 (703) 321-9047




Rilobaud CClassified

Kilobaud classified advertisements are intended for use by those
individuals desiring to buy, sell, or trade used computer equipment
or software. No commercial ads are accepted.

Two sizes of ads are available. The $5 box allows five lines of about
22 characters each, including spaces and punctuation. The $10 box
provides ten lines of type — again, each line is about 22 characters.
Minimize capital letters, as they use twice the space of small
characters. Payment is required in advance with ad copy. We cannot
bill, or accept credit. Oversize ads are not accepted. Each subscriber
is limited to two (2) identical ads in any given issue.

Advertising text and payment must reach us 60 days in advance of
publication. For example, advertising copy for the March issue
(mailed in February) must be in our hands on January 1. The
publisher reserves the right to refuse a questionable or not
applicable advertisement. Mail advertisements to: KILOBAUD
CLASSIFIED, Kilobaud, Peterborough, NH 03458. Do not include

any other material with your ad, as it may be delayed.

Stock Market, Commodity Time Series
analysis programs. Exchange with others
who have worked in this area on computers.
Bob Lemeer, PO Box 29, Brooklyn NY
11230.

PET Owners: Perfect your system before
trying Las Vegas. Blackjack, baccarat, rou-
lette, craps. Full LV casino rules & options
give maximum reality. Full screen graphics.
All on 1 cassette. $25. CMS, 431 Monte
Vista, Dallas TX 75223.

Augat w/w boards, 24-16 pin cap. or any
comb. of other sizes. 36 dual w/w edge conn.
$8,no 1Cs, $9 w/ICs $10 w/ICs & edge conn.
ppd. in U.S. R. Savilonis, 334 Columbia St.
Cambridge MA 02141, (617) 492-2095 5-7
PM EST.

HP-97 prog/printing calc. Top-of-line.
Orig. $750, asking $475. P. Davis (201)
885-1220 (days).

Sophisticated 2-player football simulation
on cassette for Radio Shack TRS-80 Level I
BASIC. Uses graphics to draw field, move
ball, etc. $12. Dr. S. Harter, Box 17222,
Tampa FL 33682.

TRS-80 Sort: in BASIC I, 4K min. Sorts recs
in memory on 1 or 2 numeric fields in asc. or
desc. seq. Input from tape, k.b. or both.
Output to tape or video. Can be subroutine.
$10 on tape w/doc. To: Software, Box 6153,
Syracuse NY 13217.

PET Software: Game and demo programs
written in BASIC for 4K PET. Includes
blackjack, children’s math, biorhythm and
15 others. On cassette, ready to load and
run, plus written descrip. $15.95. R.
Schmidt, 14 Tinker Rd., Nashua NH 03060.

PET users need info? Getting started with
your PET workbook, $4. Workbook has
helpful info, sample programs, exercises and
fundamental features of PET BASIC. Send
SASE for details. D. Smith, Box 921, Los
Alamos NM 87544,

Heathkit H9 video terminal assembled,
$400. Kilobaud issues 1 to 15, $25. Byte
issues 3 (Nov 75) to 16 (Dec 76) in binder,
$35. Byte Jan 77 to date, $15. First money
order. T. Halldorson, 44 Ctr, Grove Rd.,
Apt D-13, Randolph NJ 07801.

Use Kilobaud Classified

Contest/?!

Another month has gone
by, and the votes have been
counted. The article winner
for the wintry month of Febru-
ary is Dr. Mark Boyd, author of
“Interfacing Tips" on page 72.

Choice-of-a-book-from-the-
Book Nook winner is Larry
Nelson of Marion IN.

To both Mark and Larry, we
offer congratulations and
best wishes.

And to all of our readers
who are responding enthusi-
astically with their votes, we
also offer congratulations,
best wishes and good
reading.

Keep voting!
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(from page 15)

passage. Kinged pieces are iden-
tified on the display and messages
appear at the right of the board
relating to each move.

Included with Video Checkers
is a 9-page instruction book. The
game’s author has invited pur-
chasers of the cassette to add en-
hancements to the program.
Therefore, an entire program list-
ing is included.

RS-232 ADApter for KIM

Connecting an RS-232 ter-
minal to KIM is easy with ADA.
This ADApter converts KIM’s
20-mA current-loop port to an
RS-232 port. ADA does not af-
fect the baud rate and uses stan-
dard power supplies. The unit

CmC’s ADA.

comes complete with instruc-
tions, is assembled and tested and
measures 3 x 3%2 x | inches. KIM
isisolated from the RS-232 device
by optoisolators.

ADA sells for $24.50 with
drilled, plated-through solder
pads for all connections, or for
$29.50 with barrier strips and
screw terminals.

CONNECTICUT microCOM-
PUTER, 150 Pocono Road,
Brookfield, CT 06804.

This Is the Electric Pencil

The Electric Pencil is a charac-
ter-oriented word-processing sys-
tem. This means that text is en-
tered as a continuous string of
characters and manipulated as
such, allowing the user freedom
and ease in the movement and
handling of text. Since lines are
not delineated, any number of
characters, words, lines or para-
graphs may be inserted or deleted
anywhere in the text. The typing
of carriage returns as well as word
hyphenation is not required since
each line of text is formatted
automatically. Whenever text is
inserted or deleted, existing text is
pushed down or pulled up in a
wraparound fashion. Everything
appears on the video display
screen as it occurs, which
eliminates any guesswork.

When text is printed, The Elec-
tric Pencil automatically inserts
carriage returns where they are

needed. Numerous combinations
of line length, line spacing and
page spacing allow for any form
to be handled. Pages may be
numbered as well as titled.

Minimum system hardware
requirements: (Stock system
—other versions available by
special order) SOL-20/SOLOS
(or equivalent: system w/ VDM-1
and CUTS cassette), 8K of mem-
ory starting at location 0000,
Printer (TTY, Selectric, etc.),
Video Display Monitor, Cassette
recorder.

The Electric Pencil is available
from stock at: Interactive Com-
puters, 7646 1/2 Dashwood,
Houston TX 77036.

Microprocessor Protection

Lightning and heavy-duty elec-
trical equipment often create
power-line surges and transients.
These can cause extensive dam-
age to valuable microprocessors
and peripherals.

Electronic Specialists announc-
es a line-cord transient sup-
pressor that will absorb repeated
power surges to protect delicate
equipment.

Available in 2-prong plug/
socket ($11.50) or 3-prong plug/
socket ($14.50), these units are
also available with integral
power-line hash filtering.

Electronic Specialists, Box
122, Natick MA 01760.

Electronic Specialists’ transient suppressor.




WHY YOU
SHOULD
MAKE A
CORPORATE
CONTRIBU-
TIONTO
THE AD
COUNCIL

The Advertising Council is the biggest
advertiser in the world. Last year, with
the cooperation of all media, the Coun-
cil placed almost six hundred million
dollars of public service advertising.
Yet its total operating expense budget
was only $914,683, which makes its
advertising programs one of America’s
greatest bargains . .. for every $1 cash
outlay the Council is generating over
$600 of advertising.

U.S. business and associated groups
contributed the dollars the Ad Council
needs to create and manage this
remarkable program. Advertisers, ad-
vertising agencies, and the media
contributed the space and time.

Your company can play a role. If you
believe in supporting public service
efforts to help meet the challenges
which face our nation today, then your
company can do as many hundreds of
others—Iarge and small—have done.
You can make a tax-deductible con-
tribution to the Advertising Council.

At the very least you can, quite easily,
find out more about how the Council
works and what it does. Simply write to:
Robert P. Keim, President, The Adver-
tising Council, Inc., 825 Third Avenue,
New York, New York 10022.

4 @ § A Public Service of This Magazine
('.an(l & The Advertising Council
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Features: TH3216

Display 32 characters 64 characters
by 16 lines by 16 lines
2 pages scrolling

Characters Upper case ASCII

optional ﬁ
Baud Rates 300-9600 110-9600 i
Controls Read to/from Scroll up or g

memory down {

Price (kit) $149.95 $189.95 if a
Above prices include all IC sockets o
OPTIONS:
Power supply (mounts on board) ......... $14.95

Video/RF Modulator, VD-1 .. ........
Lower case option (TH6416 only) .. ...
Assembled, tested units,add . .........

TH6416

Upper/lower case

..... 6.95
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Frequency Counter

$79.95 g1

PRICES

CT-50, 60MHz Counter Kit ................
CT-50WT, 60 MHz counter, wired and tested
CT-600, 600 MHz prescaler option for CT-50,

FM WIRELESS MIKE KIT

) volt

FM1 $2.95

TONE DECODER KIT
A co P

" Ay

VIDEO TO RF
555 50 309K

MODULATOR et 7 340K-12

566 149 7805

567 149 7812

324 149 7815

1458 49 TBMG 1

380 149 72

5888888

NPN 2N3904 type
PNP 2N3906 type

10/$1.00
10$1.00

NPN Power Tab 40W 355100
PNP Power Tab 40W 3551.00
FET MPF.102 type 3/32.00

UJT 2N2646 type 358200
2N3055 NPN Power 75

..... $79.95
...... $159.95 P saes
add.. $29.95
SUPER-SNOGP AMFLIFIER
LINEAR REGS TRANSISTORS

s speanee
Complete Kit. BN 9

MUSIC LIGHTS KIT

741 OP-AMP
MINI DIP 10/$2 00

IC SOCKETS

~h
Complete Xit. ML $7 05

SIREN KIT
Produces Upmard a0 Sownwars il Cha
Actenatic of pohce wren J00me SO O
s on 39 voRs uses 845 ohem

Pt
spmaner
Camolets Kit SM-3 s208

ramsay elecironics =3

Box 4072K ROCHESTER NY 14610 (716) 271-6487

Satiataction guaran
wed o money refund

00 NY wed 7%

Mk order $9.00 e tax

L ed Orders under $10
mome orders 949 78¢ €00 sdd
wsicome

Fiienng and small wze %1 ess
W] Regures 68V &t 1 amo and 181 X0V
Complete Kit. PS-ILT se0t

e
cr

115




NOW HEAR THIS ! !!
HEX DISPLAYS ARE HERE!

® 4 bits in dispays 0 through F

@ Built in latch and leading zero blanking

® Use 6 modules to display hex address and data

® Connect 2 modules to an output port to display
registers, data, etc

® End confusing strings of discrete LEDs

7 seg. 1/3 in. display - - - $6.80
7seg. Yin. display - - - $7.50

NORTH STAR SOFTWARE

® Variety package =1 -- inventory, hex and dec.
translators, memory fill, electronic Design, memory
test, games, and more complete package on one
double-sided diskette - - $20

® Additional double-sided diskettes - - $5

| — ]

Add S| shipping and handling for orders under $20

MC or VISA welcome 24 hours

MIDWEST DIGITAL
> 863 Wood Ave. Wichita, KS 67212
316:722-1711  M42

INTRODUCING

THE OE 1000
VIDEO TERMINAL

The OE 1000 is a low cost terminal for use with
any computer having serial ASCII capability.
Just add a modified TV or video monitor. The
following features can be found on the OE 1000:

® 16 lines x 64 characters

e 128 characters, including upper and lower
case

e Has full x-y cursor control

e Keyboard operates in either upper/lower case
or TTY mode

® Packaged in high impact plastic case

® RS 232 or 20 ma current loop

Price for the OE 1000 is

$275.00 kit form . $350.00 assembled

Call or write today. MC or BAC accepted
OTTO ELECTRONICS

P.O. Box 3066 Princeton, N.J. 08540

(609) 448-9165
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CALENDAR

Santa Barbara CA
The Southern California Swapfest is being held in Santa Bar-
bara on July 1. John Craig says, ‘“We're going to have an old-fash-
ioned, down-to-earth, good-time swap meet for computer hobby-
ists, electronics experimenters and hams from all over California."”

Atlanta GA

The 16th Annual Convention of the Association for Educational
Data Systems will be held in Atlanta GA, May 15-19, 1978. For fur-
ther information, contact: Dr. James E. Eisele, Office of Com-
puting Activities, University of Georgia, Athens GA 30602.

Washington DC

Amateur Computing 78 microcomputer festival will be held July
22-23 at the Sheraton National Motor Hotel, Arlington VA.

The
Software
Collection

¢
\ ]
¢ ®

" BYTE SHOP
¢*

the affordable computer store

4 West Mission
Santa Barbara, CA
93101

(805) 966-2638
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VIDEO TERMINAL

U.S. Postage
CopyTIgt © 1978, Heath USer's GIoup  yque company MODEL795VIDEO DISPLAY TERMINAL
With 7x10” magnetically-
deflected CRT. With inter-
nal DC-to-DC converter,
10 KV supply, horiz. and
vert. deflection amps;
internal muffin fan. Con-
trols for intensity. vert
and horiz. gain/position
Requires 115 VAC 60 Hz
Less power cord. 15%:x
17Y2x21", Sh.Wt: 1001bs
Used. Reparable $59.50

KRS-33 TELETYPEWRITER and
KEYBOARD - 100 WPM, 600 operations per

sec. Utilizes ASCII code with parity bit; 8'/2" sprocket-
fed paper. 115 VAC 60 Hz. 8'>x18%x18'2", Sh. Wt
50 Ibs. Used, operational, but may require some
adjustment. Less cover. $250. with cover, $300.

' Write for New '78 Catalog of Government and

“PIXE-PLEXER"™

Ends those SPECIAL Video Monitor PROBLEMS!

Two Heathkit User Organizations??

You may have noticed that there are two entirely
« ,mr.m urg.mnmnm for Heathkit mm;v

$24.50
kit

affiliated with Heath Company in any way. Neither is
it approved, sanctioned, or recommended. Heath
Company bears no responsibility for the material it
publishes or the advice it gives. The official. inside
word will always come through HUG. If you want the
latest word on new ts. software updates, and

BUSS#,&.73 #
325 Penns IvaniaAv SE
Washmg'fon D.C. 20003,;““
The Seventh /ssve of BUSS

Came. Ovt Aboit The Same Time
ASTbe F/TST /SS'Ue OfREMark FAIR RADIO SALES

13K Broadwey ""_’:‘;i‘;-‘;'gs" gy g Reader Service # F#% M 1016 E. EUREKA - Box 1105 + LIMA, OHIO - 45802

Pixe-Plexer is an IC type modulator-RF oscillator for
interfacing audio, color and regular monochrome video
signals from computers, TV cameras, VTR's, games, etc.,
for display on any regular TV set via the antenna
terminals. Power requirements: 15V @50 ma max.
Operates on ch. 2-6 tunable. Includes 3.58 Mhz color
subcarrier and 4.5 Mhz audio subcarrier with varactor
modulator. R-Y and B-Y inputs. Analog or digital inputs.
Complete with IC data sheet and instructions. Numerous
circuit variations from deluxe to simple.

For all other video display needs, don’t forget our
popular “Pixe-Verter” Mod. RF kit. Model PXV-2A.
$8.50.

Available from your local dealer or factory-direct. Phone
or write for additional assistance. Dial 402-987-3771.

other juicy news. keej

Commercial Electronic Surplus
All prices F.0.B. Lima, Ohio
Items over 50 Ibs. shipped motor freight collect
Address: Dept. K e Phone: 419/227-6573 E1

Datapoint CRT Terminals mM17
PRINTED CIRCUIT
BOARDS tes
(BARE BOARDS ONLY)
29.95 EA. ooks
— YOUR CHOICE OF
mr = $-100 BUS
-1 8K WW EXT 4KROM argalns
OR
Fully-Assembled — Guaranteed 6800 BUS
8K WW EXT .
#3360 $649 - 50 We also stock components IMSAI 8080
© Add $15 packing refurbished for all above boards. el T e a :
e Shipped FOB Washington, D.C. Terms check,. MO b :

or charge Guaranteed, if not co !:Ietely \
© 90-day guarantee  Scrolling version $695.00 satisfied return for refund

Mode! 3360 speeds from 300-4800 Baud. numeric We back everything we sell. "
keypad, cursc IS 4it k-Transmit. search %
modes ASCIl Ke )ohons
Green phospho

SEND SASE FOR OUR CATALOG TO:
BARNES ELECTRONICS

RS-232C senal interfa
; P.O. BOX 673

e OAK RIDGE, TN. 37830 IMSAI et al
M-33 ASR T

2 PAYMENT TERMS CASH WITH ORDERS.
g%n’;%){\”nvl Ulscou*ng 2 ,/,\\L X ; . ALL ORDERS F.O.B. OASK RI?ER['BBV'RD MARKETLINE SYSTEMS, |I'\C.

oLk N. RES, ADD 4%:%. ADD $2.00 A s

viceatlowipiices X FCOCRE:TOSTASCTE AgD TND“NC,; 3 2337 Philmont Ave.
TELECOMMUNICATIONS SERVICES CO. (WE A MASTER CHARGE AND B.A.C.) .

Box 4117, Alexandria, Va. 22303 726 Huntingdon Valley, Pa. 19006

703-683-4019 / TLX 89-623 215/947-6670 800/523-5355

2708/16

Complete retail & service computer
outlet in

LONG ISLAND

FREE CONSULTATION ON ALL
YOUR NEEDS

gpecial
MINI DIP SLIDE SWITCH

\
AN
9 Switches —$1.75 J\\(
8 Switches — 1.65 \

EPROM PROGRAMMER

for the F-8, 6800, 8080, 1802,
or KIM-1 microcomputers.

® RAM starting address,
PROM starting address,

b number of bytes to be
Write for our FREE flyer. Contains programmed can be easi-

hundreds of different items: ly specified
®Includes software for

Features: I
® 7400 TTL Senies I.C.'s, Linears, V:;"’Y:S P'°S’="_“m'"3i
lardware requires only
12 /O ports to interface

7 Switches — 1.55

In stock — IMSAI, Polymorphic, TDL,
Digital Systems, Tarbell, Soroc,
Large variety of memories,
interfaces, software, books & magazines

PRINTERS e FLOPPIES @ CRTs

Custom designed systems for
personal, educational & business use

Voltage Regulators
® Used Test Equipment to any microcomputer.
¢ Continental Spec. Sockets & ®Low insertion force

Busstnps programming socket.
Free Newsletter — Systems * Datak Corp’s Complete Line of
Demonstration — Best Service Photo Etch Supplies Astmbied g s v A
. * [.C. Sockets, Ribbon Cable $33.00, We \»"n[) 5:.“.'. ARO for M.0. or C.0.D. Afer
Cmn/)tdvr )7 Iu'/'()sgslom.s- e Capacitors, LED's, etc., etc. R18 1M B0RaTEAE
r\1/|31:1 Nor”&e\r/nﬁ‘(\;gd R.W. ELECTRONICS, INC. Optimal Technology, Inc.
anhassel cas 3203 North Western A
(516) 627-3640 Chlcoargo IlTlanZZGO‘éigue Blue- Whicod 17
Open Tues-Sat: Wed-Sat 10-6; Tues 10-9 : Earlysville, VA 22936 010
312-248-2480 y

117



Overseas agents and distributors

MICRODESK@ are waiting to sell your products

in foreign markets.
Find out how to find them. Fast.

You’ve got a great prod-
uct. With great domestic
sales. And now you want
your share of the annual
$107 billion U.S. export
market. But who's going
to handle that product
thousands of miles from
home? The U.S. Com-
merce Department can tell
you. Because through our
Agent/Distributor Ser-
vice, we’ll match your
product with up to six
firms that are ready, will-
ing and able to represent
you in the countries you
choose. To learn more,
write Secretary of Com-
merce, BIC 11C, Wash-
ington, D.C. 20230.

The perfect home
for a personal or business computer

48" x 24" x 26", Shelves 23" x 23", One Adjustable
MICRODESK $96.50 113 Ibs. F.O.B. Wichita

COMPUTER SYSTEMS DESIGN

1611 E. Central Wichita, Kansas 67214
DEALER INQUIRIES INVITED A Public Service of This Magazine & The Advertising Council

The 1978 Atlanta HamFestival
and
Georgia State ARRL Convention
June 3'4, 1978

Downtown Atlanta Marriott Hotel

GIANT covered Fleamarket/Swapshop! ® 140 Major Exhibits!

More than 50 Forums/Meetings! e Special MICROPROCESSOR Section!
FCC Exams! ® Programs for Ladies & Children!
Parking for thousands of cars! e Activities Galore!

Registration: $3 per person IN ADVANCE, $4 at the door
Ladies & Children FREE!

If you do not receive a Preregistration Packet by May 1st, write:

Atlanta HamFestival 1978
100 Woodlawn Drive
Marietta, Georgia 30067

or call Area 404/971-HAMS anytime day or night (PLEASE DO NOT CALL BEFORE MAY 1st)

Hotel Rate: $26 per day single OR double!

Write for Hotel Reservations to:
Marriott Hotel e Courtland at International Blvd. e Atlanta, GA 30303
or phone: Area 404/659-6500 and hurry, hurry, hurry!

THE BEST HAMFEST IN THE WORLD!
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VERY AFFORDABLE

INTEL 2716
TMS 2716

$94.50

YET VERSATILE
2708, 2704

EPROM PROGRAMMER

: 2704] EPROM socket on any computer via 48'" fiat cable

F,cm

3

b Unique handshake control assure error free programming - latched
data verified before programming pulse Is applied

® Your computer does data transfer and sequence Initialization over the
address lines [read only socket] or data bus [I1/0 port]

® 0On board high efficiency noiseless DC to DC converter, or 30 V minia-
ture battery for marginal power supply [good for 100 programming!]

® Programs Intel 2716, TMS 2716, 2708, 2704 [switch selectable]

able]
® Simple software instructions included for your convenience
DS 2716-K KIT [no enclosure and ZIFS] $ 94.50
DS ENCL Enclosure [7Y2"" x 42" x 2"'] $ 8.75
DS ZIFS  Zero Insertion Force Socket $ 525
DS 2716-A Assembled [ENCL & ZIFS Included] $147.00
ELEN PRODUCTS, Inc
Digital Service Delivery:
P.0. BOX 1233 Kit - 7 days ARO
~ Akron, Oh 44309 Assembled - 15 days

« Our new DS 2716 EPROM Programmer connects to 17: parallel 1/0
port [PIA] and 5V power supply or plugs directly into 2716 [2708, .

~ ® No other wires to hook to Interrupt request, walt line or external power

F. All control sequences, voltage and timing generated on programmer
board

® Program and Read mode [switch selectable], Verify [software select- :

W@WRSZ@;
(

$240
(Drive not

¢ . included)

* NOT A KIT
* Power supply included
* Rack mounted
versions from $210
¢ Fan, line cord, fuse,
EMI filter, power switch
* Desk top versions from $240
e Cutouts available for most
drives; standard and mini

Write or call for a copy of our
detailed brochure which includes

our application note BUILDING
CHEAP COMPUTERS.

INTEGRAND

(209) 733-9288
8474 Ave 296 « Visalia, CA 93277

We accept BankAmericard/Visa
and Master Charge

TELETYPE® MODEL 33 ASR
COMPUTER 170 COMPLETE WITH:

® Tape Punch ® Ready to Go
® Line/Local Wired

® (uaranteed 30 Days

® Tape Reader

v\ \ \
.
‘:‘;‘f\ S ss o oo
< - \\ Al
{ \ ..\“‘,‘"w‘\““‘““\'
AT Y
. PRBRAREERS S
2 « \ : INCLUDING PACKING
‘ s . F.0.B.- N.J. FACTORY

COMPLETE COVER READY TO INSTALL $ 3500
COPY HOLDER (182036) $ 1400
TAPE UNWINDER (12" NEW) $ 55.00
NIND UP PAPER TAPE WINDER (1) $ 5200
ELECTRIC PAPER WINDER (LPW.300 NEW) $ 50.00
DEC TYPE READER RUNCARD $ 4500
ACOUSTIC COUPLER
OMNITEK 501A (NEW) $160.00
READER POWER PACK (182134) $ 35.00
$ 55.00
$258.00

EIA RS-232 INTERFACE
\ ACOUSTIC COVERS with FAN (NEW)

I its for TELETYPE® We Have It

Il you dunil see what you need. CALL or \\fl'lf

TELETYPEWRITER COMMUNICATIONS SPECIALISTS

550 Springtield Avenue Berkeley Heights, N. J. 07922 T13
(201) 464-5310 « TWX:710986-3016  TELEX: 13.6479

SUBSIDIARY OF VAN'S W2DLT ELECTRONICS.

) &
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P.0. Box 4430M Santa Clara, CA 95054
For will call only: (408) 988-1640

2996 Scott Blvd.

Same day shipment. First line parts only. Factory
tested. Guaranteed money back. Quality IC's and
other components at factory prices

INTEGRATED CIRCUITS

Q3

ELECTRONICS

SPECIAL PRODUCTS
s .

Complete hne of breadboard tes
7 MAX-100 8 digh Freg. Cy.  $12
7 OK WIRE WRAP TOOLS in stock

s

DIGITAL THERMOMETE!
&

tpnwe >
MICROPROCESSOR
6800 24 %0

£ B080A weh duts 11

d
atic HAM b

0 Marth Star Fiappy Oist K
(h

% 'l
50 Asational Drive

Sinclair 3'2 Digit Multimeter
Batt. oper. 1mV and . 1NA resolution. Re-
sistance to 20 meg. 1% accuracy. Small,
portable, completely assem. in case. 1yr.
guarantee. Best value ever! §59.95

Not a Cheap Clock Kit $14.95
Includes everything except case. 2-PC
boards. 6-.50” LED Displays. 5314 clock
chip, transformer, all components and
full instructions. Same clock kit with'.80"
displays. $21.95

New Cosmac Super “ELF” 60 Hz Crystal Time Base

RCA CMOS expandable microcomputer M Kit $4.75 Converts digital clocks
w/HEX keypad input and video output for from AC line frequency to crystal time
graphics. Just turn on and start loading base. Outstanding accuracy. Kit includes:
your program using the resident monitor PC board, MM5369, crystal, resistors,
on ROM. Pushbutton selection of all four capacitors and trimmer

CPU modes. LED indicators of current
CPU mode and four CPU states. Single
step op. for program debug. Built in pwr.
supply. 256 Bytes of RAM, audio amp. &
spkr. Detailed assy. man. w/PC board &
all parts fully socketed. Comp. Kit
$106.95 High address display option
8.95. Low address display option 9.95;
Custom hardwood cab.. drilled front
panel 19.75 Nicad Battery Backup Kit
w/all parts 4.95 Fully wired and tested in
cabinet 151.70 1802 software xchng
club; write for info

4K EIf Expansion Board Kit
with Cassette I/F §79.95
Available on board options: 1K super ROM
monitor $19.95 Parallel 1/0 port §7.95
RS232 I/F $3.50 TTY 20 ma I/F $1.95
S-100 Memory I/F §5.30

Tiny Basic for ANY 1802 System
Kansas City Standard Cassette $10.00
On ROM Monitor $38.00

Super Elf owners take 30%

3 Original Cosmac “ELF” kit
78 IC Update Master Manual ® Ail parts and instructs. $89.50 M Auto Clock Kit $15.95
1978 IC Update Master Manual $30.00 Board only 14.95 DC clock with 4-.50" displays. Uses
Complete IC data selector 2175 pg. Mas- National MA-1012 module with alarm
ter reference guide. Over 42,000 cross Video Modulator Kit $9.95 [ option. Includes light dimmer, crystal
references. Free update service through Convert your TV set into a high quality [l timebase PC boards. Fully regulated,
1978 Domestic postage $3.50. Foreign monitor without atfecting normal usage comp. instructs. Add $3.95 for beautiful
$6.00. Final 1977 Master closeout $15.00 Complete kit with full instructions. dark gray case. Best value anywhere.

TERMS: $5.00 min. order U.S. Funds. Calif residents add 6% tax. FREE: Send for your copy of our NEW 1978
BankAmericard and Master Charge accepted. QUEST CATALOG. Include 24¢ stamp.
Shipping charges will be added on charge cards.

Clock Calendar Kit  $23.95
CT7015 direct drive chip displays date
and time on .6” LEDS with AM-PM indi-
cator. Alarm/doze feature includes buz-
zer. Complete with all parts, power supply
and instructions, less case.

Digital Temperature Meter Kit
Indoor and outdoor. Automatically
switches back and forth. Beautiful. 50”
LED readouts. Nothing like it available
Needs no additional parts for complete,
full operation. Will measure —100° to
+200°F, air or liquid. Very accurate
Complete instructions $39.95

NiCad Batt. Fixer/Charger Kit
Opens shorted cells that won't hold a
charge and then charges them up, all in
one kit w/tull parts & instruc §7.25

RCA CosmacVIP Kit 275.00

Video computer with games and graphics

2.5 MHz Frequency Counter
Kit Complete kit less case  $37.50
30 MHz Frequency Counter

Kit Complete kit less case ~ $47.75
Prescaler Kit to 350 MHz $19.95

Stopwatch Kit $26.95
Full six digit battery operated. 2-5 volts.
3.2768 MHz crystal accuracy. Times to
59 min., 59 sec., 99 1/100 sec. Times std.,
split and Taylor. 7205 chip, all compo-
nents minus case. Full instruc
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SOLID CAREER OPENING
WITH HEATH

You know us for our quality Heathkits — and
for our reputation for ““doing things right.”” Our
progress story goes far back, and prospects are
very favorable for the years ahead.

SOFTWARE
DOCUMENTATION WRITER

An effective, proven technical writer needed to
write Heathkit computer systems operations
manuals and applications procedures. A B. Sc.
CS or equivalent is required. Candidates must
be familiar with LSI 11&PDP-11, software
and applications programming, higher level
languages, and operating systems, principles and
techniques.

Salaries are competitive, with excellent benefits
additional. Our ideal location is a pleasant,
smail community on Lake Michigan, 90
minutes from Chicago.

Please send resume in confidence, or phone
collect to Ken Smith, (616) 982-3673.

HEATH COMPANY s
49022

Schiumberger Benton Harbor, Michigan
An Equal Opportumity Employer MIF

I I R I

COMPUTER CLUBS!

Do you need to start a
club library?

Start with the BEST!

Have the secretary of your club
send us your current club roster,
complete with names, addresses
and zip codes and we’ll send you
one of your choice of the follow-
ing books, . . . FREE!

Hobby Computers Are Here

The New Hobby Computers

IC Test Equipment, the new Vol. IV of
the 73 Test Equipment Library

(limit one book per club)

Kilobaud Clubs
Peterborough, NH 03458

I ]
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Tel. (603) 889-1646

539 Amherst St.

Nashua, N.H. 03060

APPLICATIONS
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The All New!

Personal & Small
Business Computer

Plan EXpO Plan
To To
Exhibit ‘-" Attend

‘South’

May 19-21,1978,Exposition Park
Orlando, Florida

For Details Call Or Write:

Felsburg Associates,Inc.(301)262-0305
P.O.Box 735.Bowie.Md..20715

n

Epl,.,

LOOKING FOR THE BEST COMPUTER ON THE MARKET?
WHETHER YOU ARE JUST STARTING OR WANT TO UPGRADE YOUR PRESENT SYSTEM,
WHY NOT HAVE

THE BEST OF
BOTH WORLDS

S-100
—AND — COMPATIBILITY

6800 COMPUTING POWER
(With the new 6802!)

YOU CAN
HAVE BOTH
WITH THE
MD690 CENTRAL
PROCESSOR
FROM MDS

MD690 CENTRAL PROCESSOR BOARD
Single boarad includes 6802 processor, 1K monitor PROM (Standar
»f RAM, an-car 100 baud intertac

1 6800 compatible), 1152 bytes
Complete instructions

KIT $S198 ASSEMBLED $269

$SOr board, power supply, video graphics board,

KIT $579 ASSEMBLED $798
***UNBEATABLE PRICES***UNEXCELLED PERFORMANCE***

SURE sive MDS documentation and s Ire

as been made to make this micro easy to understand, easy to use, ¢

Either board

[ALL MDS SOFTWARE NOW AVAILABLE BY TELEPHONE DATA LINK!l
TO ORDER Dept. C, Box 45058

SEND CHECK OR lAKE ELECTRONICS L14 Los Angeles, CA 90045
MONEY ORDER TO: Cal.Res. Add 6% Sales Tax

White Plains Mall, Upper Level
200 Hamilton Ave.

White Plains NY 10601
Phone: (914) WH9-DATA
Near Bronx River Parkway &
Cross Westchester Expressway.

Plenty of parking.

“The S100 Bus stops at

White Plains’’ with one of
the largest collections of boards
compatible with the Altair Bus
(also IMSAI) in the greater NY
area,

You've read about the

Sol-20, now come up and
see it. We carry Processor Tech,
Polymorphic, IMSAI, North Star,
TDL, Blast Master and Pickles
and Trout.

GOOD PRICE AND SERVICE
10-6 Mon.-Sat.
Thurs. till 9

THE COMPUTER CORNER

C-28

SURPLUS ELECTRONICS

i

IBM SELECTRIC®
BASED I/0 TERMINAL
(USED) $695.00

e Tape Drives e Cable

e Cassette Drives e Wire

e Power Supplies 12V15A, 12V25A,
5V35A Others, e Displays

e Cabinets e XFMRS e Heat
Sinks e Printers e Components
Many other items

Write for free catalog

WORLDWIDE ELECT. INC.

10 FLAGSTONE DRIVE

HUDSON, N.H. 03051

Phone orders accepted using VISA

or MC. Toll Free 1-800-258-1036

In N.H. 603-885-3705 W16

The Computer Mart

Toronto, Canada

YOUR NUMBER ONE
SOURCE FOR MICROS
AND PERIPHERALS.

PROFESSIONAL SERVICE
AND GUIDANCE.

CATALOG $2.00

1543 Bayview Avenue,
Toronto, Ontario M4G3B5
(416) 484-9708
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*ATF is a tm of Soft Carn

WORLD'S

RECORD

ATE* assembler/text editor
by Soft Corp is the most power-
ful text-oriented software ever
created for 8080-based per-
sonal computers.

ATE* is an interactive text
editor, a fully symbolic assem-
bler, a system monitor, a fully
programmable text-oriented

language, and a cassette
operating system—all in one
4K package.

In short, ATE* contains

everything you need in soft-
ware to create computer files
for your personal or business
records of names, telephone
numbers, dates, addresses and
the other textual facts of life.

Then, using ATE’s* powerful
programming language, you
can build your own programs
to put your files to work in
exciting, highly personalized
applications.

ATE* contains so many
features to make text-oriented
operations simple, logical and
efficient that you’ll have to see
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it to believe it. Editing by
character, string or line. Inter-
active and programmable
editing. Printing, editing and
assembling object code in your
choice of octal, hex or decimal.
And so much more we can’t
even begin to list ATE’s* full
array of features.

Ask to see ATE* demon-
strated at your nearest computer
store. Or ask your local com-
puter store to order it for you.

ATE* on Kansas City Standard
300 baud cassette with Users’
Manual, $25.1

If unavailable locally, order
direct from Thinker Toys™,
1201 10th St., Berkeley, CA
94710. Call (415) 527-7548 (10- 4
PST). Mail and phone orders
add $3; Cal. res. add tax.

A product of Soft Corp for

Thinker Toys"

1201 10th Street Berkeley, CA 94710

- HOLDER
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LOGOS 1
8K STATIC MEMORY

SPECIFICATIONS:

System Compatibility: S-100 buss compatible.
Altair/Imsai compatible.

Memory Protect: Hardware memory protect circuit features protection of board
as one 8K byte block, two 4K blocks, four 2K blocks, eight 1K
blocks sixteen 512 byte blocks, or thirty-two 256 byte blocks,
or disable entirely all options are dipswitch selectable.

Addressing: Addressing on any 1K boundary.

Wait States: No Wait States

Buffering: Truly buffered. Address lines and Data-in and Data-out fully
Buffered. Key feature as most 8K memory boards are not fully
buffered.

Speed: Logos| — 450 ns access. Allows board to run at full

speed with no wait states.

Logos 1Z — 250 ns access. Allows board to run at full
4MHz Z-80 speed.

Support Chips: Low power Schottky (where applicable)

PC Board Hi-grade gloss epoxy with plated thru holes, gold-plated edge
connector contacts, solder-mask, with silk screen.

Power: +8v, 1.5 Amps typical

Battery Back-up: Circuitry on board

ORDER INFORMATION
Logos | 8K Kit $125.95 Buy (4) Units reduce to $117.00 Imsai Compatible Wirewrap Connector $4.75
Logos | 8K Assembled & Tested $179.95 Imsai Compatible Solder-tail Connector $4.75
Logos | 8K-Z (250ns.) Kit $149.95 Altair Compatible Wirewrap Connectors $5.95
Logos | 8K-Z Assembled & Tested $199.95 Altair Compatible Solder-tail Connectors $5.95

ADVANCED COMPUTER PRODUCTS INC.
Irvine, CA 92713 » P. O. Box 17329 « (714) 558-8813 ¢ TELEX/TWX: 910-595-1565



ENTERPRISES
Incorporated

P.O. Box 254 King of Prussia PA 19406
(215) 279-7968

HEAVY DUTY IBM 735 I/0 SELECTRIC BASED TERMINAL
MECHANICS COMPLETELY REFURBISHED—

ALL NEW MICROPROCESSOR-BASED ELECTRONICS—

SWITCH SELECTABLE FOR EITHER ASCII OR EBCDIC OPERATION
PRICE: $895

WHAT YOU SHOULD KNOW BEFORE BUYING ANY STANDARD IBM SELECTRIC TERMINAL

® Carriage Return time is about 5 times longer than a standard terminal; therefore, you need to transmit up to 12 null or rubout
characters after the standard CR/ILF characters to allow enough time for the carriage return. This may require you to rewrite your
computer’'s software. There are other characters which have similar problems such as Index, Tab, Backspace and Shift.

® The mechanics of the IBM Selectric limit the printing speed to a maximum of 14.9 characters per second, therefore it cannot
run at 150 baud (15 characters/sec.)

® The standard baud rate for a Selectric is 134.5 and therefore cannot interface with a system having only the standard baud
rates such as 110 or 150 without modifying or completely replacing the terminal’'s electronics.

® Some of the IBM Selectric terminals use a unique character ball and are not interchangeable with the standard typewriter ball.
The balls for these are more expensive, harder to find, and do not have the font selection.

® The IBM Selectric's printer and keyboard are mechanically linked together and therefore, without sophisticated electronics, it
cannot interface with a full-duplex system.

® The Selectric produces only 10 standard control codes versus 34 on a standard ASCII terminal.

@ There are several IBM Selectric terminals around and not al/l have the heavy duty Selectric mechanism.

WHAT YOU SHOULD KNOW ABOUT THE IBM 1/0 SELECTRIC TERMINAL THAT WE ARE OFFERING —J

-

® TWO operating systems (switch selectable)
A. As a standard IBM terminal using EBCDIC Code at 134.5 Baud. So that it can be used with IBM equipment.
B. As a Full 7-bit ASCII terminal at 110 Baud. With the following features;

1. The terminal operates at 10 cps, but prints at 14.9 cps and has a 150 character buffer to compensate for the long carriage
return time. Therefore there is no requirement to rewrite your computer's software.
. It generates all 34 of the standard ASCII control codes.
. Full or Half-duplex operation.
. Generation of parity.
Two modes of operation:
a. TTY Mode: Transmits only upper-case codes (for alpha characters only) like a standard TTY even if the shift key is not

depressed.

b. Typewriter Mode: Transmits both upper and lower-case codes, dependent upon the shift key being depressed or not.
® Has both RS-232 and 20 ma. Current Loop interfaces.
® Remote/Local switch, so it can be used as a typewriter or a terminal.
@ Uses the standard IBM Selectric character ball.
® Has a 15" carriage for up to 132 characters per line.
@ Platen feed.

s LN

ALSO AVAILABLE

Custom Power Supply designed for the KIM-1, providing 5 vdc @ 1.2 amps & 12 vdc @ .1 amps. Price: $40.00, plus $1.50 shipping
& handling. Commercial duty—Full 2 year warranty.

COMING SOON
A PROM blower for 2708s and a PROM card for 2708s, 2758s, or 2716s, and Mini-2 Slot Mother Board and 8K RAM Board—all
designed for the 6502 based KIM-1.

e ALLOW 6 TO 8 WEEKS FOR DELIVERY ® PRICE INCLUDES FULL DOCUMENTATION ® 30 DAY WARRANTY—PARTS AND LABOR
Terminals only, select: [JAirfreight [JSurface TERMINALS SHIPPED FREIGHT COLLECT—FOB Phoenix AZ
Enclosed: [lcheck [IM.O. Charge [IVISA [Master Charge

Card # Interbank #

Expiration date: Signature:

# OF TERMINALS____ @ $895 $

# OF POWER SUPPLIES @ $4150 §

PA residents must add 6% sales tax $

Total amount of this order $ $

NAME:

ADDRESS:

CITY; STATE: _ZIP: e
PHONE: ( ) Visa (BankAmericard) & Master Charge Accepted. et &

124



COMPUTER PRODUCTS..........

P.O. BOX 28810K DALLAS, TEXAS 75228

y——_ Al

EXPANDABLE EPROM BOARD
16K OR 32K EPROM $49.95 W/OUT EPROM
Allows You to Use Either 2708's For 16K of Eprom or

2716's For 32K of Eprom

EXPANDORAM
THE ULTIMATE RAM BOARD

32K FOR $475 00

Low Cost
Cassette
Interface Kit

$19.95

KIT FEATURES
All Address Lines & Data Butfered
2’ Quality through P.C. Board Including
Sy sk and Silk Screen

3. Sel Unit States Fea.ures: Play and record K.C Standard 2400/1200 Wz
4. On Board Regulation Provided 00 tapes, 300 Baud, TTL 1/0 Compatible, Phase Lock Loop.

i ded W » ge-=y Both 22 Pin Connector and 8 Pin Molex Connector
5. All Socksts Provided W/Board N s Comes partially assembled. Oscillalor and phase lock
00p Dre tuned fo Stanca ctor switch sends
cassette data or Ausiliary input dafs to mictoprocessor.
LED indicates logic 1 level

WE CAN SUPPLY 450As 2708's AT $11.95
WHEN PURCHASED WITH BOARD.
BUY A S100 COMPATIBLE RAM
e g verson s e B2 S0 SOMENTILE I e oo, s e, o
BOUNDARIES AND PROTECTION & l[noav IN STEPS OF EITHER 8K BOUNDARIES AND PROTECTION &
UTILIZES DIP SWITCHES. P R LR AT YOUR SPaON By R mK  UTILIZES DIP SWITCHES. P. C.
BOARD COMES WITH SOCKETS FOR (¥ pukcHASING. MORE RAM ChlrS
32K OPERATION FROM SD COMPUTER PRODUCTS
LOOK AT THE FEATURES WE HAVE BUILT INTO THE EXPANDORAMI
* MEMORY ACCESS TIME IS 375 ns * NO WAIT STATES REQUIRED
® MEMORY CYCLE TIME IS 500 ns ® NO CYCLE STEALING NEEDED yp
* POWER REQUIREMENTS ARE: * ON BOARD REGULATION D03 dip switches for address seiect
8 VDC 400 MA DC ® CONTROL, DATA & ADDRESS INPUTS "]
18 VDC 400 MA DC UTILIZE LOW POWER SCHOTTKY
—18 VDC 30 MA DC DEVICES
* ON BOARD INVISIBLE REFRESH * DESIGNED TO WORK WITH Z-80,
8080, 8085, CPU's
ADD $50.00 TO ABOVE PRICES FOR FULLY ASSEMBLED AND TESTED BOARDS

4K LOW POWER RAM KIT
The Whole Works - $79.95

Full Buffered - on board regulated - reduced
power consumption utilizing low power 21L02-1
500ns RAMS - Sockets provided for all IC's
Quality plated through PC board

8K LOW POWER RAM
$159.95

FULLY ASSEMBLED AND TESTED NOT A KIT
patible, uses low power
}d on board reguiated

4ing soicer mask 8

BOARD COMES WITH SOCKETS FOR
64K OPERATION

*Add $3000 for

250ns RAM operation o
*Aad $10.00 for

25003 RAM operation

Z 80 CPU BOARDKIT ———
Complete Kit $139. “"WERSAFLOPPY"™ KIT

CHECK THE ADVANCED FEATURES OF OUR Z-80 THE VERSATILE FLOPPY DISK CONTROLLER
CPU BOARD: Expanded set of 158 instructions, ONLY $149.00
8080A software capability,
w0 Ry

operation from a single | FEATURES: 1BM 3740 Soft Sectored C tible. S-100 BUS .
5VDC power supply’ alwagys Compatible for 2-80 or :cao Ccn:rols :::“E:; .‘ .Dlwe's (single KlT FEATURES'

or doublk ided D th; trols the follow: e
stops on an M1 state, true 1" Shugart SA4007450 Mini Floppy o8 Orves: 1. All Address Lines & Data Buffered
sync generated on card (a 2. Quality Plated through P.C. Board Including
real plus feature!), dynamic Solder Mask and Silk Screen
refresh and NMI available, | 3¢ Pin Connector for Mini Floppy. 80 Pin Connector for Stand- 3. Selectable Unit States
ard Floppy. Operates with modified CP/M operating system 4
5
E

S. D. SALES NEW

EXPANDABLE EPROM BOARD
16K OR 32K EPROM $49.95 W/OUT EPROM

Allows You to Use Either 2708's For 16K of Eprom or
2716's For 32K of Eprom.

Shugart SAB00/850 Standard Floppy.
. PERSCI 70 and 277.

MFE 700/750.
5. CDC 9404/9406.

either 2MHZ or 4MHZ op- | ana c Basic Comptler. The new “Versafloppy” from S.D. . On Board Regulation Provided
eration, quality double sided plated through PC | Somputer Broducts provides complete control for many of . All Sockets Provided.W/Board
board; parts plus sockets provided for all IC's. | FB177181 Single” Bensity Camveaiter eni iennd, Fiull Jize /
CAN SUPPLY 450As 2708's AT $11.95

*Add $10. extra for Z-80A chip which allows | 7' Software are included in price
4MHZ operation. FRATARLCHIP ATONE $9.99 WHEN PURCHASED WITH BOARD.

INTRODUCING THE SBC-100
(The Z-80 Based, S-100 Single Board Computer)

$349.00

O.E.M. SPECIAL
ASK ABOUT SPECIAL OEM DISCOUNTS ON THE SD
SOC-100 — SINGLE BOARD COMPUTER
VERSAFLOPPY '™ — FLOPPY DISK CONTROLLER
EXPANDORAM 32K RAM
EACH KIT IF PURCHASED SEPARATELY TOTAL  $973.00
ORDER ALL 3 KITS TOGETHER FOR

$899.00

This Powerful Threesome Operates Together to Form A Comolete Computer for Your System

COMPATIBLE SET
$349 00
$149 00
$475.00

FEATURES

® No Front Panel Needed e Programmable Baud Rate
e 2.80 CPU (2 or 4 MH2) * Parallel Input Port

* 1K RAM e Parallel Output Port

* 4 ROM/PROM Sockets for 4K/8K of Memory e 4 Channel Timer/Counter
o SYNCHRONOUS/ASYNCHRONOUS Serial 1/0 with ® 4 Vectored Interrupts
RS-232 and Current Loop Interface and Software

IN DEPTH DETAIL OF S. D. SALES SPECIAL
THE Z-80 CPU

MICRO-COMPUTER $9.95

S.D. NOW HAS SOFTWARE FOR IT'S CUSTOMERS MlCROng%ESSOR

8212 -1/0 port

8214 — P.I.C. 12.
8216 — Non Invert Bus ..... 4. 95
8224 — Clock Gen. .........4.9

PIO for Z—80

CTC for Z—80

8228 Sys. Controller

8251 Prog. comm. interfact. .

Z-80
Programming Manual

RAMS

21LU2 - S0UNS

CP/M" DISK OPERATING SYSTEM $99.95

CP M is a powerful disk operating system which has become an industry standard. It i1s compatible with several
disk based FORTRAN and BASICS This package includes a CP/M diskette (mini or full size) adapted for SD.'s
SBC-100/VERSAFLOPPY EXPANDORAM board set. Complete documentation i1s included. (~ CP/M is a reg
istered trademark of Digital Research Corp.. Pacitic Grove, CA

Z—80 inciudes manual
2 —B0A incluges manual
8080A CPUBBIT

8008 CPUBBIT

PROMS

1702A - 1K - l5us
2708 - 8K - 450ns
5204 - 4K 2
825129 — 1K .
2708U 8K signetics 650ns

3.95 or 10/35.
14.95

Z-80° DISK BASED ASSEMBLER

Runs on ANY CP/M based disk system Assembles
the official 2Zilog-Mostek Mnemonics Contains ex
tensive set of pseudoops Avalable on mini or
full size diskette

VERSAFLOPPY'* CONTROL FIRMWARE . . . $24.95

Provides control for VERSAFLOPPY and boots up
CP/M. This runs on Z.80. BOBO or BO8S based
computers. Available in 2708 or 2758 prom

SD MONITOR . $49.95
Powerful monitor for SBC.100 single board com
puters. Includes all VERSAFLOPPY control firm
ware Comes in 2716 prom. Available in 4.6 weeks

VERSAFLOPPY DIAGNOSTIC PROGRAM . . . $24.95

Provides routines which are helpful in checking out
a disk based system Avaiable in 2708 or 2758
prom

8255 pml pnp interface. . .

i
2513 Char. Gon
8838 Quad Bus. Recvr, ....
74LS138N — 1/8 decoder
8T97-Hex Tri-State Buffer
1488/1489 RS232 5 &
TR 1602B Uart ............ k
TR 1853 Uart .. .... 8
FD 1771B-1

COUNTER CHIPS

MK50397 6 Digit elapsed timer 8.95
MK50250 Alarm clock 4.99
MK50380 Alarm chip 2.95
MK50395 6 digit up/dn. count. 12 95
MKS5002 4 digit counter ...8.95
MK5021-Cal. chip sq. root ..... 2.50

SUPER FLOPPY SPECIAL

S. D. SALES" VERSAFLOPPY S-100 CONTROLLER BOARD PLUS
SHUGART SA 400 FLOPPY DISK DRIVE INCLUDING CABLE FOR ONLY

$449.00

CALL IN YOUR BANKAMERICARD

(VISA) OR. MASTER CHARGE OR-
DER IN ON OUR CONTINENTAL

TOLL FREE WATTS LINE:

1—800-527—-3460

Texas Residents Call Collect:
214/271—-0022

DEALER INQUIRIES INVITED!

(All prices subject to change
without prior notice.)

NO COD’s. TEXAS RESIDENTS ADD
5% SALES TAX. ADD 5% OF ORDER
FOR POSTAGE & HANDLING . OR-
DERS UNDER $10. ADD 75¢ HAND-
LING.FOREIGN ORDERS -
FUNDS ONLY!

uU. s
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California INdusTRrIAL

Post Office Box 3097 K e Torrance, California 90503

ELecTRONIC ENTERTAINMENT CENTER PE MODEL 43

Tennis-Handball
Hockey-Smash New from Teletype, the Model
Action-packed color entertainmant for 435 capabie of printing 132 ASCIl
’ the whole family. Adjustabl characters per line. Send and recelve

data at 10 or 30 char. per second. Key

controls allow players of ail ages

j pete In tennis, hockey and hand board generates all 128 ASCII code combina

= This four game e tions. RS-232 interface, same as the popular
" . turns your television into a video pl. Model 33 Data shee! .-v,yu,m«e,w-sx Manufac
In February, when this ad- / turns your takevision ino a video play Nodai32.Da Rahestsent
vertisement was submitted O i S0G Ve ac1I0 BOUGH 808 IMMEDIATE DELIVERY $1219

to the publisher, we were
negotiating for the pur-
chase of several hundred

. HEXADECIMAL KEYBOARD REGULATED
' s34ss POWER SUPPLY

acquiring these units, they
will be available in late

Delivers 5 volts at 8 Amperes
along with three other regu

April for only $850.00. FOB
lated outputs

Los Angeles.
All terminals were removed This used supply is sold “as
is,” but we still feel that this

from service in operatin
P g is the best buy you'll ever see

condition.
in a regulated power supply
75 Ibs., Schematics included

TTLmodel with NOV“TIONbrand rﬂ'\

Acoustic Modem. $141

Used s49.50

Shipped Freight Collect

CONNECTORS [Edee . a‘”'e( Buss
—— RS-232| 7 i S$-100 MOTHER MANUAL GRAPHITE
—— | nateplog  vout| AN “““”':Q);SA}Z&T’A','&' €T IRy UNIVAC | e ‘,':f-fﬂ “iimimie | BSPLAY GENEARTOR
T3 o MOVAR) KEVBOARD
Imsun 250 row, soldertail 54983 13.00
T e 122995
72 (dual 36) W/W 156" centers. .. $2.50 3'$6 co

498 2 Certified Digital STICK s- %90 PROTOTYPE BOARD
“ﬁ, a5 chtgl:h CASSETTES |3° *4.50 e on, $1998

Wonrt drop a BIT!

5&'2 VOLt roee o »,ml
REGUL ATO RS S 2 setios 8

0

Diskerres 550 - S ; e I s
Please specify A 'Nmi’ﬂz"'- 5119 ea. .97 .88
18N 3740 series Authorized L Negative Positive
or 32 sector. Dealer of

' itee Scotch Brand 8 UV Erasable R ILmzzoKn LM340KO)

MINIDISKS Data Prodscts MEMORY 10220 |LM320TO [LM340T ()

tions

FROM ATARI v/ SPEAKERS Thumbwheel MINIATURE j

allows computer data to be systems, speech synthesizer

f MEMORY
2‘102 COLOR gngVI%IONtf $300 ‘@ rsv:itfh SWITCHES 23
R F M AT R ‘. 5 2/4M atur en position : . 2
ow - iniature B > €
hsg\&lg 51395 The Atari RF. Modulator | Perfect for TV games,alarm 513cgl: 5 = FT'?

intercom. 8 ohms 10 SO
displayed directly upon your ;"'Illifideli!y $298 11589 your chiice
ER This unit Converts he sig: §. g8 L fsle
TJY‘ lo“ﬂ Price nal from the Apple Il and TRIMMER CAPACITORS 98 55 81.73 66
Anywhere other video sources into POTENTIOMETERS SPDT Miniature Toggles

television frequencies

32’&‘2;:“;3::‘23&3‘22‘; Operates from single 5 2K 5K 10K 50K ELECTROLYTICS 7101C&K  ON-NONE-OK
on contract, directly from one volt supply. Complete ea. 10 50 7107 jbt ON-OFF(mnt.ON)
of California's leading semi » with metal case, mating 5 for 5.98 ———=—1 7108 CK ON-(moment.ON)
conductor manufacturers. 12 -" R R.F. connector and 15 v 80,000/10v. 395 349 295| Rocker JBT DPDT

Access time guaranteed ! feet of coax cable. Schematics 20 50 100 i 4500/50v.5149 135 19 | Rotary 3P-4-Pos.
faster than 450nS. Minimum i \ —_— ) 3P-6-Pos.

purchase 32 and instructions included 16¢ 14¢ 12¢

Sorry, credit cards can not be
accepted on 21L02's.

Push B (N.0) $.39ea.3/51

RELAYS PRI DIP Switch

SPDT MINIATURE [ Otdisc  .06.05 .04 f5775 S

1000/15v $55 49 45 | Fotary
axial

Power Adapter

2 6vdc,140mA $139 . 25100 _ $163152 129
% ] 7vdc, 1.4 A. 550 23023100, specify
% f $69 Svdc, 15mA. 119 *139%. 5115104 89 ] ,O,) or 8pos
] 17 |J conductor 10 vAc,300mA. 1.95 Coil 12 VoIt dc. /}'
'% % IRIBBON WIRE 12vdc,600mA 292’ 7 Amp Contacts |
i 8 SPECTRA-STRIP P.C.Board Mount . SPST y
7 % : N DUNT -
1% ¢ | Transistors | Binoing Posts 9 foot
% 39 »
i ; wnswl o 5-WAY | W& Wire Wrap C¢ Center
1

3

3 W2N22224 .20 .18 16 .15

7 i [ 2n30s5 .69 .65 .59 .55 3or $119 . IC SOCKET S

v e 19 MI3055 .79 .75.69.65 20 100 duty groundez ) wire wrap  low profile

4 Rl , %l 2N3772 159 149139129 $35 .29 power cord and mating | PIM—22 25 50 ea 25 50
>119 % || 2N3904 .15 .11.09.07 chassis connectors. 8| ——— 116 15

3 1§ 2N3906 .15 .11.09.07

RRSBS3

PANASONIC 14 37:36 35 18 17 16 sf;‘r‘vs

3 '3 Diodes 16| 3837 35 1918 17
J R PTTYY 100%, 08 06.05 24| 9993 85 3635 3¢ A= EAd l
‘7 Eris +498 1N4005 ‘soo...xo.os.w 40 169 155 133 63 60 58 o e
i l"“:las‘-;nal 07 0504 sso'L KYNG aﬂ; OK NOBBY WRAP-3¢
R Tl [ ot LT S

(213)772-0800
umcugan-euoycmommmw-mmm

rders are shipped the same day received.
PLEASE INCLUDE $1.00 SHIPPING ON ORDERS UNDER $ 15.00 Reader inquiry card number C-50
Calltornia 3dd 6% sales tax © Money beck quaranies



SC-5
With

FM-7
With

Batteries & Batteries &

@
Charger \ _4
$89 unit $195

Features Include * By using the new NLS SC-5 Prescaler, the range of
he FM-7 Frequency Meter, which i5 10 Mz 10 60 M2, may De extended
10 512 MHZ (the upper VHF & UNF trequency bands) o The FM-7 uti
izes an LED readout, providing 7-0ipt ftion_ o The FM-7
calibrated 10 an accuracy of 0.00001 % SC-5 18 accura
part per milion. * Each unit has 30 millvolts sensitwity, &
powered and has 2 charger undt included © Dimensions of each are 1 §'
Hx27°Wx39" D o The unts may be obtained separately or as 2
Frequency Duo. " « Parts & Labor guaranieed | year
Tilt stand option
Leather case

LEDU

Unit

$ 350
$16.00

MG 10A
List $72.00

Perfectly balanced, fluorescent
lighting with precision magnifier
lens. For prof’l, technl & hobbist
Has die cast protective shade, inst. start
3 diopter lens. 42 reach 144

s qqps

- T e

o Kt nciudes 12
e Casa
ot o5, 412

MOTHER

Ponent uoe dare epory
st wih ahde marnags tor

coumtus
comporent carory

* G10 ooy lass Dowd with 7 sunce
Copper, 30der plated aad 03 Cume

) Current canngs are per WL

.. Price:
syt prsconscl B RD 329 50

1116 JECIo¢ BOARD

.042dia holes on
0.1 spacing for IC's

Phenolic
PART NO.
64P44-062XXP
169P44-062XXP

Epoxy Glass
PART NO.
64P44.062
84P44-062
169P44-062
169P84-062

ACE ¢ All- for fast, solderless,
Circuit plug-in circuit building
Evaluator = and testing

Just plug in any camponents 'wiih leads to 032" g Inters
connect with 38lid wirg up 10 2010, Assembled mocels taol
Act Te

Wote b Pty
200K () 28
200 (ausem ) 872
201K () 1032 12
N2 (astem) 122
8 (assem ) 1760
227 (assam ) m
236 (assam |

PRICE

$ 149
$ 351

SIZE
45x6.5"
45x17"

PRICE
$ 1.70
$ 2.10
$ 430
$ 6.39

SIZE
45x6.5"
45x85"
45x17"
8.5x 17"

. ?
S1/2x7078
LS SR

101742 91/4

ey
% (14's)

MS-15 MINISCOPE $289

With Rechargeable Batteries & Charger Unit

* 15 megahertz bandwidth.

» External and internal trigger.

* Time base — .1 microsec. to 0.5 Sec/div - 21
settings . +3%.

» Battery or line operation.

* Automatic & line sync modes.

* Power consumption < 15 watts.

« Vertical Gain — .01 to 50 V/div - 12 settings + 3%.

* Viewing area 1.1"" x 1.35".

e Case size 2.7"H x 6.4"W x 7.5"D, 3 pounds.

* Parts & Labor guaranteed 1 year

* 1010 1, 10 meg probe

« Leather carrying case

PROBE 1¢ with the purchase of SCOPE and
the MENTION of this MAGAZINE

) ]/(f[(}f Plugboards

$24.50
$30.00

®

1%lo

LM-300

Full three digits
$99.50*

FEATURES

ures DC voits, AC voits,
ohms and current
® Automatic
and oves

arity, decimal

ad indication

® No adjustment and no full
scale ohms adjust

® Large LCO display for easy
reading without interpolation

®Sze 19°Hx27"Wx40"D

® Parts and labor guaranteed for

plugboara. use
plete with heat sink & hardware 53
$§9.81
s17.95 Hi-Density
8801-1

ame as 8800V except plain. less power

$15.96

with Power & Grd

Epoxy Glass 1/16"

pin con. spaced .156

mng 1196

3682 9.6 x4.5"
$10.97
3682-2 6.5 x4.5"

Dual-In-
Plugboard for Wire Wrap

3677 96" x4.5

$10.90

3677-26.5" x4.5"
$9.74

Gen. Purpose D.I.P
Bus Boards with Bus Pattern
44 for Solder or Wire Wrap
Epoxy Glass 1/16'" 44
pin con. spaced .156

Line

ELLLT-O6! I...(.:.I.r

Wraps insulated wire on 025" square posts
FOUR TIMES FASTER

o mana wng owt S

NO PRE STRIPPING®
NO PRE CUTTING*

SPOOL FED WIRE* M

Dasses Iough the 100l Dast 2 MG edge
2031 A Rarrow longRuOna Cut 13 made 1 the &nrwwan

NO. 28 GAGE INSULATED

VllﬂE. 100" SPOO s
W 2A NG "
S gl

od
236 CL.LOCK-CALENDAR
* For Auto, Home, Office

* Small in size (2x2Vax Y1)

* Push button for seconds release for date.

sided tape or VELCRO, included
* 2 MODELS AVAILABLE

batteries for better than a year
ight

od
* LCD 101 or LCD102
you choice

* Claar Goss stang for

Dasycham  rusy
Favatie 402 wany 19 st

2708

8K 450ns

EPROM

FACTORY PRIME
19 $12.00
10-24 $11.50
25 + Call for Price

PI6O4T
includes
charger, wire

$75.00

o powe: 0w aten

92" Pacrage

LIQUID CRYSTAL DIGITAL

* Clocks mount anywhere with either 3M double

LCD-101, portable model runs on self-contained

LCD102. runs on 12 Voit system and is back

$34.95.. &
$2.00

NEW VOLKSMETERS!
With LCD Display—
Excellent Readability in Direct Sunlight!

0.50%0
LM-350

3% digits

$125.00°

SPECIFICATIONS

Tilt Stand Option. add
Leather Case
IAA NiCad Bun & Charger

3662 6.5 x4.5"
.65
3662-2 9.6 x4.5"
A4
P pattern plugboards for

IC's Epoxy Glass 1/16
44pincon. spaced .156

goia
RE81-3 pierced solder eyelet tass golo
$735

14 & 16 PIN
3 LEVEL
WIRE WRAP
SOCKETS

14-T3 100 for
$30.00

16-T3 100 for
$30.00

50 of ea. for $32.00

3 LEVEL

GOLD WIRE

WRAP SOCKETS
124 2549 50-99

e

suuuuee
8 pin
10 pin
14 pin
16 pin
18 pin
22 pin
24 pin
28 pin
36 pin
40 pin

i
|

/EEH .8"" LED ALARM CLOCK

MICRO-KLIP
for .042 dia. holes
(all boards on this page)
T42-1pkg 100 § 1.50

T42-1 pkg
1000 $11.00
P-149 hand installing
0ol $2

seeesrestetiietttiieenans

12 hr. LED Alarm Clock uses 3V:
digit 8" LED Display with AM FM
indicators and colons. Direct drive
PIN to PIN interface with S1998A
C. Just ada switches, AC Supply
Alarm Display and 1.C. only

$7.95 or 2/$15.00

-

WRAP POST
for .042 dia. holes
(all boards on this page)
T-44 pkg. 100 . . § 2.28

T-44 pkg
1000 $14.00
A-13 hand installing

=

Terms

4

tool 2.80 Send for our latest brochure

please include your phone no

PRIORITY

VISA. MC, BAC. check, Money Order. C.0 0., U.S. Funds

phone orders welcome (213)

$4795
MA1003
CAR CLOCK

Bngn‘ Green Fluorescent Display Crys-
tal Time Base Assembled, just add
switches and 12 VDC

ELECTRONICS

Price Breakthrough!

lnnwvluul

1OO3IW Woodey Ae, Sepuveda CA. 91343

Only CA residents add 6% sales tax. Mim

mum order $10.00. Urders less than $75.00 include 10% shipping and handiing. excess refunded. Jus! in case
"Sorry, no over the counter sales”

Good thru June 15 1978

893-8202

"~ SPECIAL
714CS2 100 for *14°
- 16CS2 100 for *16°
14 pin CS2 10 for *2**
16 pin CS2 8 for'2*

These low cost DIP sockets will accept

both standard width plugs and chips.
For use with chips, the sockets offer a 1ow
profile height of onty 125" above the board
These sockets are end stackable.

24 PIN DIP PLUGS
WITH COVERS

3I$100

OEM and Institutional inquines invited

00°68Z $ IJOOSININ S1-SW STN 00°682 $ IJOISININ SI-SW STN



Maw! 16K E PROM CARD

IMAGINE HAVING 16K OF SOFTWARE ON LINE AT ALL TIME!
KIT FEATURES: S-100 (Imsai/Altair) Buss Compatible!

1. Double sided PC board with solder
mask and silk screen and gold plated
contact fingers.

. Selectable wait states.

. All address lines & data lines buf-

$57.50 kit

. All sockets included. : 8 % de I8 - a
G Onounaes A b 2% SPECIAL OFFER:

LUDES ALL s " ! ;
SOCKETS  (except 2708's). Add $25. for ' A T L LR I
assembled and tested.

Sl Sw

s | - g . Fully Assembled & Burned |
KIT FEATURES: : v il Y emeo0

1. Doubled sided PC Board with solder \ Blank PC Board w/ Documentation
mask and silk screen layout. Gold ; . i ) ) e $29.95

lﬁ'fgcﬁggt?:&mﬁ“ Low Profile Socket Set

. Full y buffered on all address and -k )" Support IC’s (TTL & Regulators)
ggtn ines. sactabi s 3 $9.75
ant]om . mper: sl ‘™ L 3 Bypass CAP’s (Disc & Tantalums)
g EOUR 7805 regulators are provided . T 1l { i $4.50
on card. USES 21i.02 RAM'S!

$149.00

MOTOROLA QUAD OP - AMP RECTIFIER SPECIAL
MC 3401. PIN FOR PIN SUB 15 AMP 100PIV FULL WAVE BRIDGE NOT ASSOCIATED WITH DIGITAL

THE
FOR POPULAR LM 3900 EPOXY CASE AXIAL LEADS 4 AMP. 200 PIV RESEARCH OF CALIFORNIA,
3 FOR $1 15 FOR $1 69¢ EA. 10 FOR $5.75 SUPPLIERS OF CPM SOFTWARE.

450 NS! 2708 EPROMS 450NS!
Now full speed! Prime new units from a major U.S. Mfg. 450 N.S.
?_aome as standard 7805 except 750 MA output. Access time. 1K x 8. Equiv. to 4-1702 A’s in one package.
—220. 5VDC output. Special Offer: $12.95 each when
44c each or 10 for $3.95 $15.75 ea. purchased with our 16K EPROM kit!

MOTOROLA 7805R VOLTAGE REGULATOR

Z-80 PROGRAMMING MANUAL 1
By Mostek, The major Z-80 second source. The most detailed CMOS SPECIAL!
explanation ever on the working of the Z-80 CPU CHIPS. At CD 4001 — 5 for $1. CD4040 — $1. each
Ieafst one full pa ef on each of thfe ;58‘228-(8)03|8(s)truct|0r35. A f\?lfUiT CD 4011 — 5 for $1. CD4042 — 2 for $1.
reference_manual for any user of the Z-80. pages. Just off the _
press! A D.R.C. exclusive! $1295 | CDA4013—3for$1. CD 4049 — 3 for $1.

POWER RECTIFIER #2 Motorola 3 AMP RECTIFIER 4 tor Metal

Stud Mount. 1N1187. 1N4721. Axial Lead. 200 PIV. Case
35 AMPS.  300PIV. HEAVY DUTY! $] 00

Military Quality! $1.19 ea. or 4/$3.50 House numbered
4K STATIC RA_M S OPCOA LED READOUT EXPERIMENTER'S CRYSTAL GE Ni-Cad Ba_ttery Pack
2114. The new industry 262 144KHZ. This fr. = 3 Cell pack, gives 4 volts
standard. Arranged as 1K SLA'?' Common Anqde. : : €quency Is | .t 900MAH. Brand new,
; .33 inch character size. 2 to the 18th power. Easily :
x4. Equivalent to 4-21 K : e e . factory fresh. Each cell is
O The original high efficiency divided down to any power of 2, FAR S
LO2's in 1 package! 18 ’ 2/3 ""C" size. $4.50 /pack.
A . : LED display. 75c¢ ea. and even to THZ. New by CTS-
pin DIP. 2 chips give 1Kx8. 4 for $2.50 Knight. A $5. value! Buy 3 packs (12 volts)
2/$24. 8/$85. ordforae. ok &1 55 ench for $10.95. Limited stock!
.25 each
741C OP AMPS Disc Capacitors ) 2N3904-House No.
Mini Dip. Prime new| .1 MFD 16v. p.c.| HEAVYDUTV! Tantatam Cepacitors TO-92. NPN.
. ” Full Wave Bridge 1 MFD. .35V. By
units. Has computer | leads. Most popular 25AMP 50P1V Kairiat. 'Asdell Liasd VCEO-45.
Mfg's house number.| value. By Sprague. $1.25 B: ; V.I elx' 10/31' HFE 100 to 300
12/$2. 100/$15. 20/$1.00 . SLvane: z 10 for $1.00

i LSSERIESTTL

Jumbo Red Leds 12VDC Relay by SET0AME Trigo 74L.S00 — 33c 74L.574 — 49c

New by G.E. Like| cpE SPDT. Coil | SC146D. House no. 74502 — 35¢ 74590 — 69c

N : H To-220 case. Rated 74L.504 — 35c¢ 74L.S138—89c

MV5024.  Number [ is 280 ohm. Small 740508 — 35¢ 74.5154—1.49
SSL-22. Size $1.29 10 amps 400P1V. 74510 — 33c 7aLs17a—110

: . 740520 — 33c 4LS367—75¢

6/81. 25/83.75 7Bcea, 3/%2. 740573 — 49¢ 74L05368—85¢

TERMS: Orders under S$S15. add 75¢c. No COD's. We

Digital ResearCh Corporation accept VISA, MasterCharge and Arﬁer_ncan Express

Cards. Money Back Guarantee on all items! Texas

L P.0.BOX 401247 ¢ GARLAND TEXAS 75040  (214) 271-2461 Residents add 5% Sales Tox,  WE PAY POSTAGE!




THE FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST

AT FAIR PRICES NOW LOWERS PRICES EVEN FURTHER!

A39

1- Proven Qua'ity Factory tested products only, no re-tests

or fallouts. Guaranteed money back. We stand behind our products.

2- same Day Shipment All prepaid orders with cashiers

check, money order or charge card will be shipped same day as received.

MICROPROCESSORS STATIC RAM HEADQUARTERS
® 280 $2195 oot " Ve
AMl 2 soa nw . . . : r:
MOTOROLA A 6800 KIT b TR T Vo5 %
6800 i EVK 99 o : : i
COMPATIBLE B 5 w085 - n 1 e " i
MODULES : only e s 1 N n 1
$ $133.00 - - - % 1B
MEK 6800 D2 KIT 235.00 . ; Lo : ; o oim o
9600 6800 MPU 595,00 o 1 Wieao0 e
9601 16 Slot Mother Bd 175.00 Send for complete details ©6800P 19 95
3602 16 Slot Card Cage 2500 8D s $135106 P 2w ATODCONVERTORS S e ww
96038 Slot Mother Bd. 100.00 EVK 100 Kit 269.95 SUPPORT DEVICES ue e IR T
gg:g z;?KEoPg%al::M 36.00 EVK 200 Kit 449.95 ® 3881 (280 PIO) $1295 - ‘i',: Y jmo te
x 1400 8 . LS 240 s
9620 16 Port pa,a“;ﬁ;‘g {17024) 2“7;0 88 EVK 300 Assembled 699.00 :.-:"?s_f.'f,?ffp'f‘ 129 o'Vt Y05 Lo 248 e 1o
9626 8K Static RAM Module 295.00 Universal Kluge Board 95.00 um DISPLAYS/OPTO o 3y '
9626K 8K Static RAM Kit 225.00 16K Byte RAM Board 75.00 ¥ o aoimceia %o G ‘53 roe 7
9630 Extender Card 60.00 6 Slot Motherboard 35.00 In nomacc 521 139 e 1
9650 8 Port Duplex Asyn Serial 110,395.00 Extender Board 45.00 RE o e o s (SR7 17 muaes 110
Connectors $6.50 4.00 Video Board (avail. future) . 95.00 :_ﬂ‘:i"‘ﬁgwlm-' |7‘:'5 FND 800/307 CC/CA 800 LS258 129 81596 110
Conrectors $6.50 12/59.95 778 Svs . 19 D8 Ak nm e
All assembled & tested not Kits LS28) 110 #1198 110
Solid Frame Chassis 120.00 o
PLUS MOTOROLA TV MONITORS-PRIME Frame Chassis . . 69.95 hae eI
Model M3560-155 LO1 12" display 219.95 Micro Assembler ROM 30.00 T TIL 007 ey o MONTHLY SPECIALS
Model M2000-155 9" display 199.95 Proto ROM . 30.00 2 ,','.‘ 007 sy xlromec u» D373 May Fawe
1011 4
Add $10.00 for shipping Tiny Basic P-"Plu'(')‘:':“’ 20.00 6820 PIA 5% :
g T B EPR 125.00 6834 1 EPROM 4% wes o fruansifrns
Do Howe S8 B0 i SRS
LOGOS 8K STATIC MEMORY N
’ e 399
m $125.99 gosoA cPukIT  $99.95 Clock OSC 2835 1 g Jn
. Kit 9% Greenvoton oo »
H 7. 74367/74368 65 00
Kit Assembled & tested $129.95 e SOCKETS o Y4 s0
Assembled & tested $1 79.95 FEATURES: 16 % 2 Tee que
250 ns. Kit 149.95 o
S-100 bus compatible, 1095 4 4N25 Opto/lso .69
Assembled & tested 199.95 complete CPU with gt %
Features: Lowpower, Dip Switch eight level vector interrupt. PROM'S 9 SPECIAL  7/$100
W Selectable memory protect Includes sockets. 3 ) €1 140
“0* oat down to 256 Bytes, addressing Add $5.00 for 8080 Manual e S8 $%4.95 50
\& o on 1K Boundaries, No wait 17024 795 7840 WP
0™ states, fully buffered, batter . o026 350
exo® Backs Y 16K SUPERFAST RAM'S 3-SR ue
o up D 416/4116 350ns. PRIME oo wes  ZsDwst P
SPECIAL OFFER: a2 i1 486 Duat W i
Buy 8 ~only  $29.95 each 825123 2% .
Buy 4 Units Only $117.00 ea. uy B pes = Unly 128 4% . s
Buy 16 pes. — Only $27.95 each - ses 781
Larger quantity or group buys Programmng Avidsble = 25 Pin D Submnature |
BYTEUSER 8K EPROM $64.95 - os

Assembled & tested S 94.95
Bare PC Board w/Data  21.95
8K EPROM (8) 2708 $112.00

Power on Jump, Reset
Jump, all socketed with top
quality PC Board material.

Features

call for current price quote

TARBELL FLOPPY INTERFACE

Complete Kit Only $179.95
Assembled & tested $269.95

FEATURES:

S$100/Altair/IMSAI
compatible, compatible

RAMS DYNAMIC

®a115
4116 16%

S1895
" 9

D825 125

SPECIAL OFFER: to most disc drives ' WMy 8 s
Buy 4 Units Only $59.95 ea. including Persci, Innovex, 097152 585
GSI, Shugart and others. 8 v‘.:r
4 SOFTWARE: Uses CPM which is 605
EDEPUIGH, 31 29'95 available for $70.00 o B M " 4194304 595
Low Price Kit CPM documentation ‘:hm ' :‘
(regular price 269.95) add $20.00 CHARACTER GENERATORS ;.. ...
Assembled & tested $199.95 Same Day Shipment o 1 , 5o 495
FEATURES: casria o NEW CTS DIPSWITCHES
1 MCES T4 1450 5 =
S-100 IMSAI/Altair compatible, MCB5 TS 1850 TS »
completely compatible to TDL NAKED PC BOARD SALE 5'109 cTs N -

hardware and software. Can be
used at AMHz with Z-80A.
Add $7.00 for sockets.

Add $5.00 for Z80 manual.

Z-80 CPU $31.95
2708 EPROM 8K 21.95
8K Static RAM 21.95
32K Static RAM  59.95

We also stock full of 7400,

74LS, 74L Linear and CMOS |

Send for pricing or use our

NOW IN STOCK Floppy 1/0 $39.95 competitors STD catalog 4o
FOR IMMEDIATE SHIPMENT. Cassette 1/0 29.95 pricing 294
Proto Bd. 27.95 2
. Extender NEW
DATA BOOKS
NS”; o 1978 CATALOGUE
ot L AVAILABLE FEB
ar A/N Vo o i > SEND .25 POSTAGE NOTICE
=RR, UV “EPROM” ERASER - o tomee
NSC CMOS e are looking for software
NSC Audio Model UVS-11E only $59'95 . 74LS00 TTL support packages to offer in
NSC Voltage Reg Holds (4) chips at a time. $995 reus00 22 tss6 55 our new catalogue. Please
NSC Memory Special holding tray with ww t:‘g ;: t‘::‘j 119 write or call if you want to
Intel !) |}:ﬂuu& . UVA Absorber. Exclusive :‘,, LS08 28 sa 110 participate
tnte .:( : :',’;.:.-m.' safety interlock system. 150 tsa ;s 16
ntel MCS 80 Manal - ’%6 L1028 (s107  se
Sl S Backed by 45 years UV experience. R e ok On o=
B0 Microuwoc b . ..v:ssmu VTank Chop 2995 T i
RF Modulatos 8% 57 W s »
WOW 1771 FLOPPY SPECIAL ORGAN CHIPS (2 30 e 9 ;
Le} While they last  $32.95 i t::: |:: :;‘I:: ‘-i:
Q) regular price  $55.95 N s 2 om oae .
N Western digital P/N 1771A CLOCK CHIPS '[2:: 3: t;:z: :;: ¢
™ with App. Note & Data s aw LS76 59 1S58 129
22 . LS8y 169 LS161 139
Only 100 units available Lses 199 1s162 119

P. 0. BOX 17329

Irvine, California 92713 New Phone (714) 558-8813

Retail Store Open Mon. — Sat.

Located at 1310 “'B"* E. Edinger,

TELEX/TWX: 910-595-1565 Santa Ana, CA 92705

129



OUR BEST SELLER: ECONORAM II™

S-100 Compatible 8K x 8 in a cost-effective package. Buffering
on all lines. 0 wait states with the 8080. low power consumption, con-
figured as two separate 4K blocks for addressing flexibility, handles
DMA. memory protect with vector interrupt provision if you try to
write into protected memory, fully socketed, gold-flashed edge
fingers, solder masked and legended board . . . this is the board that
doesn’t cut any corners, but cuts the price instead.

(See the 1/77 issue of Kilobaud magazine for a product profile that
tells just about everything you'd ever want to know about Econoram Il

. or send a self-addressed. stamped envelope to “Kilobaud Article”
c/o our address and we'll send you a reprint. But if you really want to
be convinced . . . talk to somebody who owns one!)

Kit form: $135.00 3 kits: $375.00 Assembled, tested: $155.00

SUPER MEMORY FOR A
SUPER MACHINE: H8 COMPATIBLE
ECONORAM VI™

Users of the S-100 buss have found out why our memories are
their best value . . . now H8 owners can find out too. This 12K x 8
kit offers the same basic features as our ECONORAM series . . . static
design. configuration as two blocks (one 8K and one 4K), switch
selected protect. sockets for all ICs. full buffering on address and data
lines . . . plus the required hardware and edge connector to mate
mechanically with the H8. As a bonus. all sockets and bypass
capacitors are pre-soldered to the circuit board so you can start right
in on the fun part of building this high-quality memory.

Kit form: $235.00

ANNOUNCING . ..THE 16K ECONORAM IV™ 1&

We'll be ready to ship these soon, so we thought you'd like a sneak preview. The
rice? Under $400. The performance? All that you ve come ,
Iy low power consumpt

leeve, I you ve been waiting for

WE ALSO SPEAK DYNAMIC: ECONORAM III™

If you want a dynamic memory, might as well get one that works right.
Econoram lll is inexpensive, completely assembled and tested. and ready to
plug into your S-100 machine. Low power. 0 wait states with 8080 CPU. con

figured as two 4K blocks. fully socketed ﬁ

$149.00. assembled and tested only T

ACTIVE TERMINATOR BOARD LE—

The active termination circuitry in our motherboard kits minimizes the
scrambled data, and noise problems that can

ringing, crosstalk, overshoot,

EDGE CONNECTORS

There are edge connectars, and there are Edge Connectors. These are
the kind where the pins don't fall out. thanks to the bifurcated contacts. (We
use the same connectors with our motherboards.)

#CK-1001: 100 pin edge connector with gold plated 3 level wrap posts
Mates with Altair/IMSAI peripherals. $5 each or 5/$22.
#CK-1002: Same as above. but with soldertail pins on 0.25"
(Mates with IMSAI motherboard). $5 each or 5/$22.

#CK-1003: Same as above, but with soldertail pins on 0.14” centers.

centers.

occur with unterminated lines. But even if you don’t have a Godbout
motherboard. you can trick your computer into thinking you do by adding
this useful peripheral. Simply plug into any S-100 machine. and gain the

#CK-017, $29.50. Kit form only

benefits of active circuitry

CPU POWER SUPPLY |

Here is an economical supply for small computer systems or digital bench
work. Delivers 5V @ 4A with crowbar overvoltage protection (accidents can
and you shouldn’t have to replace all your TTL if one does!).
Also gives + 12V @ '":A and - 12V @ ':A, along with an adjustable
negative bias supply (=5 to — 10V @ 10 mA). All in all, you can't beat the
price or the performance. #CK-014, $50.00. Kit form only.

happen

DB-25 RS-232 SUBMINI-D CONNECTORS

Male plug. #CK-1004, $3.95; female jack. #CK-1005, $3.95; plastic

(Mates with Altair motherboard). $6 each or 5/$27.50. :

Whether implemented as an add-on to existing systems that need more
room. or as the nucleus of a stand-alone system. this S-100 compatible
motherboard fits the needs of the budget-minded enthusiast. Our price in-
cludes all edge connectors. along with active termination circuitry that pro-
Lots of bypass caps and extra

10 SLOT MOTHERBOARD

motes accurate and reliable data transfer
heavy power line traces contribute to etficient operation. Heavy duty €poxy
glass board, with a solder mask for easy soldering.

#CK-015, $90.00. Kit form only
18 SLOT MOTHERBOARD

All the same features and advantages of the 10 slot version, including our
active termination circuitry, Complete with 18 edge connectors

#CK-016, $124.00. Kit form only

hood for male connector, #CK-1006, $0.90. [

PLUG FROM BILL: ite than compu like music. Craig Anderton
noted author fesigner of our M it products, has pr
sted by our friends at PAIA Electronics (1020 W. Wilshire, Oklahoma

1). In addition to hearing our Musikits in action, you get to hear

r—

duced a ¢ tte tape of original

some really good modern music. We like it you probably will too

1
We'd like to thank the ever-growing number of dealers who are
Econoram word to their customers vou will be happy to know that w

doubled the capacity of our Compukit continue handlir
massive response. We're glad you like what we re doing

DEALER NOTE

division in order to

and we re

i |

TERMS: Please allow up to 5% for shipping. excess refunded. Californians add tax. COD
orders accepted with street address for UPS. For VISA* /Mastercharge® orders call our 24
hour order desk at (415) 562-0636. Prices good through cover month of magazine

FREE FLYER: These are just a few of the items we carry for the computer enthusiast. We
also stock a broad line of semiconductors, passive components. and hobbyist items. We will

gladly send you a flyer describing our products upon receipt of your name and address

130

Aask

for
us

BILL GODBOUT ELECTRONICS
BOX 2355, OAKLAND AIRPORT, CA 94614



600 MHZ. FREQUENCY COUNTER

+0.1 PPM

This new instrument has taken a giant step in
front of the multitude of counters now available.
The Opto-8000.1 boasts a combination of fea-
tures and specifications not found in units cost-
ing several times its price. Accuracy of =0.1
PPM or better — Guaranteed — with a
factory-adjusted, sealed TCXO (Temperature
Compensated Xtal Oscillator). Even kits re-
quire no adjustment for guaranteed accu-
racy! Built-in, selectable-step attenuator, rug-
ged and attractive, black anodized aluminum
case (.090" thick aluminum) with tilt bail. 50
Ohm and 1 Megohm inputs, both with amplifier
circuits for super sensitivity and both
diode/overload protected. Front panel in-
cludes “Lead Zero Blanking Control” and a
gate period indicator LED. AC and DC
power cords with plugs included.

OPTOELECTRONICS, INC.

5821 NE 14 Avenue
Ft. Lauderdale, FL 33334
Phones: (305) 771-2050 771-2051

Phone orders accepted 6 days, until 7 p.m.

BANKAMERICARD)

03 welhvaw how

OPTO-8000.1

TCXO

|
|
w
e

~

SPECIFICATIONS:
Time Base—TCXO =0.1 PPM GUARANTEED!
Frequency Range—10 Hz to 600 MHz
Resolution—1 Hz to 60 MHz; 10 Hz to 600 MHz
Decimal Point—Automatic
All IC’s socketed (kits and factory-wired)
Display—38 digit LED
Gate Times—1 second and 1/10 second
Selectable Input Attenuation—X1, X10, X100
Input Connectors Type —BNC
Approximate Size—3"h x 72"w x 62"d
Approximate Weight—2'"2 pounds
Cabinet—black anodized aluminum (.090" thickness)
Input Power—9-15 VDC, 115 VAC 50/60 Hz

or internal batteries
OPTO-8000.1 Factory Wired
OPTO-8000.1K Kit

$299.95
$249.95

ACCESSORIES:

Battery-Pack Option—Internal Ni-Cad Batteries and charging unit
$19.95

P-100—DC Probe, may also be used with scope  $13.95

P-101—LO-Pass Probe, very useful at audio frequencies
$16.95

P-102—High Impedence Probe, ideal general purpose

usage $16.95

Probes:

VHF RF Pick-Up Antenna-Rubber Duck w/BNC #Duck-4H $12.50
Right Angle BNC adapter #RA-BNC $ 2.95

FC-50 — Opto-8000 Conversion Kits:
Owners of FC-50 counters with #PSL-650 Prescaler can use
this kit to convert their units to the Opto-8000 style case, includ-
ing most of the features.

FC-50 — Opto-8000 Kit $59.95
*FC-50 — Opto-8000F Factory Update $99.95
FC-50 — Opto-8000.1 (w/TCXO) Kit $109.95

*FC-50 — Opto-8000.1F Factory Update $149.95
*Units returned for factory update must be completely as-
sembled and operational

TERMS: Orders to U.S. and Canada, add 5% to maximum of $10.00 per order
for shipping, handling and insurance. To all other countries, add 10% of total or-
der. Florida residents add 4% state tax. C.0.D. fee: $1.00. Personal checks must
clear before merchandise is shipped
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Mates with two rows of 025" sq. or|
dia. posts on patterns of 100
centers and shielded receptacles
Probe access holes in back. Choice
of 67 or 18" length

SOCKET
JUMPERS

Part No. No. of Contacts  Length Price

924003-18R 26 18" §538ea
924003-06R 26 6 478 ea
924005-18R 4 18 8.27 ea
924005-06R 40 6" 7.33 ea
924006-18R 50 18" 10.31 ea
124006 - 50 6 915 ea

Solder to PC boards for instant
plug-in access via socket-connector

u# JUMPE

HEADERS jumpers. .025" sq. posts. Choice
of straight or right angle

Part No. No. of Posts  Angle Price
923863-R 26 straight $1.28 ea
923873-R 26 nght angle 152 ea
923865-R 40 straight 194 ¢ea
923875-R 40 right angle 230 ea
923866-R 50 straight 2.36 ea
923876-R right angle 282 ea

Provides both straight and right angle functions. Mates

un INTRA- CONNECTOR ;

MICROPROCESSOR COMPONENTS

08 $24.95
8212 ut/Output 1 93 CDP\SO? CPU |9 95
8214 pt Control 795 MC6800 8 Bit MPU 1995
8216  Bi-Directional Bus Driver 495 MC6810AP1 128 x 8 Static RAM 595
8224 Clock Generator/Driver 595 MC6820 Periph. Interface Adapter 795
8228 System 595 MC6830L8 1024 x 8 Bt ROM 1495

Controller Bus Driver
cPU's

coer 8008 §1095

The Incredible
“Pennywhistle 103"

$129.95,, 0,

ln Pwn'.mmo 10 s

apadle of %

readily avadidie parts
Data Transmission Mathod
Manimem Data Rate

Data Format

Recetve Channe! Frequencies
Transmit Channel Frequencie:

Receive Sensitivity
Transmit Level

Receive Frequeacy Tolerance
Digital Data Intertace

Power Requirements

with standard . 10" x 10" dual row connectors (i.e. 3m, Ainsley
etc.) Permits quick testing of inaccessible lines
Part No.: 922576-26 No. of contacts: 26  Price $6 90 ea

u# INTRA-SWITCH

Permits instant line-by-line switching for diagnostic or QA
testing. Switches actuated with pencil or probe tip. Mates with

standard 10" x .10" dual-row connectors. Low profile design
Switch buttons recessed to eliminate accidental switching
Part No.: IS-26 No. of contacts: 26 Price $13.80 ea

" CRYSTALS 35~

-
THESE FREQUENCIES ONLY S

WL
Pans S!ylc Fncl

CONNECTORS
PRINTED CIRCUIT EDGE-CARD

156 Spacing-Tin-Double Read-Out

Physical
\ rd

o o,\qma the 3 an
MMS309 $5 685
-1 $9.95 each
::z‘,:: 49 ‘Leaves two hands free for

v working

35 * Clamps on edge of bench, table
u.\{-m 995 or work bench
(01 - Position board on angle or flat

Featured on February's Front Cover of Popular Electronics
Logic Analyzer Kit
Model 100A

$229.00/kit

Mode! 1004

r he. mn“m'n.«‘
rcuits under actual ating canditions
Easy to assemble — comes with step-by-step construction
manual which includes 80 pages on logic analyzer operation

(Model 100A Manual - $4.95)

-— ‘\.‘Hw Yy N‘D'C." Sy

dur

Model 10

test

position for soldenng or clipping
. * Sturdy, aluminum construction
for hobbyist, manufacturer or
school rooms

DIGITAL STOPWATCH

Kit — $39.95
Assembled — $49.95

Heavy Duty Carry Case $5.95

$19.95

Bifurcated Contacts — Fits 054 to 070 P C Cards

PARATRONICS TRIGGER EXPANDER - Model 10
Adds 16 additional bits. Provides digital delay and qualification of input clock
and 24-bit trigger word. — Connects direct to Model 100A for -nteomad unit)

Model 10 Kit - $229.00

Baseplate — $9.95

15/30 PINS (Solder Eyelet) §$1.95
18/36 PINS (Solder Eyelet) §2.49
22/44 PINS (Solider Eyelet) §2.95
50/100A (.100 Spacng)  PINS (Wire Wrap) $6.95
25 PIN-D SUBMINATURE (RS232)
DB25P PLUG $3.25
DB25S SOCKET $4.95
0851226 1 COVER FOR 255/25P $1.75

LOTS OF POTS

Untested %" square Spectrol Trimpots
Single-turn Printed Circuit Potentiometers

10-20-25-50
GB134 3e: of 100- 200?504500 ohm 24pcs $2.95
1K-2K-2 5K-5K "
GB135 361 of 10K20K-25K-50 24 pcs. $2.95
GB136 3ea o |00K-200K-250K-500K 24pcs $2.95

1Meg-2Meg-2 SMeg-5Meg
(Values subject to substitution within each group

mounting holes

SWITCHES

PUSH BUTTON
Manature

MS102
MS103

'
n

)
FEXTRA SAVINGS 8oy all 3 (68134, 135 & 136) for only §7.49)] 40|

1/16 VECTOR BOARD

01 Mole Spacig
Part Na L

P Pattern
w

PHENOLIC

B4P4L 062XXXP

CO""(R CLAD

INSTRUMENT/
CLOCK CASE

Injection moided unit
Complete with red beze!

$5.00 Minimum Order — U.S. Funds Only

o PRECISION 3%-Digit Portable DMM

m ¥

Accessories:

rofied ¥

Range

medase

100 MHz 8-Digit Counter

© Four pawer 4

Mosel 10 Massal — 5435 |

Model 100 — CLA $3.95

Model 2800
AC Adapter BC-28  $9.00 | ACCESSORIES FOR MAX 100:
5.99:9‘5 Recmmpaahlu Wobile Charger Ellminsior
Batteries BP-26  20.00 uﬁ.i;’ s-fmm'm: ”

Carrying Case LC-28 7.50

Mode! 100 — CAI $9.95

Stop Watch Chip Only (7205)
==

w"‘

o New Bipolar Unit e Auto Polarity
o Auto Zeroing o Low Power
e 5"LED « Single IC Unit

Model KB500 DPM Kit $49.00
Model KB503 5V Power Kit $17.50

3"2DIGIT DPM KIT

CONTINENTAL SPECIALTIES

PROTO CLIPS

JE700 cLock

KIT ONLY $16 95

115 VAC

PROTO BOA Other CS Proto Boards N 0
s15495 ) 3135 " )
(6 long X 4 wide) 29.95 IN 8.50
> o 39.95 N 13.75
s 5995 DESIGN MATES
i 8(9)(9)(:; DM1 - Circurt Designer
e $69.95
- S X 2% 129.95 | pM - Function Generator
- - . $74.95
LOGIC MONITOR $74 95 DM3 - RC Bndge
for DTL. HTL. TTL or CMOS Devices . $74 95

HEXADECIMAL
ENCODER 19-KEY PAD

. DEF
o Shift Key
« 2 Optional Keys

$10.95 each

QT PROTO STRIPS

oINS .,
'.!Ahuul.‘.;,:' .

ar type

Expermento

#holes  pnee

New 63 KEY KEYBOARD  $29.95
IN STOCK

s heyboard features 53 unen.
& vt

~ Encoder Chip (encodes 16 nzm

A' 5-2376 Encoder Chip (encodes 88 Keys)

Spec Sheets - 25¢ — Send 35¢ Stamp for 1978 Catalog
California Residents — Add 6% Sales Tax Dealer Information Available W
I\ 19784
ames ‘o
NOW
AVAILABLE

N

ELECTRONICS

1021-A HOWARD AVE., SAN CARLOS, CA. 94070
PHONE ORDERS WELCOME — (415) 592-8097
Advertised Prices Good Thru May

J1

JE803 ProBE -

© $9.95 Per Kit

printed circuit board

L5V 1A Suply

" JE225  $9.95 Per Ki

133



OVENAIR

E ULTRA PRECISION CRYSTAL OSCILLATOR

Your computer is only as good as its clock. We have been fortunate in
acquiring a lot of OVENAIRE precision crystal oscillators, Model OSC
67-11-A-3. The output frequency of these oscillators is 3.840 Mhz.

This frequency readily divides into many useable frequencies with

the use of standard SN7400 series ICs. Among the many frequencies
are 640 Khz, 60 Khz, 32 Khz, 20 Khz, 10 Khz, 6 Khz, 1 Khz, 600 Hz, 100 Hz, 60 Hz, 50 Hz. and many
more. We provide data showing the ICs needed to get these frequencies. The oscillator is precise to 2 parts
per million, and is adjustable to even greater precision. Ideal for computers, frequency standars, clocks etc.
This oscillator is a current production item, and the one piece price at the factory is $134.50. In lots of
100 the price is $49.80, so our price of $14.95 each is a fantastic bargain. 1 5/8”x 2"’x 5/8"”. PC mount.
Voltages required are 5 VDC and 12 VDC. Qutput is TTL compatible 5 VDC. Sketch at left shows the
complete unit, and an inside view.

STOCK NO.5592K Ovenaire Precision Crystal Oscillator $14.95 ea. 2/28.00

NEW POWER TRANSFORMERS

Tapped 115 V primary. Secondary either 12.5 or 14volts @ 2 A. 3 1/8"x3"”x2%"”. 3 Ibs.
STOCK NO0.9031K $3.95 ea. 2/6.00

Primary 115V. Sec.1. 16.5V@ 1.5A. Sec.2 16V@ 3.5A. Sec.3 9.5V@ 3.5A. Sec.4, 130 V@2A. 10Lbs.
STOCK NO.6677K $10.95 ea. 2/20.00

SQUIRREL CAGE BLOWERS

Keep your valuable equipment from overheating. We have squirrel cage blowers,
made by REDMOND, 115V, 60 Hz. .78 A. 3000 RPM. Removed from equipment.

STOCK NO0.9325K 4 $9.95 ea. 2/18.00

WIRE WRAP BOARDS LOADED WITH 7400 SERIES ICs

Since last summer, we have been selling 2 wire wrap boards,

1-_1 T—T Our Stock No. 6558K with approximately 100 sockets, and
y 1. [ 4 Hs ' our Stock No. 6559K with approximately 45 sockets.
; j 4 'd BULL : These have been successful, based on your orders and
g [ i CLEEL
|

reorders. We now have the same boards, but with the
“pegn - § sockets still containing the original SN7400 series ICs that
LLIEE were used in the computer that these boards were designed

| | for. We checked the value of these ICs, against the lowest
price ICs in several Electronics magazine, and found that
at the lowest possible surplus prices, the values of the ICs on the 100 socket board ran to over $40.00. A sample of
some of the chips on the board we looked at are as f ollows: 74H87, 7486, 74107, 7451, 7400, 7404, 7495, 7493,
7492, 74193, 7489 and many others, to numerous to mention. Also on some boards, are a few linears, and phase
locked loops. Not everyone needs every chip, but if you are working at all with TTL, this is a great opportunity to get
an inventory of the most useful chips at a ridiculous price. We are selling the 100 socket board with about 100 chips,
for $10.00 more than the board itself, and the 45 socket chip for $5.00 more than the board itself. We will also include
with each board, 2 edge connectors with the 100 socket board, and 1 edge connector with the 45 socket board.

STOCK NO.6558K 75 to 100 socket board $18.75 ea. 2/35.00

STOCK NO.6559K 45 to 50 socket board $11.75 2/22.00

STOCK NO.6749K 75 to 100 socket wire wrap board with ICs and edge connectors $28.75 ea. 2/55.00
STOCK NO.6750K 45 to 50 socket wire wrap board with ICs and edge connector $16.75 ea. 2/32.00
STOCK NO.6603K Edge connector for either board $ 2.00ea 3/5.00

VIDEOCUBE THE COMPUTER / TV INTERFACE VIDEOCUBE is a self contained oscillator

and modulator, which allows easy interface
with any device having a video output, and a standard TV set. When properly used, the output of your video camera,
video game or video output of your computer is displayed on channel 3. Easy switching from TV to monitor. The
VIDEOCUBE was completely described in August issue of RADIO-ELECTRONICS. We supply a reprint of this
article. Has FCC approval for radiation.

STOCK NO.5500K Complete kit of parts with data. $13.95 2/26.00
MAIL ORDER

DELTA ELECTRONICS
P.0. BOX 2, 7 Oakland St.

Amesbury, Mass. 01913

Over the counter salesrooms BOS]O" MASS
A“A"“ GA DELTA ELECTRONICS

DELTA ELECTRONIC HOBBIESEWAREHOUSE OUTLET
5151 Buford Hwy. 590 Commonwealth Ave.
Doraville, Atlanta, Ga. Boston, Mass. D13
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el NYLON CONNECTORS *

Per Pkg.  Type No,  Closs Description
5 1625-1PRT Min.(.062") | Circuit
3 1625-2PRT . 2 Circuit
3 1625-3PRT . 3 Circuit
2 1625-4PRT 4 Circuit
2 1625-5PRT " 5 Circuit
2 1625-6PRT L 6 Circuit
| 1649-8PRT - i
I 1625-9PRT
| 1625-12PRT
1 1625-15PRT » 15 Circuit
| 1625-24PRT » 24 Circuit
| 1772-36PRT 36 Circuit
5 1619PRT $1d.(,093%) | Cireuit
3 1545PRT B 2 Circuit
3 1396PRT 3 Circuit
2 1450PRT E 4 Circuit
2 1653PRT 5 Circuit
2 1261PRT 6 Circuit
| 1292787 9 Circuit
1 1360PRT 12 Circuit
1 1375PRT 15 Circuit

1.75
1.90
2.30
3.25
4.55

NEmNRNN -
O DLy = 0
LooRBseo

'

INTEGRATED CIRCUITS

555 Timer 8 pin mini-DIP

741 Compensated OP-Amp 8 pin DIP

LM 1889N RF Video Modulator
CA3130 Bipolar/Mos-FET Op Amp
CA3140 MOS-FET Op Amp, Bi-polar out
LM3909 Lo Voltage Led Pulser

LM3911 Temp Contro!l CHIP

MCM 657 1P Character Generator
MCM6571AP Character Generator

LM399H Temp Stabilized Zener

AF100-1CJ Active Filter, State Variable
LM2907N Tachometer F/V Converter
LM1812N Ultra-sonic Transceiver

LM1815 Adaptive Sense Amp for Tachometer

TL170 TO=-9? Hall effect switch w/spec sheets
MC14409P Telephone Rotary Pulser
MC14419P Touch Pad Converter for 14409
MC14411P Baud Rate Generator
MC14412VP CMOS Modem Chip
MM57109N Number Cruncher Micro
74C915 7 Segment to BCD Converter
74C922 16 Key Keyboard Encoder
74C923 20 key Keyboard Encoder
74C925 4 Decade Counter w/latches
74C926 4 Decade Counter w/carry
74C935-1 3Y% Digit DVM CMOS Chip

DATA AQUISITIONS SUBSYSTEM

W tRI-TEK, INC.
7808 North 27th Avenue
Phoenix, Arizona B5021

(602) 9959352

25188 Hex 32 bit Shift Register..v...veeesss. 32,95

9601 Retriggerable One shot ceeeeeecarescscnces 50
MCA40I5P Hi Speed quad "D" low power TTL .....5I.00

ADCO0817 is a 40 pin CMOS 1.C. with on 8-bit analog-
to-digital converter, a 16 channel multiplexer ond micr,
processor compatible control logic. Converter features
high impedance chopper stabilized comparator, voltage
divider with analog switch tree and a sucessive approx=
imation register. Latched Tri-State outputs for easy

u-processor interface. Require only 15 mW of power

from single 5V supply. Fast, 100uS conversion time.

ADCO817......(40 pin DIP)eucernnnnnnns....$29.88
SPEC sheels.euuueeerenaasonscecsnnaaanasss31.00

1.25
10.98
425
11.98
16.95

299

1895 soize ..

HEAT SIN

R
-

Annie Sez:

If you're racing around looking
for quality and service, be o

winner and make TRI~TEK your
next stop for parts —

KS

i

TO-220 Mounting Kit

6106PB

60528

Economical 1 piece heat sinks for plastic power parts in TO-220
and Motorola cases 77, 90, 199, and TO-126. All are black
anodized aluminum. "B" series is anodized ofter forming. "PB"
series is anodized prior to forming.

THM 6030PB Vertical 25¢, 5/$1.00, 10/51.90
THM 60458  Slip Over 30¢, 4/%1.00, 10/52.00
THM 60708 Extra Disipation Horiz. 35¢, 3/$1.00, 10/$3.00
THM 607I1B  Top Hat for 6070 35¢, 3/$1.00, 10/$3.00
THM 6106PB Flat With Fingers 30¢, 4/%1.00, 10/$2.00
THM 6107PB  Smaller Size Flat 25¢, 5/$1.00, 10/51.90
THM 60I3B8  TO-3 Diamond 69¢, 4/$2.50, 10/$5.00
THM 6024-U Unfinished TO-92 10/51.00, 100/$5.00
THM-60528 TO-3 Square 60¢, 5/$2.50, 10/$4.25

TO=-220 & Piece Mounting Kit - Handy Packoge. ..25¢

P. C. BOARD TERMINAL STRIP
Molded body encloses postive screw activated clamp
which will accomodate wire sizes 14-30 AWG. Contacts
and pins are solder plated copper. Pins are on .200
inch (5.08mM) for standard P. C. mounting. 10Amp
roting. Compare our prices before you buy.

4pole  TS-2504 .99
8pole  T5-2508  1.49
12pole  TS-2512  2.19

5-100 BUS CONNECTORS (IMSAI TYPE)

Gold, Solder tail for Mother boards $4.50,4/$17.00
Tin-Nickel, (NASGLO) Solder tail $3.75,4/514,00
Gold, wire=wrop...eveveasssssas $4.50,4/817,00
Tin-Nickel, (NASGLO) wire-wrep $3.75,4/$14,00
HEX DARLINGTON ARRAY

MCI4I3P is a 16 pin DIP package with (6) 50V 500mA
Darlington pairs.

MCI413pP
Specs/Apps.
1.C. SOCKETS
Lo Profile Tin Solder Tail Dip Sockets
8 pin 10/$1.50 100/$14.00 1000/$120.00
14 pin 10/$1.70 100/$16.00 1000/$140.00
16 pin  10/81.90 100/$18.00 1000/$160.00

VOLTAGE REGULATORS

7805-06-08-12-15-24 70220
7905-06-08-12-15-24 TO 220
78LO5A-12-15 4% 1003mA TO-92 Plastic

Lo
by
oo
Le
88

78HOSKC 5V 5A TO- 9.15
I78H12KC 12V 5ATO-3 9.15
78H15KC 15V 5ATO-3 9.15
Lm317K 1.5A Adjustable TO-3 4.99
Lm317T 1.5A Adjustable TO-220 399
Lm317MP 5A Adjustable TO-202 13.95
TL430C Adjustable Zener-Think About It 1.50
TL497C Switching Reg. & Inductor 9.50
RCA CA 3085 100 mA Adjustable 60

ADJUSTABLE NEGATIVE REGULATOR

LM337 is the compliment to the popular LM3I7 positive
adjustable regulator. Copoble of 1.5Amp from = 1.2V
to - 37V.

LM337K.....(TO-3 Metal)....... seanevease: 35,99

LM337T.....(TO-220 Plastic) . $4.65
Specs and opplications veanb0¢
DIODES AND BRIDGES

IN4003 200V 1 amp 12/$1.00
IN4004 400V 1 amp 10/$1.00
IN4148 Hi Speed Signal 15/$1.00 100/$5.00
D-600 115V, 100 mA Hi Speed Signal 20/$1.00
D2131 200 V, 25A Stud 85¢
D2135 400V, 25A Stud 1.00
D2138 600 V, 25A Stud 1.55
D3289R 200 V, 160A Stud Anode 5.85
D39094 50 V, 45A Fast Recovery 2.00
IN4732A-47A 1W 5% Zeners 4/$1.00
13 Assorted Brand New Zener Diodes 1.00
50V 3 amp Epoxy Bridge 79¢
200V 30 amp Bridge 2.00
600V 4 amp Epoxy Bridge 1.49
600V 3 amp Stud Bridoe .89
SI-2 200V, 1.5A Gold Leads 15/51.00
D1A-0030 30V DIAC 10/$1.00

100V 2.5 WATT ZENER

IN5051A Epoxy Zener with heavy silver leads.....25¢
MISCELLANEOUS

RG-174 Miniature 50 £2 coax 50/4.25
WSU-30 Wire Wrap/unwrap tool 5.95
WSU-30M Modified Wrap/unwrap tool 6.95
BW-630 Battery Operated Wrap Tool 3495
—Free Wire with any Wrap Tool —

Miniature Square .05/100V Monolithic Cap 10/2.00
FND5002 .125" C.C. 7 Seg. Read-out..49¢,10/$3.95
2N4036 90V, IA PNP Silicon TO-5 .50
2N6101 80V, 10A NON HI GAIN TO-220 .50
6.3 VCT, 1.2A Transformer F41X 249

12V, 1A Transformer with 6’ Power Cord 2.88

Fairchild Linear Data Book. Huge volume has 17 chap-
ters of data, opplications and definitions. Probably
the biggest volume of its type today.........54.50ppd
Fairchild Bipolar Memory Data Book. ROMS, PROMS
and RAMS are covered in this work with full engineer-
ing data. Price includes shipping!...........83.75
NEW NATIONAL DATA BOOK

1978 Edition of Nationals discrete devices data book.
9 big sections of data plus extensive glossary of terms
ond test diagrams. Covers bi=polar small signal and
power devices as well as FLE.Tus....00000....33.95

Raytheon Micro Computer Components Book. Covers
Raytheons' offerings in the field from the micro-puter
to memories and odopters.......... eenees$2.95ppd

Term
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DIODES/ZENERS SOCKETS/BRIDGES TRANSISTORS, LEDS, etc.
1N914 100v 10mA .05 8-pin pcb .25 ww .45 gx%gg?lﬁ l:'l:f;l (2N2222 Plastic .10) :g
1N4005 600v 1A .08 14-pin pcb .25 ww 40 : :
1N4007  1000v 1A 15 16-pin  pcb .25 ww .40 N AN e 49
1N4148 75v 10mA .05 18-pin pcb .25 ww .75 2N 3054 NPN .35
1N753A 6.2v z .25 22-pin pcb 45 ww 1.25 3’;‘3?255? ';rsg' ‘D‘i’:“ng?(‘)’n gg
1N758A 10v z .25 24-pin pcb .35 ww 1.10 :
IN759A 12y : 25 28pin pcb 35 ww 145 | 51747 7siq5/8" Highcomanode 195
1N4733 5.1v z .25 40-pin pcb .50 ww 1.25 l\);ﬁrr\\l";% ;seg com-anoge :Seg; :%g
[ + seg com-anode e =
mggﬁe :2\; . gq Molex pins .01 To-3 Sockets .45 MANe10 7 - comnode (Orange 1125
—_— i ;i seg com-anode (Yellow .
1N52458 15v z .25 4 Arop Bridge 100-pry 120 MAN74A 7 seg com-cathode (Red) 1.50
25 Amp Bridge  200-prv 1.95 FND359 7 seg com-cathode (Red) 1.25
€ MOS - TTL
4000 .15 7400 15 7473 .25 74176 1.25 74H72 45 745133 .40
4001 A5 7401 15 7474 .30 74180 .75 74H101 75 745140 .55
4002 .20 7402 .20 7475 .35 74181 2.25 74H103 .75 745151 .30
4004 3.95 7403 .20 7476 .40 74182 .95 74H106 95 745153 .35
4006 .95 7404 18 7480 .65 74190 1.75 745157 75
4007 .35 7405 .25 7481 .75 74191 1.05 74100 .25 745158 .30
4008 .95 7406 35 7483 .95 74192 .75 74L02 25 745194 1.05
4009 .45 7407 .55 7485 75 74193 .85 74L03 .30 745257 (8123) 1.05
4010 .45 7408 .25 7486 .25 74194 1.25 74104 .30
4011 .20 7409 15 7489 1.35 74195 95 74L10 .30 74L.S00 .25
4012 .20 7410 .10 7490 .5b 74196 1.25 74120 .35 74LS01 .35
4013 .40 7411 .25 7491 95 74197 1.25 74130 45 741502 .35
4014 .95 7412 .30 7492 95 74198 2.35 74147 1.95 74L.S04 .30
4015 .90 7413 :35 7493 .35 74221 1.00 74L51 45 74L.S05 45
4016 .35 7414 1.10 7494 A5 74367 .85 74L55 .65 741508 25
4017 1.10 7416 .25 7495 .60 74172 45 74LS09 .35
4018 1.10 7417 40 7496 .80 75108A .35 74L73 40 74LS10 .35
4019 .50 7420 15 74100 1.15 75110 .35 74174 45 74LS11 .35
4020 .85 7426 .30 74107 .35 75491 .50 74L75 .55 741520 .25
4021 1.00 7427 45 74121 .35 75492 .50 74193 .55 74LS21 .25
4022 .85 7430 156 74122 .55 741123 .85 741822 .25
4023 .25 7432 .30 74123 .55 74H00 .15 741.S32 40
4024 75 7437 .30 74125 .45 74H01 25 74S00 .35 74L.S37 .35
4025 .30 7438 35 74126 35 74H04 .20 74502 .35 741540 .45
4026 1.95 7440 .25 74132 1.35 74H05 .20 74S03 .30 741542 1.10
4027 .50 7441 1.15 74141 .90 74H08 .35 74S04 .30 74L.S51 .50
4028 .95 7442 .45 74150 .85 74H10 .35 74505 .35 741574 .65
4030 .35 7443 .65 74151 .65 74H11 .35 74S08 .35 74L.S86 .65
4033 1.50 7444 .45 74153 .75 74H15 .45 74S10 .35 74L.S90 .95
4034 2.45 7445 .65 74154 .95 74H20 .30 74511 .35 741593 .95
4035 1.25 7446 .95 74156 .95 74H21 25 74S20 .35 74LS107 .85
4040 1.35 7447 .95 74157 .65 74H22 .40 74S40 .20 74L.5123 1.00
4041 .69 7448 .65 74161 .85 74H30 .20 74S50 .20 74LS151 .95
4042 .95 7450 .25 74163 .85 74H40 .25 74S51 .25 7415153 1.20
4043 .95 7451 25 74164 .60 74H50 .25 74564 .20 74LS157 .85
4044 .95 7453 .20 74165 1.50 74H51 25 74574 .35 74LS164 1.90
4046 1.75 7454 .25 74166 1.35 74H52 15 745112 .60 741L.S367 .75
4049 .45 7460 40 74175 .80 74H53J .25 745114 .65 741.S368 .75
4050 .45 7470 45 74H55 .20 74C04 .25
4066 .95 7472 40 74C151 2.25
4069 .40
4071 .35 MCT2 .95 LINEARS, REGULATORS, etc.
4081 .70 8038 3.95 LM320T5 1.65 LM340K15 1.25 LM723 .50
4082 .45 LM201 .75 LM320T12 1.65 LM340K18 1.25 LM725N 2.50
MC 14409 14.50 LM301 45 LM320T15 1.65 LM340K24 95 LM739 1.50
MC 14419 4.85 LM308 (mini) .95 LM324N .95 78L05 .75 LM741(8-14).25
. LM309H .65 LM339 95 78L12 .75 LM747 1.10
9000 SERIES LM309K (340K-5)85 7805 (34075) .95 78L15 45 LM1307 1.25
0301 .85 B61I03.1:10 LM310 1.15 LM340T12  1.00 78M05 75 LM1458 .95
9308 35 9801 .45 LM311D (mini) .75 LM340T15  1.00 LM373 2.95 LM3900 .50
9322 .75 9602 .45 LM318 (Mini) .95 LM340T18  1.00 LM380(s-14 PiN) .95 LM75451 .65
LM320K5(7905)1.65 LM340T24 .95 LM709 (8,14 PIN).25 NES55 .50
MICRO'S, RAMS, LM320K12  1.65 LM340K12  1.65 LM711 45 NE556 .95
CPU'S, ETC. NE565 .95
745188 3.00 NE566 1.75
1702A 450 INTEGRATED CIRCUITS UNLIMITED . | neser 135
MM5314 3.00
MM5316 3.50
%}8381 ]“;g 7889 Clairemont Mesa Boulevard, San Diego, California 92111
TR16098 Hy (714) 278-4394 (Calif. Res.) DISSPCEng/RII?S
TMS 4044-45NL 14.50 All orders shipped prepaid No minimum Total Order ~ Deduct
8080AD 12.00 .. $35 - $99 5%
8T13 1.50 Open accounts invited COD orders accepted $100-$300 10%
8T23 1.50 )
8T24 2.00 Discounts available at OEM Quantities  California Residents add 6% Saies Tax $301 - $1000 15%
8T97 1.00 All IC’s Prime/Guaranteed. All orders shipped same day received. $1000 - Up 20%
. 24 Hour Toll Free Phone 1-800-854-2211 American Express / BankAmericard / Visa / MasterCharge




THE CHIPS ARE DOWN!

8K NOW JUST $149 ASSEMBLED

Thinker Toys™ brings down the
high cost of adding big memory
capacity to your S-100 system!

The ECONORAM I1I* 8Kx8 (by
Morrow’s Micro-Stuff) comes fully
assembled, burned in, tested and
fully warranted for one full year—
for just $149!

It’s configured as two individually
addressable 4K blocks. And it typically
consumes less than one-half the
power of any competitively-priced
memory.

Obviously, our new ECONORAM
111* 8Kx8 isn’t just another cheap kit.
It's a design breakthrough in dynamic
memory that gives you guaranteed
reliability with tremendous savings
in cost and power.

You save on cost and power
because ECONORAM I11* is the first
fully reliable dynamic memory. It's
unique SynchroFresh™ refresh cir-
cuitry weaves itself into the natural
timing of the S-100 bus to provide
simple, invisible and absolutely
reliable refresh . . . with fewer parts,
less power, lower cost and no
interference with computer speed
or timing.

George Morrow-Inventor & Designer

You just plug ECONORAM I11* into your S-100 bus and run perfectly
for at least one full year. Or your money fully refunded. It’s that simple.

So don’t let the high cost of memory keep your system down. ECONO-
RAM 111* 8Kx8 memory is available now at leading computer shops. Or ask
your nearest computer shop to order it for you.

Or, if unavailable locally, write direct to Thinker Toys™ for specs and
ordering. BAC/MC orders can be placed by phone to 415-527-7548
(10-4 PST). Add $3for handling; Cal. res. add tax.

Morrow’s Micro-Stuff for

Thinker Toys"

1201 10th Street Berkeley, ‘CA 94710

*ECONORAM is a trademark of Godbout Electronics
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IS HARD COPY STORAGE A PROBLEM?

Kilobaud, as thick as it is, is more like a floppy when it
comes to standing on the bookshelf. Try the Kilobaud
Library Shelf Boxes, ... sturdy corrugated white dirt re-
sistant cardboard boxes which will keep them from flop-
ping around. We have self-sticking labels for the boxes,
too, not only for Kilobaud, but also for 73 Magazine . . .
and for Personal Computing, Radio Electronics, Inter-
face Age, and Byte. Ask for whatever stickers you want
with your box order. Hams may want out labels for CQ,
QST or Ham Radio. They hold a full year of Kilo-
baud...or 73. Your magazine library is your prime
reference, keep it handy and keep it neat with these
strong library shelf boxes ... $2.00 for the first box and
$1.50 for each additional box. Be sure to specify which
labels we should send. Have your credit card handy and
call our toll-free order number 800-258-5473, or use the
order card in the back of the magazine and mail to

KILOBAUD LIBRARY SHELF BOXES Peterborough, NH 03458

IT°S EASY AND FUN

TO BUILD YOUR OWN TEST EQUIPMENT
WITH ICs

IC TEST EQUIPMENT 84.85°

ICs have greatly simplified even the most sophisticated pieces of test
equipment, making them fun to build. You can save thousands of dollars
by building your own equip and have a test lab which would make a
university jealous.

A brand new book, IC TEST EQUIPMENT, has construction projects
for making 37 pi of test equif Square wave generator, pulse
generator, timer, audio sythesizer, AFSK generator, sync generator,
counters, capacity meter, stc.

Order this book today and get started building your own lab.

Use the order card in the back of the magazine or itemize your order on
a separate piece of paper and mail to: KILOBAUD BOOK NOOK, Peter-
borough NH 03458 or phone toll free 800-258-5473

Hed

Be sure to include check or d credit infor *Add 81 ship-

ping and handling charge for each order.

Every month there are computer articles in 73 a lot of them. Fact 15, since February 1976, 73 Magazine
has published articles directed to the Computerist and Soon-to-be Computerist. There are also a lot of articles
that computer hobbyists will be needing to read which are not exactly computer articles such as on regulated
power suppiies ... on making printed circuit boards . .. on how various circuits work . . . things like that which
hardware men in particular need 1o read ... and which software people need even more, since they are a bit
behind on hardware.

In recent issues there have been articles on computerized satellite tracking (with software), RTTY using a uP,
using old (inexpensive) Teletypes, building a Polymorphic video board, making instant PC boards using the new
color-key technigue, the TTL one-shot, what computers can and can't do, a hamshack file handler (software), the
bit explosion — 8-12.167, backward branch the easy way with the 6800, the hexadecimal . . . etc

Any one of these articles could easily be worth the cost of a full year of 73. One good program could save you
days of work. One good interface project could make an enormous difference. In general, 73 tries to present not
too complicated construction projects . .. things you can make in a day or two.

Name Call
Address
City State —__ Zip
S enclosed [ Cash [I Check [} Money Order
Bill: [JMaster Charge []BankAmericard/VISA [J American Express
Card = Expiration date
Signature

1 Bill me direct (I've signed above) Allow 6 weeks for subscription processing.
Toll Free Subscription Number: (800) 258-5473

73 MAGAZINE PETERBOROUGH NH 03458

This offer expires in 60 days.

5/78

computers

Yes! Enter my subscription to 73 MAGAZINE for 1 year starting with the next published issue — only $15.00.

One of the fundamental policies is that no articles will be published in both 73 and Kilobaud.
This is, in a way, unfair because it keeps some great computer articles away from computerists.
You really must get both magazines to keep up to date with what is going on. When you
subscribe to both, you will not be getting duplication.
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Herb Waite looks up from
behind his copy of KB.
Who’s Behind
the Kilobaud?
In between sellmg sub-
scriptions and seeing the
other exhibits at computer

shows, Wayne snaps pic-
tures of people you have
been seeing and will be see-

ing at shows. How many of
them can you recognize
behind the Kilobauds?

Still waiting for the
answer from last month’s
clues? Drop by the PerSci
booth at the next computer
show and talk with Herb

. he’ll tell you about one
of the most popular disk
drives available today as
well as confirm that KILO-
BAUD is a favorite maga-
zine of his ... and
thousands of other com-

puterists.
Kilobaud is the most
read magazine in the

microcomputer field. It
hasn’t been difficult to find
key industry people reading
KB!

kilobaud

READ IT YOURSELF!

If you are not yet a sub-
scriber to Kilobaud, we
need you and you need us.
There is a lot of data in Kilo-
baud that you will want to
have on hand . .. the
magazine is like a continu-
ing encyclopedia of micro-
computing and programs.
You never know when you
are desperately going to
need something from a past
issue . . . and you’ll want it
immediately. The cost per

year is not significant . . .
$15 at present for $24 worth
of magazines.

You may have noticed
that Kilobaud has mare arti-
cles than any of the other
magazines. If you’ll keep
track of how long it takes
you to read Kilobaud as
compared to the other com-
puter magazines, you'll see
you are getting a great
bargain at $15 per year.

WHO’S BEHIND
THE
KILOBAUD?

H
N

RGH & FEREH

Who'’s This?

In addition to being a
frequent author in KILO-
BAUD, the chap behind the
KILOBAUD is also the
owner of a microcomputer
store. As a further hint, the
store is in a small city of

SUBSCRIBE TODAY!
For Instant Subscriptions Call Our Toll Free Number
1-(800) 258-5473
Have your credit card handy!
Kilobaud @ Peterborough NH 03458

TGO
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about 40,000, even so, busi-
ness is growing nicely and
the store is thriving. Not
bad when you consider
there are two other com-
puter stores in the same

town .. .and a fourth in

the works!
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beginner’s- introductory

® THE STORY OF COMPUTERS by Donald
D. Spencer is to computer books what Dick
and Jane is to novels . .. extremely elemen-
tary, gives the non-computerist a fair idea of
what the hobbyist is talking about when he
speaks computer lingo. Attempts to explain
what computers are and can do to a spouse,
child or any un-electronics-minded friend.
$4.95.*

® HOBBY COMPUTERS ARE HERE If you
(or a friend) want to come up to speed on
how computers work . .. hardware and soft-
ware ... this is an excellent book. It starts
with the fundamentals and explains the
circuits, the basics of programming, along
with a couple of TVT construction projects,
ASClI1-Baudot, etc. This book has the highest
recommendations as a teaching aid for new-
comers. $4.95.*

®THE NEW HOBBY COMPUTERS! This
book takes it from where ““Hobby Computers
Are Here'' leaves off, with chapters on Large
Scale Integration, how to choose a micro-
processor chip, an introduction to program-
ming, low cost 1/O for a computer, computer
arithmetic, checking memory boards, a
Baudot monitor/editor system, an audible
logic probe for finding those tough problems,
a ham’s computer, a computer QSO machine
... and much, much more! $4.95.*

® HOME COMPUTERS: 210 Questions &
Answers by Rich Didday. Two books aimec
exclusively at the novice computer hobbyist/
home computer user. Written in a rather
unusual style which has a beginner asking
questions which are answered by a person
with a substantial background in computers
and personal computing. The questions are
just the kind beginners come up with .. . and
the answers are presented in easy-to-under-
stand terms (usually with a diagram to
illustrate the point). Both the hardware and
software aspects of home computing are
covered from A to Z. An index in both books
makes them ideal as reference material for
anyone. Volume |: Hardware — $7.95%;
Volume 2: Software — $6.95*.

® MICROCOMPUTER PRIMER by Mitchell
Waite and Michael Pardee. Describes basic
computer theory, explains numbering sys-
tems, and introduces the reader to the world
of programming. Describes the world of
microcomputing in ‘‘real world"’ terminology.
No better way of getting involved with the
exciting new hobby of microcomputing.
$7.95.*

@ WHAT TO DO AFTER YOU HIT RETURN
PCC's first book of computer games ... 48
different computer games you can play in
BASIC ... programs, descriptions, muchly
illustrated. Lunar landing, Hammurabi, King,
Civel 2, Qubic 5, Taxman, Star Trek, Crash,
Market, etc. $8.00.*

® SCELBI'S GALAXY GAME FOR THE
6800’ Here's a new twist in computer games
by Robert Findley/Raymond Edwards.
“Galaxy’’ pits the operator of a spaceship
against alien craft, as well as such variables as
speed, time, and ammunition. No two games
are the same! $14.95.*

® 101 BASIC COMPUTER GAMES Okay, so
once you get your computer up and running

® VIICROPROCESSORS FROM CHIPS TO
SYSTEMS by Rodnay Zaks is a complete and
detailed introduction to microprocessors and
microcomputer systems. No preliminary
knowledge of computers or microprocessors is
required to read this book, although a basic
engineering knowledge is naturally an
advantage. Intended for all wishing to under-
stand the concepts, techniques and com-
ponents of microprocessors in a short time.
$9.95.*

® INTRODUCTION TO MICROPRO-
CESSORS by Charles Rockwell of MICRO-
LOG is an ideal reference for the individual
desiring to understand the hardware aspects
of microprocessor systems. Describes the
hardware details of computer devices in terms
the beginner can understand, instead of treat-
ing the micro chip as a “’black box.” General
information about hardware systems is pro-
vided. Specific systems are not described and
programming is only briefly discussed. $17.50
US and Canada, $20 elsewhere.*

® AN INTRODUCTION TO MICROCOM-
PUTERS, VOLS. 1 AND 2 by Adam Osborne
Associates, are references dealing with micro-
computer architecture in general and specifi-
cally with details about most of the common
chips. These books are not software-oriented,
but are invaluable for the hobbyist who is
into building his own interfaces and pro-
cessors. Volume 1 is dedicated to general
hardware theory related to micros, and
Volume 2 discusses the practical details of
each micro chip. (Detailed review in Kilobaud
#2) Volume 1 — $7.50*; Volume Il —
$12.50.*

® HOME COMPUTERS: A BEGNINNERS
GLOSSARY AND GUIDE this book is in-
tended as a quick reference source for begin-
ners. Included is a general introduction to
microcomputers, a simple application &
sample system, the history of microcomputers
& their uses, and an introduction to same
actual equipment. A chapter on number
systems includes a number conversion chart,
binary arithmetic from conversions to divi-
sions, and a discussion of octal and hexa-
decimal numbers. A good background to read
technical literature and computer equipment
specifications. $6.95.*

in BASIC, then what? Then you need some
programs in BASIC, that’'s what. This book
has 101 games for you, from very simple to
real buggers. You get the games, a description
of the games, the listing to put in your
computer and a sample run to show you how
they work. Fun. Any one game will be worth
more than the price of the book for the fun
you and your family will have with it. $7.50.*

©® SCELBI'S FIRST BOOK OF COMPUTER
GAMES Need a game for your 8008 or 8080
microprocessor? Has three popular games,
""Space Capture,” ‘‘Hexpawn,”” and “‘Hang-
man.”” Complete flowcharts, logic description,
program listing, and instructions are provided.
A must for the game freak! $14.95.*

Use the order card in the back of this magazine or itemize your order on a separate piece of paper and mail to:
Kilobaud Book Department Peterborough NH 03458
Be sure to include check or detailed credit card information
*Add $1.00 shipping & handling charge for each order. Note: Prices subject to change on books not published by 73 Magazine.

g
:
'.§
g
:
n




software-programming

®DISCOVERING BASIC — A Problem
Solving Approach by Robert E. Smith deals
with progressively more complex problems
which allow the reader to discover the vocab-
ulary of BASIC language as he develops skill
and confidence in putting it to work. Clear
and concise explanations. Problems used
cover a wide range of interests — insurance,
geometry, puzzles, economics, etc. $6.85.*

® BASIC New 2nd Edition. by Bob Albrecht.
Self-teaching guide to the computer language
you will need to know for use with your
microcomputer. This is one of the easiest
ways to learn computer programming.
$4.95.*

® A QUICK LOOK AT BASIC by Donald D.
Spencer. A perfect reference for the beginning
programmer. Assumes that the reader has no
previous programming experience and is a
self-teaching guide for the individual desiring
to learn the fundamentals of BASIC. $4.95.*

®MY COMPUTER LIKES ME ... WHEN 1|
SPEAK BASIC An introduction to BASIC . . .
simple enough for your kids. If you want to
teach BASIC to anyone quickly, this book is
the way to go. $2.00.*

®FUN WITH COMPUTERS AND BASIC by
Donald D. Spencer, contains an easy-to-under-
stand explanation of the BASIC Programming
Language and is intended for persons who
have had no previous exposure to computer
programming. Over half the book is devoted
to problems using games, puzzles, and math-
ematical recreations. A superior book for
self-teaching and learning computer pro-
gramming. $6.95.*

® SIXTY CHALLENGING PROBLEMS
WITH BASIC SOLUTIONS by Donald Spen-
cer, provides the serious student of BASIC
programming with interesting problems and
solutions. No knowledge of math above
algebra required. Incudes a number of game
programs, as well as programs for financial
interest, conversions and numeric manipula-
tions. $6.95.*

® THE SECRET GUIDE TO COMPUTERS
Parts 1, 2, and 3 by Russ Walter. Part One
describes computers in general, and after
reading for ten minutes you will be writing
simple BASIC programs! Part Two discusses
computer applications. It's one thing to
master the syntax of a language such as
BASIC and another to solve problems using
the new tool. Part Three describes program-
ming languages. Ever heard of APL and
QLISP? BASIC is not the only language used
to program computers. 7th Edition. Part | -
$2.75%; Part Il — $2.50%; Part 11l — $3.50.*

®SOME COMMON BASIC PROGRAMS
published by Adam Osborne & Associates,
Inc. Perfect for non-technical computerists
requiring ready-to-use programs. Business pro-
grams, plus miscellaneous programs. Invalu-
able for the user who is not an experienced
programmer. All will operate in the stand-
alone mode. $7.50 paperback.*

® Scientific Research Instruments’ BASIC
SOFTWARE LIBRARY is a complete do-it-
yourself kit. Written in everybody's BASIC
immediately executable in ANY computer
with at least 4K, no other peripherals needed.
Vol. | contains business and recreational
programs and is 300 pages. Vol. Il is 260
pages and contains math, engineering, sta-
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tistics and plotting programs. Vol. |Il contains
money managing, advanced business programs
such as billing, A/R, inventory, payroll, etc.
Vol. IV contains general purpose programs
like loans, rates, retirement, plus games:
Poker, Enterprise (take charge while Capt.
Kirk is away), Football and more! Vol. V is
filled with experimenter’s programs including
games, pictures and misc. problems like
“logic.”” Vols. | & Il $24.95,* Vol. Il
$39.95,* Vol. IV & V $9.95 each.*

® MICROPROCESSOR PROGRAMMING for
Computer Hobbyists by Neill Graham is for
the hobbyist interested in intermediate and
advanced techniques of programming and
data structuring. Written to take up where the
computer manufacturers’ instruction manuals
and the introductory programming language
texts leave off. $8.95.*

| ® ADVANCED BASIC — Applications and

Problems by James Coan is for those who
want to extend their expertise with BASIC.
Offers advanced techniques and applications.
$6.95.*

® 8080 PROGRAMMING FOR LOGIC |
in-depth |

DESIGN Ideal reference for an
understanding of the 8080 processor. Appli-
cation-oriented and the 8080 is discussed in
light of
logic. Practical design considerations are pro-
vided for the implementation of an 8080-
based control system. $7.50.*

®38080 SOFTWARE GOURMET GUIDE
AND COOKBOOK If you have been spending
too much time developing simple routines for
your 8080, try this new book by Scelbi
Computing and Robert Findley. Describes
sorting, searching, and many other routines
for the 8080 user. $9.95.*

® 6800 PROGRAMMING FOR LOGIC
DESIGN Oriented toward the industrial user,
this book describes the process by which
conventional logic can be replaced by a 6800
microprocessor. Provides practical informa-
tion that allows an experimenter to design a
complete micro control system for the
“ground up.” $7.50.*

® 6800 SOFTWARE GOURMET GUIDE &
COOKBOOK If you have been spending too
much time developing routines for your 6800
microprocessor, try the new book by Scelbi
Computing and Robert Findley. Describes
sorting, searching, and many other routines
for the 6800 user. $9.95.*

® FORTRAN PROGRAMMING by Donald
Spencer. FORTRAN was designed for com-
plex numeric calculations; and possesses ex-
tended |/O capability. It is easily learned, as it
is an English-like computer language. $7.50.*

® FORTRAN WORKBOOK by Donald
Spencer. Provides practical examples and
problems to solve. Flowcharting is also dis-
cussed. Almost all micros support BASIC — it
won’t be long before FORTRAN is common-
place. $3.95.*

® CHEMISTRY WITH A COMPUTER by Paul
A. Cauchon, contains a collection of tutorial,
simulation and problem-generation computer

© programs. Usable with almost any chemistry

course in the high school or college level.
$9.95.*

Use the order card in the back of this magazine or itemize your order on a separate piece of paper and mail to:

Kilobaud Book Department

Peterborough NH 03458

Be sure to include check or detailed credit card information

>k Add $1.00 shipping & handling charge for each order.

Note: Prices subject to change on books not published by 73 Magazine.
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® MICROPROCESSOR |INTERFACING
TECHNIQUES by Austin Lesea & Rodnay
Zaks will teach you how to interconnect a
complete system and interface it to all the
usual peripherals. It covers hardware and
software skills and techniques, including the
use and design of model buses such as the
|EEE 488 or $100. $9.95.*

®TTL COOKBOOK by Donald Lancaster.
Explains what TTL is, how it works, and how
to use it. Discusses practical applications, such
as a digital counter and display system, events
counter, electronic stopwatch, digital volt-
meter, and a digital tachometer. $8.95.*

®CMOS COOKBOOK by Don Lancaster.
Details the application of CMOS, the low
power logic family suitable for most appli-
cations presently dominated by TTL. Re-

quired reading for every serious digital
experimenter! $9.95.*
®TVT COOKBOOK by Don Lancaster,

describes the use of a standard television
receiver as a microprocessor CRT terminal.
Explains and describes character generation,
cursor control and interface information in
typical, easy-to-understand Lancaster style.
$9.95.*

®BUILD-IT BOOK OF DIGITAL ELEC-
TRONIC TIMEPIECES by Robert Haviland is
a data-packed guide to building every time-
keeping device you can imagine: rugged ship-
board clocks, second-splitting digital IC
chronometers, decorator digital clocks, a pre-
cision timer, a frequency-period meter, a tide
and moon clock, an automatic alarm setter,
etc. Including full-size printed circuit board
layouts. $6.95.*

® COMPUTER DICTIONARY by Donald D.
Spencer. Defines words and acronyms used by
computerists in a clear, easy to understand
style. This reference is a must for the
individual getting started in the world of
microcomputers. $5.95.*

®BRAND NEW DICTIONARY This micro-
computer dictionary fills the need to become
quickly acquainted with the terminology and
nomenclature of the revolution in computers.
There is also a comprehensive electronics/
computer abbreviations and acronyms
section. $15.95.*

®THE UNDERGROUND BUYING GUIDE
Here is a handy guide for the electronics
enthusiast. Over 600 sources of equipment
and literature are provided. Cross-referenced
for ease of use. Electronic publishing houses
are'also listed. $5.95 each.*

® NOVICE STUDY GUIDE The most
complete Novice study guide available. It is
brand new. This is not only invaluable for
anyone wanting to get started in amateur
radio, but also it is about the only really
simple book on the fundamentals of elec-
tricity and electronics. $4.95.*

®GENERAL CLASS STUDY GUIDE Takes
over on theory where the Novice book leaves
off. You'll need to know the electronic
theory in this to work with computers and
you'll not find an easier place to get the
information. $5.95.*

®SSTV HANDBOOK This excellent book
tells all about it, from its history and basics to
the present state-of-the-art techniques. Hard-
bound $7,* Softbound $5.*

hardware

MIC
\NTERFACING
TECHNIQUES

|’ﬂ‘un|'|c'.\\ (.ui.dc
for ('nmplll\'rh:\”
January - June 1Y

MICROCOMPU'rEn

amateur radio books

* ychon,

TELEVISIoN
HANDSOOK

® THE “COMPULATOR"” BOOK — Building
Super Calculators & Minicomputer Hardware
with Calculator Chips by R. P. Haviland,
provides ideas, design info and printed circuit
boards for calculator chip projects, measure
time, tie in with a Teletype to create a
virtually infinite memory system, and count-
less other functions. $7.95.*

TEST EQUIPMENT LIBRARY

® VOL | COMPONENT TESTERS Build your
own test equipment and save a bundle (and
have a lot of fun). Volume | of the 73 Test
Equipment Library shows you how to build
and use transistor testers (8 of ‘em), three
diodes testers, 3 IC testers, 9 voltmeters and
VTVMs, 8 ohmmeter, 3 inductance meters,
and a raft of other gadgets for checking
temperature, crystals, Q, etc. $4.95.*

® VOL 11 AUDIO FREQUENCY TESTERS If
you're into audio such as digital cassette
recording, RTTY, Baudot vs ASCII, SSTV,
SSB, Touchtone or even hi-fi you’ll want to
have this book full of home built test equip-
ment projects. Volume |l $4.95.*

® VOL 11l RADIO FREQUENCY TESTERS
This is of more interest to hams and CBers:
test equipment you can build for checking
out transmitters and receivers, signal gener-
ators, noise generators, crystal calibrators,
GDOs, dummy loads. $4.95.*

® VOL. IV IC TEST EQUIPMENT Become a
trouble-shooting wizard. All you need to
know about pulse, audio and sync generators,
frequency counters, digital component
testers, logic probes and more! Plus a cumu-
lative index for all four volumes of the 73
Test Equipment Library. $4.95.*

® 1976 PERIODICAL GUIDE FOR COM-
PUTERISTS is a 20-page book which indexes
over 1,000 personal computing articles for the
entire year of 1976 from Byte, Creative
Computing, Digital Design, Dr. Dobbs
Journal, EDN, Electronic Design, Electronics,
Interface Age, Microtrek, Peoples Computer
Company, Popular Electronics, QST, Radio
Electronics, SCCS Interface and 73 Amateur
Radio. Price $3.00.* New January — June
1977 Edition (includes Kilobaud) — $3.00.*

® TYCHON’'S 8080 OCTAL CODE CARD
Slide rule-like aid for programming and
debugging 8080 software contains all the
mnemonics and corresponding octal codes.
Also available, Tychon's 8080 Hex Code
Card, same as above only has hex codes
instead of octal. $3.00 each.*

®VHF ANTENNA HANDBOOK This new
handbook details the theory, design and
construction of hundreds of different VHF
and UHF antennas. Packed with fabulous
antenna projects you can build. $4.95.*

® WEATHER SATELLITE HANDBOOK
Simple equipment and methods for getting
good pictures from the weather satellite. Dr.
Taggart WB8DQT $4.95.*

® THE NEW RTTY HANDBOOK is a brand
new 1977 edition and the only up-to-date
RTTY book available. The state-of-the-art has
been changing radically and has made all
previous RTTY books obsolete. It has the
latest circuits, great for the newcomer and the
expert alike. $5.95.*

Use the order card in the back of this magazine or itemize your order on a separate piece of paper and mail to:

Kilobaud Book Department

* Add $1.00 shipping & handling charge for each order.

Peterborough NH 03458

Be sure to include check or detailed credit card information
Note: Prices subject to change on books not published by 73 Magazine.
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® VIICROPROCESSORS FROM CHIPS TO

detailed introduction to microprocessors and
microcomputer systems. No preliminary
knowledge of computers or microprocessors is
required to read this book, although a basic
engineering knowledge is naturally an
advantage. Intended for all wishing to under-
stand the concepts, techniques and com-
ponents of microprocessors in a short time.
$9.95.*

® YOUR OWN COMPUTER by M. Waite and
M. Pardee. The personal computer has been
touted as the next consumer product. But
most individuals still wonder why. Much
technical material has been written but there
is little material for the average individual
without an extensive background in elec-
tronics. This book removes the stigma of
complexity that surrounds the computer and
has succeeded in providing a simple easy-to-
understand guide to these units. $1.95.*

® BEGINNING BASIC by Dr. Paul Chirlian
provides a really basic BASIC that covers all
the topics in simple, easy-to-understand
language. Nothing is left out, everything is
presented in clear, step-by-step fashion. This
book will make a good BASIC programmer of
any reader. $9.95.*

® THE COMPUTER QUIZ BOOK by Donald
D. Spencer is written for readers who would
like to test themselves on basic computer
concepts. It may be used effectively by
students, teachers, laymen, programmers, per-
sonal computer users, or anyone else inter-
ested in checking their knowledge of
computer concepts. $5.95.*

®PAYROLL WITH COST ACCOUNTING —
IN BASIC by L. Poole & M. Borchers includes
program listings with remarks, descriptions,
discussion of the principle behind each pro-
gram, file layouts, and a complete user’s
manual with step-by-step instructions, flow
charts, and simple reports and CRT displays.
Payroll and cost accounting features include
separate payrolls for up to 10 companies,
time-tested interactive data entry, easy correc-
tion of data entry errors, job costing (labor
distribution), check printing with full deduc-
tion and pay detail, and 16 different printed
reports, including W-2 and 941. Price only
$12.50.*

SYSTEMS by Rodnay Zaks is a complete and

rodnay 23
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Use the order card in the back of this magazine or itemize your order on a separate piece of paper and mail to:
Kilobaud Book Department
Be sure to include check or detailed credit card information

& 3k Add $1.00 shipping & handling charge for each order. Note: Prices subject to change on books not published by 73 Magazine. j

TAKE A CHANCE

Peterborough NH 03458

®HOW TO BUY & USE MINICOMPUTERS
AND MICROCOMPUTERS by Wm. Barden,
Jr. This book discusses these smaller brethren
of computers and shows how the reader can
become a part of the revolution — how he can
own and use a functioning computer system
in his home to do a variety of practical or
recreational tasks. $9.95.*

® THE B8080A BUGBOOK-MICROCOM-
PUTER INTERFACING AND PROGRAM-
MING is written for the 8080 user who has a
knowledge of digital elements and operations.
This book will be invaluable, as it explains the
fundamental tasks of microcomputer inter-
facing and the associated microcomputer 1/O
programming for 8080-based microcom-
puters. Only $9.95.*

® HOW TO PROGRAM MICROCOMPUTERS
by Wm. Barden, Jr. Here is a guide to
assembly language programming of the Intel
8080, Motorola MC6800, and MOS Tech-
nology MCS6502 microprocessors. It s
written especially for beginning programmers
with hobbyist microcomputers based on one
of these three chips. The topics covered range
from data manipulations at the bit level up to
data handling of tables and lists, and from
simple adds and subtracts up to floating-point
operations. $8.95.*

® TAKE A CHANCE WITH YOUR CAL-
CULATOR Lennart Rade wrote this book to
help you to discover the world of probability
with your programmable calculator. You will
need NO previous experience either in prob-
ability theory or in programming to learn
both from this book. $8.95.*

® A STEP BY STEP INTRODUCTION TO
8080 MICROPROCESSOR SYSTEMS by
D.L. Cohn & J.L. Melsa. This microprocessor
book is written for people who don’t know
anything about microprocessors but who wish
they did. The step-by-step presentation does
not require any computer or electronics back-
ground, so anyone who is interested can
follow it. However, the book is not only
intended for beginners. Engineers and tech-
nicians who are familiar with electronics will
find the software descriptions valuable in
updating their skills. Computer professionals
will find the detailed treatment of the 8080
architecture and instruction set useful. Price
$7.95.*

r‘-.-.-.-.-.-.-.-.-O-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.'

P.-.-.-.-.-.-.

F-8 MICROCOMPUTER Model 1080
.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-'-.-.-.-.-.-.-.-.-.-.‘.
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iF-8 MICROCOMPUTER ON SINGLE BOARD:

WITH F-8 CPU, FAIRBUG PSU, 3553 SMI-DEVELOPED FOR DESIGN ENGlNEERS AND SERIOUS HOBBYISTS

Design Features Include:

« Buffered address and data bus to S-
100 expansion connector * 4K program
memory - 2708 sockets * 2K 2nboard
page selectable static RAM « FAIRBUG
monitor plus 1K 2708 custom monitor «
Independent FAIRBUG scratch pad RAM
« Memory protect switches « Buffered
high speed data input port* 1/O/interface
selection (all 4 ports available) « Two
sockets for I/0 expansion * 20 ma or RS
232 interface * Quality solder masked
PC board * Program control timers ¢
Documentation * 64K addressing range
* Prime parts

00

Price postpaid Assembled $299
KlT California 1esidents add 6% tax

Send check. money order. corporate

purchase order or COD orders to

COUDEODUICY

19824 Ventura Blvd.
Woodland Hills, CA91364

(213) 340-8843 (g2



1977 KB BACK ISSUES

kilobaud

kilobaud

The Small Computer Magazine. ,

kllobcud

» Small Computer Magazine

kilobaud

The Small Computer Magdll)e

kilobaud

¢ Sm. ur mputer Magaz The Small Computer Magazine

The Small Computer Magazine The Sor aIIC mputer Magazin

Issue #1—3$5.00; #2 thru #12—8$3.00 each.

I Please send Kilobaud back issues:
____issues SEPT 77—$3

issues OCT 77—83
_ issues NOV 77 —83

___issues JAN 77-85 ____issues MAY 77—83
____issues FEB 77—83 ____issues JUNE 77—83
____issues MAR 77—83 ___issues JUL 77—83

Add $1.00 shipping & handling for each order.
[JBankAmericard/Visa [IMaster Charge []JAmerican Express I

Card # Expiration date |
Signature I
Name l
Address

City State Zip Jl

____lissues APR 77—8$3 ____issues AUG 77—83  __ issues DEC 77—83
TOTAL:
Have credit card # handy and call
| TOLL FREE (800) 258-5473
I___ 5/78 Kilobaud ® Peterborough NH 03458

144



COMPUTER
MAILING LIST

Completely re-written and updated to include dealers, clubs,
publications, and manufacturers. (It's the one we use for our
mailings and we update it daily.) The list has over 2000
names painstakingly gathered from manufacturers, magazine
ads, new product releases, hobby computer shows, and direct
mail. You can buy this list printed on self-sticking labels for

kilobaud

pererborough nh 03478

1977 kilobaud Binders

Keep your Kilobauds from being lost or
damaged in these handsomely appointed binders
with rich blue covers and gold lettering. Each
binder holds 12 issues, making an EXCELLENT
REFERENCE HANDBOOK. Several binders
form a quality library you can be proud of.

Order yours today . . . only $6.50 each . . . 2 for

$12.00.

Use the order card in the back of this magazine or itemize your
order on a separate piece of paper and mail to:

Kilobaud Binders Peterborough NH 03458
Be sure to include check or detailed credit card information
Add $1.00 shipping & handling charge for each order.

® HOBBY COMPUTERS ARE HERE If you (or a friend)
want to come up to speed on how computers work

. hardware and software . . . this is an excellent book.
It starts with the fundamentals and explains the cir-
cuits, the basics of programming, along with a couple of
TVT construction projects, ASCII-Baudot, etc. This book
has the highest recommendations as a teaching aid for
newcomers. $4.95

® THE NEW HOBBY COMPUTERS! This book takes it
from where ‘“Hobby Computers Are Here” leaves off,
with chapters on Large Scale Integration, how to choose
a microprocessor chip, an introduction to programming,
low cost I/O for a computer, computer arithmetic, check-
ing memory boards, a Baudot monitor/editor system, an
audible logic probe for finding those tough problems, a
ham’s computer, a computer QSO machine...and
much, much more! Everything of interest is there in one
volume. Don't miss this tremendous value! Only $4.95

Have your credit card handy and call toll-free
800-258-5473, or use the card in the back of this
magazine and send your check to:

KILOBAUD Book Dept. ® Peterborough, NH 03458
(Be sure to include $1.00 per order for shipping & handling.)
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Let us know 8 weeks in advance so that you won'’t miss
a single issue of Kilobaud.

Attach old label where indicated and print new address
in space provided. Also include your mailing label
whenever you write concerning your subscription. It
helps us serve you promptly. Write to:

e KILOBAUD ® PETERBOROUGH NH 03458 @

O Payment enclosed
(1 extra BONUS issue)
O Bill me later

I [0 Address change only
[0 Extend subscription
O Enter new subscription
I O 1 year $15.00
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it's a good bet the company
vou bought your computer from
doesn’t even make peripherals!

It's no great surprise! Most
computer companies got their
start in the digital logic end of
the business. They were great
at building calculators and
later computers but when it
came right down to it, most
just didn't have the experi-
ence necessary to build the
peripherals to support their
computer products. And that
left a vacuum!

At Heath we had the advan-
tage. Our years of experience
in electronic kit design gave
us plenty of background with
not only digital logic but
mechanical and video design
as well. And our assembly
manuals and documentation
are world-famous for easy to
understand instructions.

We built the world's first digi-
tal color television, a unique
fully synthesized FM tuner,
digital frequency counters,
clocks — even a digital bath-
room scale.

So when we entered the per-
sonal computing market we
had the “know-how” to build
not only our outstanding H8
and Hll, 8 and 16-bit comput-
ers, but, in addition, a com-
plete line of supporting
peripheral kits!

Select the H9 Video Terminal,
the H10 Papertape Reader/
Punch, and very soon our
own, complete, Floppy Disk
system. Each was designed
with the systems approach in
mind. Each was conceived to
integrally mesh with not only
our own computers, but

_E S e e O Rl O e T N BEE a aam
Heath Company Dept. 351-410
I Schlumberger Benton Harbor, Ml 49022

Please send me my FREE Catalog. | am not on your mailing list.

through our set of sophisti-
cated interfaces, most others
aswell. And in that way we're
making every effort to fill the
vacuum the others left!

So when you're ready to
communicate with your com-
puter turn to Heath. We've got
the peripheral kits you'll need
and at prices you can afford.

Maybe the company who sold
you your computer didn't
think about peripherals — but
we sure did! And come to
think about it maybe that's
why you should come to
Heath...in the first place.

or brin

146

Name

Address

City. State
CP-146 Zip

Read about nearly
400 money-saving,

fun-to-build
electronic kits.

coupon to a
2 Heathkit Electronic
Center for your catalog.
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AVAILABLE LOCALLY AT
HEATHKIT ELECTRONIC CENTERS
(Units of Schlumberger Products
Corporation) Retail prices on some
products may be slightly higher.

ARIZONA: Phoenix, 85017, 2727 W. Indian School
Rd., Phone: 602-279-6247; CALIFORNIA: Anaheim,
92805, 330 E. Ball Rd., Phone: 714-776-8420; EIl
Cerrito, 94530, 6000 Potrero Ave., Phone: 415-236-
8870; Los Angeles, 90007, 2309 S. Flower St.,
Phone: 213-749-0261; Pomona, 91767, 1555 Orange
Grove Ave. N., Phone: 714-623-3543; Redwood
City, 94063, 2001 Middlefield Rd., Phone: 415-365-
8155; Sacramento, 95825, 1860 Fulton Ave., Phone:
916-486-1575; San Diego (La Mesa, 92041), 8363
Center Dr., Phone: 714-461-0110; San Jose (Camp-
bell, 95008), 2350 S. Bascom Ave., Phone: 408-
377-8920; Woodland Hills, 91364, 22504 Ventura
Blvd., Phone: 213-883-0531; COLORADO: Denver,
80212, 5940 W. 38th Ave., Phone: 303-422-3408;
CONNECTICUT: Hartford (Avon, 06001), 395 W.
Main St. (Rte. 44), Phone: 203-678-0323; FLORIDA:
Miami (Hialeah, 33012), 4705 W. 16th Ave., Phone:
305-823-2280; Tampa, 33614, 4019 West Hills-
borough Ave., Phone: 813-886-2541; GEORGIA:
Atlanta, 30342, 5285 Roswell Rd., Phone: 404-252-
4341; ILLINOIS: Chicago, 60645, 3462-66 W. De-
von Ave., Phone: 312-583-3920; Chicago (Downers
Grove, 60515), 224 Ogden Ave., Phone: 312-852-
1304; INDIANA: Indianapolis, 46220, 2112 E. 62nd
St., Phone: 317-257-4321; KANSAS: Kansas City
(Mission, 66202), 5960 Lamar Ave., Phone: 913-
362-4486; KENTUCKY: Louisville, 40243, 12401
Shelbyville Rd., Phone: 502-245-7811; LOUISIANA:
New Orleans (Kenner, 70062), 1900 Veterans
Memorial Hwy., Phone: 504-722-6321; MARYLAND:
Baltimore, 21234, 1713 E. Joppa Rd., Phone: 301-
661-4446; Rockville, 20852, 5542 Nicholson Lane,
Phone: 301-881-5420; MASSACHUSETTS: Boston
(Peabody, 01960), 242 Andover St., Phone: 617-
531-9330; Boston (Wellesley, 02181), 165 Wor-
cester Ave. (Rt. 9 just west of Rt. 128), Phone:
617-237-1510; MICHIGAN: Detroit, 48219, 18645
W. Eight Mile Rd., Phone: 313-535-6480; E. De-
troit, 48021, 18149 E. Eight Mile Rd., Phone: 313-
772-0416; MINNESOTA: Minneapolis (Hopkins,
55343), 101 Shady Oak Rd., Phone: 612-938-8371;
MISSOURI: St. Louis (Bridgeton), 63044, 3794
McKelvey Rd., Phone: 314-291-1850; NEBRASKA:
Omaha, 68134, 9207 Maple St., Phone: 402-391-
2071; NEW JERSEY: Fair Lawn, 07410, 35-07
Broadway (Rte. 4), Phone: 201-791-6935; Ocean,
07712, 1013 State Hwy. 35, Phone: 201-775-1231;
NEW YORK: Butfalo (Amherst, 14226), 3476 Sheri-
dan Dr., Phone: 716-835-3090; Jericho, Long Is-
land, 11753, 15 Jericho Turnpike, Phone: 516-334-
8181; Rochester, 14623, 937 Jelferson Rd., Phone:
716-244-5470; White Plains (North White Plains,
10603), 7 Reservoir Rd., Phone: 914-761-7690;
OHIO: Cincinnati (Woodlawn, 45215), 10133
Springfield Pike, Phone: 513-771-8850; Cleveland,
44129, 5444 Pearl Rd., Phone: 216-886-2590; Col-
umbus, 43229, 2500 Morse Rd., Phone: 614-475-
7200; Toledo, 43615, 48 S. Bymne Rd., Phone: 419-
537-1887; PENNSYLVANIA: Philadelphia, 19149,
6318 Roosevelt Blvd., Phone: 215-288-0180; Frazer
(Chester Co.), 19355, 630 Lancaster Pike (Rt. 30),
Phone: 215-647-5555; Pittsburgh, 15235, 3482 Wm.
Penn Hwy., Phone: 412-824-3564; RHODE ISLAND:
Providence (Warwick, 02886), 558 Greenwich
Ave., Phone: 401-738-5150; TEXAS: Dallas, 75201,
2715 Ross Ave., Phone: 214-826-4053; Houston,
77027, 3705 Westheimer, Phone: 713-623-2090;
VIRGINIA: Alexandria, 22303, 6201 Richmond
Hwy., Phone: 703-765-5515; Norfolk (Virginia
Beach, 23455), 1055 Independence Blvd., Phone:
804-460-0997; WASHINGTON: Seattle, 98121, 2221
Third _Ave., Phone: 206-682-2172; WISCONSIN:
Milwaukee, 53216, 5215 W. Fond du Lac, Phone:
414-873-8250.



This 8-bit machine,

by itself, is as versatile
as a lot of systems

that include peripherals

HEA’I‘HKI’I‘

System Engineered
for Personal Computing

Be sure to use coupon on
facing page of this magazine
to order your FREE
Heathkit Catalog!
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One-Stop
Comiponent Center
NEW! | EXPANDED PRODUCT LINE. ..

LINEAR CAPACITORS
LMssIV Aluminum Electrolytic

LMI2IN
LMTIRN
rrery
LMIZOC 8 (7908) LMI4IN
LMI20T-5 (7905) LMI4SEV (5558V)
LMI20T 13(7912) LMI4BEN
LMIZOT BTN

P.C. POTENTIOMETERS

DIODES

<

LU"O‘ Vilima) ca3t30 4 1ABTIND 14)

LMsss Y c 50' 1N40OY

LMsset LMI900N (CA4011 IN40O4
INACO?

4700t 50V INET44  MDA-5803

Dipped TRANSISTORS
INI0AS

INID0E

:nam

MICROPROCESSOR
2.0 23"

CONNECTOHKS
0825P Piug  DB2SS Socasr

F2mts 100V DATA RnOQves

Q1imta 100V

CRYSTALS

CYIA  CY¥2A CYW2A

cL!

14 gin el 18 pin cip

WEF 3AG

/780 Dats Beoh
'Jtu'A: Products only

HEAT SINKS
% W RESISTOR ASST.

Warr 5%
80 e Awortments

Toswe
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A new component product line of over 260 items developed for the independent adealer. Guaranteed nationally advertised
products. Complete JIM-PAK program includes national®advertising, direct mail programs, store display racks, stock
rotation plan and return policy. For dealer information, write or call JIM-PAK, 1021 Howard Avenue, San Carlos, CA
94070 (415) 592-8097.

SEE JIM-PAK AT NEWCOM 78 — MAY 2, 3 and 4, 1978 AT THE LAS VEGAS HILTON
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SEE YOUR LOCAL .

ALABAM L
Mobils Lafayerte Racvo Elsctronics
ARIZOMN
Fountain Hil's P & > Communications
Tempe Computerworld Inc.
Yuma Yuma Electronics
CALIFORNIA
Bellfiower Ear'’s Hobby Shop
Berkeley Al Lasher Electronics
Fortana Fontana Ejectronics
Fuilerton Orvac Electronics Inc.
Long Beach Scorr Radio Supply
Mission Viejo Tower Electronics Corp
Monterey Zack 't
Electronic Center
Zack Elsctronics
Pasadena Dow Radio Inc.
Sacramento The Radio Place
Sacramento Zackit
San Carlos J & H Outlet Store
Radtio Shack A.S.C. Mira Mesa
San Fernando San Feri ando Electronics
San Francisco Zack Electronics
San Jose Quement Electronics
San Luis Ob o Mid-State Electronics
Santa Monica Mission Control
Sunnyvale Sunnyvale Electronics
Vallejo Zackit
Walnut Cres! Byte Shop Computer Store
CANADA
Albertz | Lalgary) The Computer Shop
Ontario (Witiowdale)  Home Computer Centre
COLORADO
Aurora

Oceansicte
Palo Alto

Com Co Electronics
Steamboat Norm’s TV & Electronics
CONNECTICUT
Bridgeport Bridgeport Computer
FLORIDA
Ft. Lauderclole Computers For You
Lakeiand Lakeland Specialty Electronics
Orlande  Altair Computer Center of Orlando
Tampa AMF Electronics
Tampa Microcomputer Systems
FRANCE
Paris Computer Boutique
GEORGIA
Atlanta Atlanta Computer Mart

Delcoms Hawaii
Integrated Circuit Supply

Audiotronics

Tri-State Electronics
Itty Bitty Machine Co

Moyer Electronics

Tri-State Electronics

ILLINOIS (Continued)
Oak Pack

Scheumburg
INDIANA

East Chicago

Hammond
1owa

Indianola
KAWSAS

= DEALER TODAY...

Spectronics
Data Domain

Acro Electronics
Quantum Computer Works

Electronix Limited

Wichita Amateur Radio Equizment Co.

KENTUCKY
Lexington

LOUISIANA
Baton A

MARYLAND

Radio-Elrctronic Equipment Co.

Davis Electronics Supply

Baltimore  Computer Workshop of Baltimore

Baitimore
Lavale
Rockville
Towson

Towson
MASSACHUSETTS
Medford

North Adams

Waltham
MICHIGAN

Grand Rapids

Lansing

Mt. Clormens
MINNESOTA

Duluth

Eagan
MISSOURI

E! Dorado Springs

Everything Electronic
J & M Electronics
Computer Workshop
Baynesville ilectronics
Computers, Etc.

Tufts Electron’cs

Electronics Supply Cenier
Computer Mart In-. -

Micro Computer World

Fulton Radio Supply

The Computer Store

Northwest Radio of Duluty
Computer Room Inc.

Beckman Electronics

Packville  Computer Workshop of Kansas City

MONTANA~
Billings
NEBRASKA
Lincoln
Omaha

NEVADA

Las Veges
NEW JERSEY

Conley Racho Supp'y

Altair Computer Center
Omaha Computer Store

Ceniury 23

Bayvilie A R.S. Communications Services

Cherry Hill

Compum Emporium
Ce Works

Pompton Lakes

Ramsey
NEW YORK
Albany
New York
New York
Troy

White Plains
NORTH CAROLINA
Durham

Greensboro
Raleigh

Computer Corner
of New Jersey
Typetronic Computer Store

Fort Orange Electronics
The Computer Stores Inc.

Computer Mart of New York

Trojan Electronics
The Computer Corner

Futureworla

Byte Shop
By te Shop of Raleigh

OHIO
Bucyrus
Cincinnati

Ontario
Salem

PANAMA
Panama City
PENNSYLVANIA

Hershey
Murraysville

RHODE ISLAID
Crantion
Pawtucket

SINGAPORE

SOUTH CAROLINA

No. Charleston
TENNESSEE
Clarksville
Knoxville
Memphis
Oak Ridge
TEXAS
Dailas
Houston
Houston
Houston
San Antonio
VIRGINIA

Springtield

Virginia Beach
WASHINGTON

Spokane
WEST VIRGINIA
Morgantown
Morgantown

Mead Electronics

Digital Design

Altaic Computer Center
Universal Amateur Radio
Hosfelt Electronics

Sound Service
Bits, Bytes & Micros

Altair Computer Center
Herrick Electronics
Miller Electronics
Computer Pathways

Sonitel, S.A.
Microcomputer Systems Inc.
Computer Workshop

of Pittsburgh

Jabbour Electronics City
Jabbour Electronics City
Intertrade (PTE) Ltd.
Technical Services Inc.

Masstronics

Byte Shop

Sere-Rose & Spencer Electronics

Computer Denn

CompuShop

Altair Computer Center
CompuShop

Interactive Computers
Sherman Electronics Supply

Computer Hardware Store
Computers Plus

Lafayette Electronics
Computers-To-Go
Computer Workshop

of North Virginia

Heathkit Electronics Center

Altair Computer Center
Electronics

Riverview Electronics
C-Com

Empire Electronics
Personal Computers

The Computer Corner
Electro Distributing Co.




