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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, I 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-AII 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, I 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, I began to con-
sider the possibilities: hard-
ware problems, software prob-
lems or simply another exam-
ple of Murphy's Law. I 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, I 
suggested that we leave the 
computer and come back when 
it was done. 

Much to my suprise, thirty 
minutes later the sorting was 
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R I P P L E 

SET UP 

N 

SORT ---

ARRAY ---

5 REM ---

6 REM ---

10 N i l 50 

D IM D (N ) 

FOR 1 : 1 TO 

D ( I ) i j 

J : J - 1 

NEXT 

P R I N T " * " 

REM --- START OF SORT ---

M:N 
C r0 
FOR I r l TO M-1 

CMrCM+1 

I F D ( I ) < r D ( I + l ) THEN 160 

SW=SW+1 

T : D ( I ) : D ( I ) i D ( I + n : D( I + l ) : T 

c n 
NEXT I 

I F C :1 THEN 1 0 5 

REM --- P R I N T RESULTS ---

P R I NT " S W I TCHES ;SW 

P R I NT " COMPARISONS i " ;C M 

P R I NT " S I Z E ; N 

Program A. 

complete. The pr intout re-
vealed that the list had been 
sorted exactly as requested. 
What could have caused the 
delay? Perhaps my 8080 v\/as 
slow. The benchmark programs 
in the bas ic t im ing com-
parisons art ic le {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 sort ing 
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-AII 
program took so long. 

None of the common sorting 
methods descr ibed in Mr. 
Rerko's article would speed up 
a sorting 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 
She l l -Me tzne r Sor t . Th is 
method of fered s ign i f icant 
speed advantages when sort-
ing large amounts of data. A 
flowchart of the Shell-Metzner 
Sort is shown in Fig. I .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 
he lp when s o r t i n g s m a l l 
amounts of data? 

The benchmark sorting pro-
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M O D I F I E D R I P P L E SORT 

SET UP ARRAY — -

TO N 

5 REM ---

6 REM 

10 N i l 50 

D IM D(N) 

J i N 
FOR 1 : 1 

D ( I ) 

J = J - 1 
NEXT 
P R I N T " * " 

REM START OF SORT 

M:N 
C : 0 
M:M-1 

I F M:0 

FOR 1 : 1 

CM:CMf 1 

I F D C n < : D ( I + 1 ) 

SW:SW+1 

T : D ( I ) : D ( I ) : D ( I-i-l ) : D( I + l ) : T 

C :1 

NEXT I 

I F C :1 THEN 1 I 0 

REM --- P R I N T RESULTS ---

P R I NT " S W I T C H E S : " ;SW 

P R I N T " C O M P A R I S O N S : " ;C M 

P R I N T " S I Z E -" :N 

THEN 3 0 0 

TO M 

THEN 160 

Program B. 
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B I B B L E 

SET UP 

TO N 

SORT ---

ARRAY ---

5 REM 

6 REM 

10 N : 1 5 0 

D IM DCN) 

J : N 

FOR 1 : 1 

D( I ) : J 

J : J - 1 

NEXT 

P R I N T " * " 

REM --- START OF SORT ---

M:N 

FOR 1 : 1 TO M-1 

FOR J : I + 1 TO M 

CM:CM+1 

I F D ( I ) < : D ( J ) THEN 170 

SW:SW+1 

T : D ( I ) : D ( I ) : D ( J ) : D ( J ) : T 

NEXT J 

NEXT I 

REM --- P R I NT RESULTS ---

P R I NT " S W I TCHES : " ;SW 

P R I NT " COMPARISONS : " ;C M 

P R I NT " S I Z E -" ; N 

Program C. 

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 



Fig. 1. Shell-Metzner Sort. 

sort 300 items. The S-M method 
required only 85 seconds to 
sort the same list. The speed 
advantage of the S-M sort in-
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-AII program and try 
it out. A random list of 100 en-
tries was prepared and sorted 
by the standard program. Al-
most 45 minutes were required 
to sort this list. The Do-AII 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-AII program, 
remove l i nes 4050-4115, 
4150-4280, 9220-9340 and 
replace with the new lines 
shown in Progam E. 

The only disadvantage I have 
found with the S-M technique 
so far is that it does require 
slightly more code, and it uses 
five index variables rather than 

5 REM --- SHELL METZNER SORT 

6 REM --- SET UP ARRAY — -

10 N : 3 0 0 

2 0 D IM D (N ) 

30 J : N 
40 FOR 1 : 1 TO N 

50 D ( I ) = J 

60 J : J - l 
70 NEXT 

S0 P R I N T 

90 REW START OF SORT 

120 M:N 

• 110 M r I N T ( M / 2 ) 

120 I F M:0 THEN 3 0 0 

130 J : 1 : K :N-M 

»1 40 I r J 

• 150 L : I + M 

1 5 5 CMrCM+1 

160 I F D ( I ) < D ( L ) THEN 2 1 0 

170 T r D d l : D ( n : D ( L ) : D ( L ) : T 

175 SW:SW-H 

1 « 0 I = I - M 

1'90 I F I < 1 THEN 2 1 0 

2 0 0 GOTO 1 50 

• 2 1 0 J = J+1 

2 2 0 I F J > K THEfJ 112 

2 3 0 GOTO 1 40 

• 3 0 0 REM P R I N T RESULTS ---

3 1 0 P R I N T " S W I T C H F ^ r" :5W 

3 2 0 P R I N T " C O M P A R I S O N S r " ;C M 

3 3 0 P R I N T " S I Z E ; N 

OK 

Program D. 

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 ent r ies. ! 

L I S T 4 0 5 0 

4 0 5 0 MrP 

4 0 5 5 M : I N T ( M / 2 ) 

4 0 6 0 I F M:0 THEN 1 1 40 

4 0 6 5 J : | t K : ( P - 1 ) -M 

4 0 7 0 l 3 j 

4 0 7 5 L = I + M 

4 0 8 0 I F N( T , I ) < : N ( T , L ) THEN 4 1 0 5 

408 5 GOSUB 9 2 1 0 

4 0 9 0 I : I - M 

409 5 I F I < 1 THEN 4 1 0 5 

4 1 0 0 GOTO 407 5 

4 1 0 5 J r J - H 

41 10 I F J > K THEN 4 0 5 5 

41 1 5 GOTO 4 0 7 0 

BR EAK 

OK 

L I S T 41 50 

41 50 MrP 

4 1 6 0 M : I N T ( n / 2 ) 

4 1 7 0 I F Mr0 THEN 1 1 40 

4 1 8 0 J : 1 : K : ( P - I ) -M 

4 1 9 0 I : J 

4 2 0 0 L : I + M 

4 2 1 0 I F A $ ( T , I ) < : A $ ( T , L ) THEN 42 60 

4 2 2 0 GOSUB 9 2 1 0 

4 2 3 0 I : I - M 

42 40 I F I < 1 THEN 42 60 

42 50 GOTO 42 0 0 

42 60 J : J + 1 

4 2 7 0 I F J > K THEN 41 60 

42 8 0 GOTO 4 1 9 0 

BR EAK 

OK 

L I S T 9 2 2 0 

9 2 2 0 X I : N ( 1 , L ) 

92 3 0 X 2 = N ( 2 , L ) 

92 40 8 1 $ : A $ ( I , L ) 

92 50 B 2 $ r A $ ( 2 , L ) 

92 60 FOR Z : 1 TO 2 

92 7 0 N ( Z , L ) : N ( Z , I ) 

9 2 8 0 A $ ( Z , L ) : A $ ( Z , I ) 

92 9 0 NEXT 

9 3 0 0 N ( 1 , 1 ) : X 1 

9 3 1 0 N ( 2 , 1 ) : X 2 

9 3 2 0 A $ ( l , n :B1 $ 

9 3 3 0 A $ ( 2 , I ) 3 B 2 $ 

9 3 4 0 RETURN 

BR EAK 

OK 

Program E. 



COMPUTALKER 
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A M P L I F I E R 

C O M P U T A L K I R s Y N T H E S I Z f R 

S-100 BUS 
t 

C S R 1 
S Y N T H E S I S - B Y - R U L E 

S O F T W A R E 
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MINATURE SOLID STATE 

202 VIDEO CAMERA KIT 
F E A T U R I N G A . . 100 x 100 BIT S E L F S C A N N I N G C H A R G E D C O U P L E D DEVICE 

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

FEATURES 
• Sensi t ive to infra red 

as wel l as visible l ight 
• May be used m a vacuum, 

under water and high a l t i tude 
• May be used m a magne t ic 

env i ronment b e c a u s e there is 
no high vol tage 

• All c o m p o n e n t s m o u n t e d on 
parallel 3 H " x 6 ' / ? ' s ingle 
s ided boards 

• Tota l weight under 1 lb. 

ADVANTAGES 
• IN T H E F U T U R E 

W E W I L L S U P P L Y A 
C O M P U T E R V I D E O I N T E R F A C E C A R D 

• All c lock vo l tages opera te at 6V 
regui rmg no a d j u s t m e n t s 

• H igher v ideo output s ignal 
• W e supply the power board, so only 

a 5V 1 A m p power source is n e e d e d 
• The circuitry has been s impl i f ied for 

easier a s s e m b l y 
• Two level TTL output is suppl ied for ^ ^ _ _ 

in ter fac ing 

W e supply all semiconductors , boards, data sheets. $7500 to assemble 
d iagrams, resistors, capaci tors , and 8 M M lens. and lesi -add $2 00 

Sorry w e do not supply the case, bat ter ies a n d 5V supply postage & handling 

• S > SOLID STATE SALES 

P H A 8 7 0 0 

Answer For... 
Student 
HoU^ist 
Manufacturer 

I I i n 
8700Processor: BSOSMPU. Wearfrec-ActiveKeytxwixl". 

Micro-Diagnostic?' Extensive documentation. FiillySocketed. 
Piebug Monitor: Relative address calculator. Pointer High-low. 

User Subroutines. Back-step key. 
Cassette Interface: Load & Dump by nie Tape motton 

control, Positiveindicatkwti of operatkjn. 
Applkatkxis systems from S90 (lOunit quantity) 

Development systems from $149 (single unit) 
TELL M E MORE I t , , je^ for m y s e l t t ha t t h e 8700 T h e A n s w e r . 

{ ) PleftBe send d o c u m e n t a t i o n 
and p r i c e l i s t s . $10 em;loBed. n a m e : 

( ) I doD' t need d o c u m e n t a t i o n 
p l e a s e s end p r i c e U s t s , a d d r e s s : 

( ) P l e a s e s e n d F D E E C A T A L O G . 
c i t y : lip:. 

ElECntONKS KPT.2-1 . 1020 W. Wlltblrl t M . • OklahMna Clli. OK 73116 14091 M3-g626 K 

KIMSI 

The K IM to S-100 bus 
Interface/Motherboard 

• Combines the power o( the 6502 with the flexibility of 
the S-100 bus 

• Attaches to any unmodified KIM 
• Complete interface logic and fully buffered motherboard 

in one unit 
• On board regulation of power for KIM 
• Eight slots of S-100 compatibility for additional RAM. 

Video and I/O boards. PROM Programmers. Speech 
processors. . . 

• Includes all parts, sockets for ICs. one 100 pin connector. 
and full Assembly/Operating documentation 

• Kit $125. Assembled $165 

• All units shipped from stock 

FORETHOUGHT PRODUCTS 
P.O. Box 8066-H 

Coburg, OR 97401 F8 



Do-lt-Yourself Time-sharing 

it's easier than you think 

Mike Kop 
3060 Marshall Ave. 
Cincinnati OH 45220 

When I first learned to pro-
gram I was taught how to 

sign on to a computer system 
using a teletypewriter, type in a 
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 t rack of every-
body—all at the same time? I 
conceded that the system was 
too complex to analyze (or 
perhaps it was sheer magic). 
Eventually I began to under-
stand what went on by fighting 
my way through books on 
operating systems. I hope that 
future computer users will be 
spared a similar experience. 

Last year, I purchased an 
M6800 system f rom SWTP. 
After programming on it for a 
while, I decided to investigate 
the possibility of implementing 

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

In this article, I 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? 
T i m e - s h a r i n g is a c c o m -

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 

sys tem may cos t severa l 
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-
p u t e r ' s i n p u t / o u t p u t (I/O) 
devices are much slower than 
the processor. If a terminal is 
outputt ing 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 m ic rocompu te r 
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), I see no reason why 
t ime-sharing cannot be im-
plemented. 

Using Interrupts 
Proper use of in te r rup ts 

comes first in implementing 
t i m e - s h a r i n g . The i d e a s 
presented here are essentially 
the same, whether you have a 
small or large system. 

An interrupt is basically a 
hardware mechan i sm that 
makes the mic roprocessor 

stop what it is doing and jump 
to another program (of ten 
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 in te r rup ted it s tores 
everything (i.e., the condition 
code, B, A, X and program 
counter registers) on the stack. 
This means that litt le 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 
swoop. 



Inc idental ly , you may, if 
desired, use the nonmaskable 
Interrupt NMI instead of IRQ. 
The interrupt address would 
then be stored at locations 
$A006 and $A007. I 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-
s tanding how the program 
works. It starts at address 
BEGIN. Also, some hardware 
must be set up so that an IRQ 
i n t e r r u p t is g e n e r a t e d 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 1 is currently ex-
ecu t ing and we are t ime-
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 s e r v i c e r o u t i n e ) is 
statements 69 to 83. State-
ments 1 to 64 merely initialize 
various parameters. The in-
i t ia l izat ion routine basical ly 
works thus—init ial ly 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-I-16, program 2 
has a value of END-(-32, etc. 
These values are stored at ad-
dresses STACK1, STACK2, 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 RTI 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 wi l l 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 
condit ion-code register wi th 
$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 RTI 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, I purposely 
store data where instructions 
are. This is a trick I use to make 
the service routine execute 
quickly, although in general 
this is not good practice. I do 
have another version of the ser-
vice routine that does not do 
this; however, it is sl ightly 
longer. 

For a simple demonstration 
of time-sharing, Program B may 
be used . Th i s p r o g r a m 
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 

STMT ADDR 

Program A. Time-share program. 

CODE STATEMENT 
1 OEOO ORG SOEOO 

2 OEOO STRING EQU $E07E 

3 OEOO 1N2HEX EQU $E055 

4 OEOO INHEX EQU SEOAA 

5 OEOO CR EQU SOD 

6 OEOO LF EQU SOA 

7 OEOO EOT EQU $04 

8 OEOO CE 0E92 BEGIN LDX #SERVCE 

9 0E03 FF AOOO STX SAOOO INITIALIZE INTERRUPT REQUEST POINTER 

10 0E06 CE 0E61 LDX #MES1 

11 0E09 BD E07E JSR STRING PRINT '#PROGRAMS = ' 

12 OEOC ED EOAA JSR INHEX GET NUMBER OF PROGRAMS TO BE TIME SHARED 

13 OEOF B7 0EB2 STA A NUMBER 

14 0E12 16 TAB 

15 0E13 CE 0EB3 LDX #STACK1 

16 0E16 FF 0E5D STX TEMPO 

17 0E19 CE OEEl LDX #END-l- 16 X-REG NOW POINTS TO THE BEGINNING 

18 OEIC FF 0E5F STX TEMP OF THE STACK AREA 

19 OEIF FE 0E5D A1 LDX TEMPO LOAD ADDRESS OF STACK 1 

20 0E22 FF 0E2E STX STO-l- 1 

21 0E25 08 INX 

22 0E26 08 INX 

23 0E27 FF 0E5D STX TEMPO STORE ADDRESS OF STACK I + 1 

24 0E2A FE 0E5F LDX TEMP 

25 0E2D FF FFFF STO STX SFFFF INITIALIZE STACK I 

26 0E30 6F 01 CLR i . x CLEAR CONDITION CODE REGISTER I 

27 OE32 86 06 LDA A #6 

28 0E34 8D 22 BSR ADD 

29 0E36 FF 0E4A STX ST-l- 1 THE X-REG NOW POINTS TO THE ADDRESS WHERE THE 

30 0E39 86 OA LDA A #10 STARTING ADDRESS OF PROGRAM 1 STARTS 

31 0E3B 8D IB BSR ADD 

32 0E3D FF 0E5F STX TEMP THE ADDRESS OF THE NEXT STACK WILL BE 16 

33 0E40 CE OE73 LDX #MES2 BYTES AWAY FROM THE CURRENT STACK 

34 0E43 BD E07E JSR STRING PRING 'START = ' 

35 0E46 BD 0E7C JSR INPUTX INPUT STARTING ADDRESS 

36 0E49 FF FFFF ST STX SFFFF INITIALIZE PROGRAM COUNTER 1 

37 0E4C 5A DEC B 

38 0E4D 26 DO BNE A1 



39 0E4F 86 01 LDA A #1 BEGIN RUNNING PROGRAM#l 
40 0E51 B7 OEBl STA A STATUS 
41 0E54 BE 0EB3 LDS STACK1 
42 OE57 3B RTI 
43 0E58 08 ADD INX THIS SUBROUTINE INCREASES THE X-REG 
44 0E59 4A DEC A BY THE VALUE IN THE A-REG 
45 0E5A 26 FC BNE ADD 
46 0E5C 39 RTS 
47 0E5D TEMPO RMB 2 
48 0E5F TEMP RMB 2 
49 0E61 ODOA MESl FCB CR.LF 
50 0E63 2350 FCC /#PROGRAMS(l-F)?/ 

524F 

4752 
414D 
5328 
312D 

4629 
3F 

51 0E72 04 FCB EOT 
52 0E73 ODOA MES2 FCB CR.LF 
53 0E75 5354 FCC /START = / 

4152 
543D 

54 0E7B 04 FCB EOT 
55 0E7C 36 INPUTX PSH A SUBROUTINE TO INPUT THE X-REG 
56 0E7D 37 PSH B 
57 0E7E BD E055 JSR IN2HEX 
58 0E81 B7 0E9O STA A DATA 
59 0E84 BD E055 JSR 1N2HEX 
60 0E87 B7 0E91 STA A DATA +1 
61 0E8A FE 0E90 LDX DATA 
62 0E8D 33 PUL B 
63 0E8E 32 PUL A 
64 0E8F 39 RTS 
65 0E90 DATA RMB 2 
66 « 

67 •THE PURPOSE OF THIS SERVICE ROUTINE IS TO 
68 •STOP PROGRAM I AND BEGIN RUNNING PROGRAM 1+ 1 
69 0E92 CE OEBl SERVICE LDX /ifSTACKl-2 
70 0E95 B6 OEBl LDA A STATUS DETERMINE THE PROGRAM CURRENTLY EXECUTING 
71 0E98 48 ASL A 
72 0E99 B7 0E9D STA A STl + 1 
73 0E9C AF 00 STl STS X SAVE THE STACK POINTER AT THE APPROPRIATE 
74 0E9E 47 ASR A ADDRESS(STACK1,STACK2,. . ..STACKF) 
75 0E9F 4C INC A BEGIN TO EXECUTE THE NEXT PROGRAM 
76 OEAO B1 0EB2 CMP A NUMBER CHECK FOR WRAP AROUND 
77 0EA3 2F 02 BLE L3 
78 0EA5 86 01 LDA A #1 IF WRAP AROUND EXISTS EXECUTE PROGRAM#l 
79 0EA7 B7 OEBl L3 STA A STATUS INDICATE THAT THE NEXT PROGRAM IS EXECUTING 
80 OEAA 48 ASL A 
81 OEAB B7 OEAF STA A ST2+ 1 
82 OEAE AE 00 ST2 LDS X LOAD THE APPROPRIATE STACK POINTER 
83 OEBO 3B RTI BEGIN ACTUAL EXECUTION 
84 OEBl STATUS RMB 1 CURRENT PROGRAM IN EXECUTION(l TO F) 
85 0EB2 NUMBER RMB 1 TOTAL NUMBER OR PROGRAMS TO BE TIME SHARED 
86 0EB3 STACK 1 RMB 2 STACK POINTER FOR PROGRAM#l 
87 0EB5 STACK2 RMB 2 STACK POINTER FOR PROGRAM#2 
88 0EB7 STACK3 RMB 2 . . .ETC . . . 
89 0EB9 STACK4 RMB 2 
90 OEBB STACK5 RMB 2 
91 OEBD STACK6 RMB 2 
92 OEBF STACK7 RMB 2 
93 OECl STACKS RMB 2 
94 0EC3 STACK9 RMB 2 
95 0EC5 STACKA RMB 2 
96 0EC7 STACKB RMB 2 
97 0EC9 STACKC RMB 2 
98 OECB STACKD RMB 2 
99 OECD STACKE RMB 2 

100 
ini 

OECF STACKF * RMB 2 
I VI 
102 OEDl END EQU • 

103 • 

104 A048 ORG $A048 
105 A048 OEOO FDB BEGIN 

SYMBOL 

STRING 

VALUE 

E07E 

DEFN 

2 

REFERENCES 

11 34 



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-sfiare botfi 
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 
a moment.) Now run Program A, 
s tar t ing at address BEGIN 
($0E00). 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(l-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 respect ive s t r ings 
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 I used another I/O port and 
not MIKBUG directly. f>/IIKBUG 
outputs a character by soft-
ware, bit by bit. If you were to in-
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 
w i t h an ACIA b e c a u s e 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 du ra t ion before 

returning to a high state. This is 
because the IRQ line must 
return to its high state before 
the service routine has com-
pleted its job. If this is not done, 
then another interrupt will oc-
cur immediately after the ser-
vice is completed, causing 
some programs to be skipped 
in execution. A pulse duration 
of 50 microseconds works quite 
well. An interrupt will not occur 
ins ide the serv ice rou t i ne 
because the mask bit will be set 
at that time. If, however, you 
decide to use NMI instead, your 
pulse must be much narrower 
(e.g., 10 microseconds). Other-
wise, the service routine may 
keep interrupting itself, which 
can lead to diff icult ies! 

If you have a signal generator 
that can generate a pulse, so 
much the better. I also under-
stand that SWTP now has 
available an interrupt t imer 
board. In place of these alter-
natives, you may use the circuit 
shown in Fig. 1. There are no 
doubt other circuits that will 
work as well. Resistors R1 and 

IN2HEX E055 3 57 59 

INHEX EOAA 4 12 

CR OOOD 5 49 52 

LF OOOA 6 49 52 

EOT 0004 7 51 54 

BEGIN OEOO 8 105 

A1 OEIF 19 38 

STO 0E2D 25 20 

ST 0E49 36 29 

ADD OE58 43 28 31 45 

TEMPO 0E5D 47 16 19 23 

TEMP 0E5F 48 18 24 32 

MESl 0E61 49 10 

MES2 OE73 52 33 

INPUTX 0E7C 55 35 

DATA 0E90 65 58 60 61 

SERVCE 0E92 69 8 

STl 0E9C 73 72 

L3 0EA7 79 77 

SI'2 OEAE 82 81 

STATUS OEBl 84 40 70 79 

NUMBER 0EB2 85 13 76 

STACK 1 0EB3 86 15 41 69 

STACK2 0EB5 87 

STACK3 0EB7 88 

STACK4 0EB9 89 

STACKS OEBB 90 

STACK6 OEBD 91 
STACK? OEBF 92 

STACK8 OECl 93 

STACK9 0EC3 94 

STACKA 0EC5 95 
STACKB 0EC7 96 

STACKC 0EC9 97 

STACKD OECB 98 

STACKE OECD 99 

STACKF OECF 100 
END OEDl 102 17 

STMT ADDR CODE STATEMENT 

1 0000 8D OE PRGRMl BSR SETUP 
2 0002 86 30 LOOPl LDA A #'0 

3 0004 8D 18 BSR OUTPUT 
4 0006 20 FA BRA LOOPl 
5 0008 8D 06 PRGRM2 BSR SETUP 
6 OOOA 86 31 LOOP2 LDA A n 
7 OOOC 8D 10 BSR OUTPUT 
8 OOOE 20 FA BRA LOOP2 
9 0010 FE OOlC SETUP LDX ACIA 

10 0013 86 13 LDA A #$13 

11 0015 A7 00 STA A 0,X 
12 0017 86 11 LDA A #$11 
13 0019 A7 00 STA A o,x 
14 OOIB 39 RTS 
15 OOlC 8008 ACIA FDB $8008 
16 OOIE DE IC OUTPUT LDX ACIA 
17 0020 C6 02 T1 LDA B #$02 
18 0022 E4 00 AND B 0,X 
19 0024 27 FA BEQ T1 
20 0026 A7 01 STA A 1,X 
21 0028 39 RTS 

SYMBOL VALUE DEFN REFERENCES 

PRGMl 1 0000 1 
LOOPl 0002 2 4 

PRGRM2 0008 5 
LOOP2 OOOA 6 8 
SETUP 0010 9 1 5 
ACIA OOlC 15 9 16 
OUTPUT 001E 16 3 7 
T1 0020 17 19 

Program B. Test program. 



MONOSTABLE 

TT CD4001 

CI* 00001 TO lOO^P 
Rl.Cl DETERMINE FREQUENCY 

1 1/4 CO 

' P lOOpF 

• TO IRQ LINE 

R3, C2 DETERMINE PULSE WIOTH 

Fig. 1. Interrupt-oscillator circuit. 

CI may be changed to vary the 
interrupt rate. 

The question of how often we 
generate an in ter rupt now 
arises. Suppose we were to 
generate an interrupt once 
every ten seconds. If each user 
were printing out data, the 
pr int ing 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 o u t p u t w o u l d appea r 
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 microprocessor is in 
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. I 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 mathematical ly; 
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 app rox ima te l y 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-
t r a n t and n o n - r e e n t r a n t 
subroutines. 

Let's say we wanted to write 
a subroutine 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 wi l l 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 f i rst three ins t ruc t ions 
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-
s t ruc t i on , it does so w i th 
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-
t rant p rogramming 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 SAVE A-REGISTER 
2 0003 IB ABA 

3 0004 16 TAB 

4 0005 86 0009 LDA A TEMP RESTORE A-REGISTER 

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. 



STMT ADDR CODE STATEMENT 
1 0000 36 ADD PSH A SAVE A-REGISTER 

2 0001 IB ABA 

3 0002 16 TAB 

4 0003 32 PUL A RESTORE A-REGISTER 

5 0004 39 RTS 

SYMBOL VALUE DEFN REFERENCES 
ADD 0000 1 

Program D. A reentrant subroutine. 

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. 

S ince the t ime-shar ing 
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, I have tried to 

point out some of the essential 
points that must be understood 
in order to implement time-
sharing. I hope I've taken some 
of the mystery out of i t . l 

Here's how theG3mputer 
Workshop works for you. 

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

The Computer Workshop 

Our clients get the whole t h i n g -
total systems engineering. We can 
help you with evaluation and deve -
opment of requirements for data 
processing and associated harc-
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/P ITTSBURGH Robar 
Building, 4170 Wm. Penn Highway, Murraysville, Pa. 15660 (412) 327 -0455 /WASHINGT0N, D.C. AREA 1776 Plaza, 1776 E. Jefferson Street, 
RockvllTe, Md. 20852 (301) 4 6 8 - 0 4 5 5 / N 0 R T H E R N VIRGINIA 5240 Port Royal Road, Suite 203, Springfield. Va. 22151 (703 )321-9047 / 
KANSAS CITY 6 East Street, Parkville, Mo. 64152 (816) 741-5055 

Here are some of the f i rms we represent: 
Alpha Microsystems 
Compucolor Corp. 
The Digital Group 
International Data Systems, Inc. 
Lear Seigler 
North Star Computers 
Nev4ech Computer Systems 
Sanyo Electronic, Inc. 
Southwest Technical Products Corp. 
Vector Graphics 



Cassette Recorder 
Disaster: 

Ground Loops 

the problem, and a solution 

Photo 1. Cable adapter made from standard parts. 

Dave Waterman 
834 Oak Lee Ln. 
Alpine CA 92001 

Dave Lien 
8662 Dent Dr. 
San Diego CA 92119 

The ordinary household cas-
set te 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 p rob lems i m m e d i a t e l y 
arise—-low-level ground loops, 
which can badly degrade the 
system's reliabil i ty, 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. 

Photo 2. The ungrounding adapter is inserted between the com-
puter and the recorder in the EAR or AUX lines. 

Why the Ho Hum 
The s t a n d a r d c a s s e t t e 

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 
r e l a t i v e l y h i g h - r e s i s t a n c e 
g r o u n d . When t h i s 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 

g round- 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 s imple 
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 " h o t " 
(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-quali ty recording. A 
properly recorded tape can 
always be reloaded, but a bad 
tape cannot. Keep power sup-
p l i e s and o t h e r p o s s i b l e 
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 



MINIATUREN 
JACK 11 

SUBMINtATURE (1 V -
JACK U 

JUMPER WIRE 

SPST \ 
N O > 

MINIATURE PLUG 
" T O EAR OR AUX 

. 5UBMINIATURE 
PLUG TO REM 

I 
I 
IMINIBOX 

Fig. 1. 

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. 

Simi lar sw i tch boxes are 
equipped with an SPST normal-
ly closed switch. If this is the 
case with the one you select, 
replace the sw i t ch w i th a 

similar SPST switch with nor-
mally open contacts, as shown 
in Fig. 1. Unshielded jumper 
wires are then connected from 
the switch to the submlniature 
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 
b u t t o n . Th i s a r r a n g e m e n t 
allows us to turn the motor on 
for purposes of rewinding tape, 
advancing a cassette past the 
leader or going fast forward to 
f ind a certain spot on the tape. 

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

tC.3 

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 . • 



Glen Charnock 
864 Palomar Way 
Oxnard CA 93030 

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 

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 
tor 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! 

I learned this programming 
t r ick f rom the adver t is ing 
brochure of Software Consult-
ing Services of Allentown PA. 
Further details may be found in 
The Art of Computer Program-
ming, Vol. 3, "Sort ing and 
Search ing, " by Donald E. 
Knuth.H 

Fig. 2. A different search tech-
nique. 

i n c INTERNATIONAL DATA SYSTEMS, INC. 
1 1 J ^ m prepaid Shipping added lo COD 

400 North Washington Street. Suite 200. Falls Church. Virginia 22046 U.S.A. Mmitnun order $1000 Master 
Charge accepted 

Telephone (703) 536-7373 

BIG SAVINGS ON PRIME COMPONENTS DUE TO MANUFACTURERS LARGE QUANTITY DISCOUNTS. 

LOW POWER SHOTTKEY 74LS174 1 2 5 BAUD RATE GENERATOR 
74LS175 1.25 

74LS00 2 2 74LS192 2.45 MCI 4411 9 9 0 
74LS02 24 74LS193 2.45 
74LS04 2 4 
74LS08 2 8 TTL 600MHz PRESCALER 
74LS11 35 
74LS13 69 7400 15 11C90 19 00 
74LS30 2 6 7406 2 9 
74LS32 ,34 74121 .35 
74LS74 49 74150 .85 PRIME INTEL 
74LS85 1 99 
74LS90 89 SHOTTKEY 8085 CPU 29 00 
74LS92 89 8251 USART 10 50 
74LS125 .63 74S00 40 8212 PIO 4.00 
74LS126 63 74S30 40 8155 29 00 
74LS151 .95 74S132 1.10 8253 PIT 2200 NO 74LS155 1 25 748196 3.80 8255 PPI 2200 NO 



A P DIP Jumpers for Faster & Easier 
connections. 

AP DIP Jumpers are the low cost high 
quality solut ion to bussing between PC 
boards, mother boards, backplanes and 
more. Available In 14, 16, 24 and 40 pin 
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 llne-by-line probeabllity. Contact material Is non 
corrosive alloy 770. Dielectric Is 94 V-O rated, and 
cable is stranded rainbow. 

Order from your A P distributor today. 
Our distributor list is growing daily. For 
the name of the distributor nearest v 
call Toil-Free 800-321-9668. 

: you 

Send for our complete AP catalog The 
Faster & Easier Book. 

y 
Faster and Easier is what we're all about. 

T 
A P PRODUCTS INCORPORATED 
Box 110 • 72 Corwin Drive, Painesville OH 44077 
(216)354-2101 TWX:8ia425-2250 

A22 

The NewMicro Executive \l 
It handles big jobs at a price 
that makes sense to small 
businesses. 

Finally there's a computer 
system that can run your of-
fice wi thout eat ing up your 
profi ts. For less than $15,000 
(or a just-as-
reasonable leas-
ing arrange-
ment), you tL 
can put Micro Executive 11 to 
work handl ing Accounts 
Poyable and Receivable, 
Payroll, Inventory and 
Financial Reporting. (And it 
can be operated by people 

w i thout extensive accounting 
backgrounds.) 

What's more, Micro 
Executive II includes the 
best programs system to be 
found on any micro computer. 

Besides a complete 
business 

sys tem—with ^ 
programs 

for special use, such as in 
medical, dental and insur-
ance offices. 

It also has o word process-
ing system that provides you 
w i th a ful l range of edit ing and 
edi tor ia l services, including 
legal documents and 
contracts, catalogues, letters 

to your customer. 
Doesn't it make sense? 

GDmputer 
Workshop 

offering Microcomputer BusinessSystems 

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



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 v/ith ad copy. We Cc innot 
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: K ILOBAUD 
CLASSIFIED, Kilobaud, Peterborough, NH 03458. Do not include 
any other material with your ad, as it may be delayed. 

Slock 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 screcn graphics. 
All on I cassette. $25. CMS. 431 Monte 
Vista, Dallas T X 75223. 

Augat w/w boards, 24-16 pin cap. or any 
comb, of other sizes. 36 dual w / w edge conn. 
S8, no ICs, S9 w/ lCs S10 w/ ICs & edge conn, 
ppd. in U.S. R. Savilonis. 334 Columbia St. 
Cambridge M A 02141. (617) 492-2095 5-7 
P M 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. Haner. Box 17222. 
Tampa FL 33682. 

TRS-80 Sort: in BASIC I, 4K min. Sorts recs 
in memory on 1 or 2 numcric 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 N H 03060. 

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

C o n t e s t : 

Another month has gone 
by, and the votes have been 
counted. The article vi^inner 
for the v\/intry nnonth 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 congratu la t ions and 
best wishes. 

And to all of our readers 
who are responding enthusi-
astically with their votes, we 
also offer congratulat ions, 
best w i s h e s and g o o d 
reading. 

Keep voting! 

N E W 
F r o i u j c t s 

(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. A D A does not af-

fect the baud rate and uses stan-

dard power supplies. The unit 

CmC'sADA. 

comes complete with instruc-

tions, is assembled and tested and 

measures 3 x 3'/: x I inches. K IM 

is isolated 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. 

Min imum 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 M A 01760. 

Electronic Specialisls' transient suppressor. 



WHY YOU 
SHOULD 
MAKE A 
CORPORATE 
CONTRIBU-
TION TO 
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—large 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. 

I A Public Service ot This Magazine 
1 & The Advertising Council. 

VIDEO 
TERMINAL 

Nov^. a comptett'lv seH-contained v.deo tetm.nal card foi lets than S150 00 
Rftiuirw only an ASCII Kpytioa'd and TV iPi lo become a cofTHHete mteraclive 
terminal fof connection to vouf comouieti ienal 10 port Two units availatiJe. 
common h-aturei ate imitle 5V iupply. ciyMal controlled sync and Ijaud raitis 
(to 9600 baudi, crutiouter an<) keytXJard OI>er,tted cursor contrni (Mr ity error 
antl control, prjvwr on mitrali/atron. torywrd MWCes. Ime ft.e<), rev Irne (eetlt. 
home, return cursor, anst clear lo end of ime Povyer rettuiremenis ate 5V at 
900m.), ouitiut stti IV p |» virleo and serial TTL leyel data 

Features: 
Display 

Characters 

TH3216 
32 characters 

by 16 lines 
2 pages 

Upper case ASCII 

Baud Rates 300-9600 

Controls 

Price (kit) 

Read to/from 
memory 

SI 49.95 

TH6416 
64 characters 

by 16 lines 
scrolling 

Upper/lower case 
optional 

110-9600 

Scroll up or 
down 

SI 89.95 

Above prices include ail IC sockets 

OPTIONS: 

Power supply (mounts on board) S14.95 
Video/RF Modulator, VD-1 6.95 
Lower case option (TH6416 only) 10.00 
Assembled, tested units, add 60.00 

SIJEEfVlEPy 
TH 6416 shown ahovf 

Frequency Counter 
$ 7 9 . 9 5 k i t 

Vou v« rMu«4t*a II ira 1C» 11 r>»f«' 
Co«n1#» h«8 f^ort COu'iI»»» Miltnq 

Vy t»<« tn* M âso'ing n «*»» a* 
P-V1.-5 a Ovt-or c 5C * i.-c-^iTjP'y 
iMc<m«i po*nt m all moM* 9<v>r<9 yOw 'euu>w '••d-
•ng« Warl to u«« me CT.SO nioDit*'' No proMm I f,j>M 
•Oa«))v •» •ell o« 12 VOC M .1 dOM on no VAC Aan' 
•viPtf •ccu»«c>'> Tne CT-SO u»*» tf>* popular Tv ecto' Du'V 

0* 3 Sr̂ MS MMi lor t>«M T»p oft 4 cotof Tv - tn 
ouf arw} ^ ultra accuracv - 001 pom' Trt« CT so 
oM*f* pro<«MK>nai duaUt* 4( in* unrteartj ot c-c* ot 
0 * f V00l» tortJy' 

SPECIFICATIONS 

Gat*'— —3 • • •>» c^.m^i 
PC -'PIS:' t)ot»i»'»c» anflpfev** 

Ow'ai aa-S'-'MLED 4 ne-Tr̂ ' 
Vciyac. Joc" 00'opm "rt̂  TV t -ne Mie-

"OVAC S-a-r^o-i?vOC».«fAf<i 
Si?* AOC'Ot 6 i4 a<u»n-nomcj4# 

PRICES 

CT-50. 60MHz Counter Kit $79.95 
CT-50WT, 60 MHz counter, wired and tested $159.95 
CT-600. 600 MHz prescaler option for CT-50. add .. $29.95 

V I D E O TO RF 
M O D U L A T O R 

Convt-ft anv TV w i to a 
v'Uuu <nun>to'. SuiX't st3t>l<-
s-ifCmt It 4litch ff.>e, tunal>l>' 
ovfr channoK 4 6. Runs uii 
5 - t5V R.-commpnd»Hl hy 
many con>|)ut«'f manufactur< 

Sui v-fJf'o input Com-
plelf h.i. VD 1 S6 95 

LINEAR REGS TRANSISTORS 

741 OP AMP 
MINt DIP 10 S3 00 

555 50 309K 99 NPN 2N3904 type lO'JI-OO 
556 .75 340K-12 99 PNP 2N3906 lype I0S1.00 
566 1,49 7805 99 NPN Power Tab 40W 3 V 00 
567 1 49 7812 99 PNP Power Tab 40W 3/S1.00 
321 149 7815 .99 FET MPF-102Iype 3/$2 00 
145(1 49 7eMG 1.50 UJT 2N2646lype 3 « 0 0 
380 1 49 723 49 2N3055 NPr; Power 75 

IC SOCKETS 
RS232 TTL 8 i . 1" low prolil.' 5 SI 00 
TTL RS232 14 :i<n Ipw p'ofilt- 5 SI 00 
Convei •trt kit 16t>"i low iiiolili- 5 SI 00 
ComplHt«. kit S7 95 40 pin low iiiufile 2 SI 00 

14 pifi wif.. wtap 3 SI 00 

r a n s a ^ a l a s i r c i i s s 
Ba>4072K ROCHESTER NY 14810 17161 27144r7 

tatiafaction 
WM •> moA«r rafvAd 
»4 0>«*ra wM*' >10 
a d 7tc COO- add 

00 NY a«d 7% 
M.OO 

M I N I - K I T S 
FM WIRELESS MIKE KIT 

Tf jmm.t ut) to 300 to any ^ W 
iiKiio S^Tisitiw rnikv imiut t f 
(JUMCS <lv»amic. crystjl Of Cfrd'tt 
c m . k f Runs on 3 to 9 wolK 
FM 1 S2.95 

TONE DECODER KIT 
A cempMM Km* |MC*<M' on a fngi* PC 
Board FMh/fM 400 to WOO Ml aoiuttMM 
traqudncT rwvff* >o>(a9» ••g îaiio'' it? ic 

o«<»a"i.»a» U»aiJtK/flooiowetoonaaa 
COdMg ««»>» on S W »i>»t 
Comptaia Kit. TO < M M 

LED 
BLINKY KIT 

&ytton» Of •a'-mg irV tur^ 
CempialaKrt. Bl 1 

SUPER-SIIOOP AMPLIFIER 
upapmdiac* IS tav'G^ <or •nĉ -io'-ng 

Compiala Kit. BN t 

MUSIC LIGHTS KIT 

WV3 <>"*m uc « ax •art* OmICPJ 

C<Mn»l«la Ktt ML-t i 

SIREN KIT 
On^a* ue*ar<) ar<d ac--<.aftJ c< 
aciariNic ot pcKa fcran ?3t>~« awd« i 
put runt on )-9 voKi u«M MS < 

r.o0«>tata Kit SM 3 U 

POWER SUPPLY KIT 
• raoutaiad pro-

*>aaa .«iawa xiS m nô ta ar>d 
voM* m t SOnv Md r«9u>«<on OOOd 
» Kar.ng and »./• Krf lt»<»to»w»i 
ftoou-rM 64V «( I amc and IS 10 XWCT 
Conwiala Kit. ra-3LT .. M t l 



NOW HEAR THIS ! ! ! 
HEX DISPLAYS ARE HERE! 

• 4 bils in dispays Q 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. '/j in. display- • • $7.50 

N O R T H S T A R S O F T W A R E 

• Variet> package 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 I shipping and handling for orders under $20 

MC or V ISA welcome 24 hours 

MIDWEST DIGITAL 
8 6 3 Wood Ave. W i c h i u , KS 6 7 2 1 2 

3 1 6 - 7 2 2 - 1 7 n M 4 2 

k 
2 

B 
3 4 5 6 7 

8 

c 
9 

A 
10 

L 
I I £ 12 13 

D 
14 

A 
I S 

R 
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. 

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 
• 128 characters, including upper and lower 

case 
• Has full x-y cursor control 
• Keyboard operates in either upper/lower case 

orTTY mode 
• Packaged in high impact plastic case 
• RS 232 or 20 ma current loop 

Price for the OE 1000 is 
S275.00 kit form • S350.00 assembled 
Call or write today. MC or BAC accepted 

OTTO ELECTRONICS 
P.O. Box 3066 Princeton. N.J. 08540 

(609)448-9165 

The 
Software 
Collection 

^ 
i . v ' ^ V ^ t i L j - r r r r 5 L BVTESHDP 

the affordable computer store 

4 West Mission 
Santa Barbara, CA 

93I0I 
(80S) 966-2638 



PIXE'PLEXER" 
Ends ttiose S P E C I A L V ideo Monitor P R O B L E M S ! 

Pixe-Plexer is an IC type modulalor-RF oscillator for 
interfacing audio, color and regular monochrome video 
signals from computers, T V cameras, VTR's, games, etc., 
for display on any regular T V 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. 

- j f \ 
13-K Broodwoy ATV Research Dokoio City, NE . 

M - ^ ^ ^ C T ^ A 4 3 68731 

Datapoint CRT Terminals 

F u l l y - A s s e m b l e d — G u a r a n t e e d 

# 3 3 6 0 $649.50 
• Add $15 packing refurbished 
• Shipped FOB Washington, D C Terms check, M O, 
or charge 
• 90 -day guarantee • Scrol l ing version $695 .00 
Model 3360 speeds I tom 300 -4800 Baud, numeric 
keypad, cursor controls. Edit, Block-Transmil, search 
modes ASCII Keyboard with codeable options. 
Green phosphor. 24 80 ch lines, addressable cursor: 
RS-232C serial interlace, other speeds available. 
Manual StO. cable kit $9 95 Datashare/ IBM-2260 
compatible version $ t, 100 00 • Model 3000 $825,00, 
M - 3 3 ASR Teletype $895, KSR $725, All M - 2 8 , 35 
components available, also Modems, readers. 
Q U A N T I T Y D I S C O U N T S AVAILABLE Leasing, ser-
vice at low prices 

T E L E C O M M U N I C A T I O N S S E R V I C E S C O . 
8 0 x 4 1 1 7 , A lexandr ia . Va. 22303 1 - 2 6 

7 0 3 - 6 8 3 - 4 0 1 9 / TLX 89-623 

C o m p l e t e r e t a i l 8 1 s e r v i c e c o m p u t e r 
o u t l e t i n 

LONG ISLAND 
FREE CONSUL TATION ON ALL 

YOUR NEEDS 

I n s t o c k — I M S A I , P o l y m o r p h i c , T D L , 

D i g i t a l S y s t e m s , T a r b e l l , S o r o c , 

L a r g e v a r i e t y o f m e m o r i e s , 

i n t e r f a c e s , s o f t w a r e , b o o k s Si m a g a z i n e s 

PRINTERS • FLOPPIES • CRTs 
Custorn designed systerns for 

personal, educational & business use 

F r e e N e w s l e t t e r — S y s t e m s 

D e m o n s t r a t i o n — B e s t S e r v i c e 

C o m p u t e r 1 1 J t c r o s y s f e m s 

1 3 1 1 N o r t h e r n B l v d . 
M a n h a s s e t N Y 1 1 0 3 0 C 4 4 

( 5 1 6 ) 6 2 7 - 3 6 4 0 
O p e n T u e s - S a t : W e d - S a t 1 0 - 6 ; T u e s 1 0 - 9 

"RKMarL" is publishetJ quartfrly 

Copynght © 1978. Heath I'ser s Croup 

T w u Heaihki l I 'ser Orjiani/alions?? 

BULK RATE 
U.S. PotU9« 

PAID 
HMtti Company 

You may have noticed that there are two entirely 
separate organizations for Heathkit computer users. 
HUG is the official Heath sponsored ofBanization. 
The second organization publishes a p e r j ^ i c news 
letter called BL'SS. This second organizaSon is not 
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 w i l l always come through HIIC. If you want the 
latest word on new priMjucts. soflware updates, and 
other juicy n^vun. keep rfa<ling K KM ark. 

BUSSlf^/'-''' 
32S 
W a s t i / A i ^ t o n ^ p . C . 

T h e o i B U S S 

C d t n t O o f A h o i t T h e . S a / r J e T f / n e 

P ^ ' ^ T h e F i r s t / s ^ u e o i R m A 
R e ^ ^ r Service. F 4 

PRINTED CIRCUIT 
BOARDS 

(BA.RI BOAR05 O N l f J 

29.95 EA. 
Y O U R C H O I C E O F 

S - 1 0 0 B U S 
8 K W W E X T 4 K R O M 

O R 
6 8 0 0 B U S 

8 K W W E X T 

We a / s o stock components 
for all a b o v e boards. 

G u a r a n t e e d , If n o t c o m p l e t e l y 
s a t i s f i e d r e t u r n f o r r e f u n d . 

W e b a c k e v e r y t h i n g w e se l l . 

S E N D SASE F O R O U R C A T A L O G T O : 
B A R N E S E L E C T R O N I C S 

P . O . B O X 6 7 3 
O A K R I D G E , T N . 3 7 8 3 0 

PAYMENT TERMS CASH WITH ORDERS. 
ALL ORDERS F O B OAK RIDCE. TN. 

TN. RES. ADD 4Vi%. ADD S2.00 PER BOARD 
FOR POSTAGE AND HANDLING. 

(WE ACCEPT MASTER CHARGE AND B.A.C.) 

MINI DIP SLIDE SWITCH 

9 S w i t c h e s - $ 1 . 7 5 > ^ 

8 S w i t c h e s -

7 S w i t c h e s -

W r i t e f o r o u r F R E E f l y e r . C o n t a i n s 

h u n d r e d s o f d i f f e r e n t i t e m s : 

• 7 4 0 0 T T L S e r i e s I . C . ' s , L i n e a r s , 

V o l t a g e R e g u l a t o r s 

• U s e d T e s t E q u i p m e n t 

• C o n t i n e n t a l S p e c . S o c k e t s & 

B u s S t r i p s 

• D a t a k C o r p ' s C o m p l e t e L i n e o f 

P h o t o E t c h S u p p l i e s 

• I . e . S o c k e t s , R i b b o n C a b l e 

• C a p a c i t o r s , L E D ' s , e t c . , e t c . R 1 8 

R.W. ELECTRONICS, INC. 
3 2 0 3 N o r t h W e s t e r n A v e n u e 

C h i c a g o , I l l i n o i s 6 0 6 1 8 

3 1 2 - 2 4 8 2 4 8 0 

VIDEO TERMINAL 
M0DEL795 VIDEO DISPLAYTERMINAL 

W i t h 7 x 1 0 " m a g n e t i c a l l y -
d e t l e c t e d C R T . W i t t i i n t e r -
n a l D C - t o - O C c o n v e r t e r . 
1 0 K V s u p p l y , h o r i z . a n d 
v e r t , d e l l e c t i o n a t n p s : 
i n t e r n a l m u f f i n f a n . C o n -
t r o l s tor i n t e n s i t y , v e r t , 
a n d t i o n z . g a i n / p o s i t i o n . 
R e q u i r e s 1 1 5 V A C 6 0 H z . 
L e s s p o w e r c o r d . 1 5 ' / ! X 
1 7 ' / ; * 2 1 " : S h W t : 1 0 0 l b s . 
U s e d . R e p a r a b l e S 5 9 . 5 0 

K R S - 3 3 T E L E T Y P E W R I T E R and 
KEYBOARD - 100 W P M , e o o o p e r a t i o n s p e r 

s e c . U t i l i z e s A S C I I c o d e w i t t i p a r i t y b i t : 8 ' / ; " s p r o c k e t -

l e d p a p e r . 1 1 5 V A C 6 0 H z . B ' / j x I B V i X l B ' / ? " : S t i W t : 

5 0 l b s . U s e d , o p e r a t i o n a l , but m a y r e q u i r e s o m e 

a d | u s t m e n t . L e s s c o v e r . S 2 5 0 . V^lth c o v e r . S 3 0 0 . 

W r i t e f o r N e w ' 7 8 C a t a l o g o f G o v e r n m e n t a n d 
C o m m e r c i a l E l e c t r o n i c S u r p l u s 

A l l p r i c e s F . O . B . L i m a . Ot i lo 

I t e m s o v e r 5 0 l b s . s t i i p p e d m o t o r f re lg t i t c o l l e c t . 

A d d r e s s : D e p t . K • P h o n e : 4 1 9 / 2 2 7 - 6 5 7 3 F 1 

FAIR RADIO SALES 
1 0 1 6 E. E U R E K A • B o x 1 1 0 5 • I I M A , O H I O • 4 S S 0 2 

Its 
ytes 
ooks. 
argains 

IVI17 

IMSAI et al 
MARKETLINE SYSTEMS, Inc. 

2 3 3 7 P h i l m o n t A v e . 

H u n t i n g d o n V a l l e y , P a . 1 9 0 0 6 

2 1 5 / 9 4 7 - 6 6 7 0 8 0 0 / 5 2 3 - 5 3 5 5 

2708/16 
EPROM PROGRAMMER 
for the F-8, 6800, 8080. 1802, 

or KIM-l microcomputers. 

• R A M s t a r t i n g address . 
P R O M s t a r t i n g address , 
n u m b e r o f b y t e s t o be 
p r o g r a m m e d c a n b e easi-
ly s p e c i f i e d . 
• I nc ludes s o f t w a r e for 
v e r i f y i n g p r o g r a m m i n g . 
• H a r d w a r e requires o n l y 
1 '/2 I / O por ts to in te r face 
to any m i c r o c o m p u t e r . 
• L o w I n s e r t i o n f o r c e 
p r o g r a m m i n g s o c k e t . 

Features: 

Assembled and tested w/so<iware S59.95. Kit $49,95 
Kit w/out software but w/software instructions 
S33.00. We ship 3 days ARO for M.O. or C.O.D. After 
1 PM 804-g73-&48Z 

Optimal Technology, Inc. 
Blue Wood 127 

Earlysville, VA 2 2 9 3 6 0 1 0 



MICRODESK 
Overseas agents and distributors 
are waiting to sell your products 
in foreign markets. 

Find out how to find them. Fast. 

The perfect home 
for a personal or business computer 

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

COMPUTER SYSTEMS DESIGN 
1611 E. Central Wichita, Kansas 67214 

DEALER INQUIRIES INVITED 

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, B IC l i e , Wash-

ington, D .C . 20230. 

A Public Service of This Magaz ine & The Advert ising Counci l 

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! • Special MICROPROCESSOR Section! 
FCC Exams! • Programs for Ladies & Children! 
Parking for thousands of cars! 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 • Courtland at International Blvd. • Atlanta, GA 30303 
or phone: Area 404/659-6500 and hurry, hurry, hurry! 

THE BEST HAMFEST IN THE WORLD! 



VERY AFFORDABLE 
INTEL 2716 
TMS 2716 
2708, 2704 

YET VERSATILE 
$94.50 

EPROM PROGRAMMER 

;ifei€R$2icp 

Our new DS 2716 EPROM Programmer connects to IV2 parallel I/O 
port [PIA] and 5V power supply or plugs directly Into 2716 [2708, 
2704] EPROM socket on any computer via 4 8 " flat cable 
No other wires to hook to Interrupt request, waH line or external power 
supply 

All control sequences, voltage and timing generated on programmer 
board 
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 [I/O port] 

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

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

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

Simple software Instructtons Included for your convenience 

DS 2716-K KIT [no enctosure and ZIPS] $ 94.50 
O S E N C L E n c k i s u r e [ 7y2" *4y j " x 2 " ] S 8.75 
D S Z I F S Zero Insertion Force Socket $ 5.25 
03 2716-A Assembled [ E N C L & Z I F S included] $147.00 

ELEN PRODUCTS, Inc 
Digital Service 
P.O. BOX 1233 
Akron, Oh 44309 

Delivery: 
Kit - 7 days ARD 
Assembled - 1 5 days 

S e ' 

. u o t ^ -

' NOT A KIT ^ ^ 
' Power supply included 
' Rack mounted 

versions from S210 
Fan, line cord, fuse, 
EMI filter, power switch 
Desk top versions from S240 
Cutouts a v a i l a b l e for most 
drives: standard a n d mini 

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

our application note BUILDING 
CHEAP COMPUTERS. 

INrEGR̂ND 
(209) 733-9288 

% 8474 Ave 296 • VISQlio. CA 93277 
mil W e a c c e p t BankAmer icord /V iso 
w a n d Master C h a r g e 

TELETYPE' MODEL 33 ASR 
( O M P I T K R I / O ( O M P I K I K W I T H 

• T a p e P u n c h • R e a d y l o ( i o 

• T a p e R e a d r r • L i n e / L o c a l H i r e d 

• ( . u a r a n t r e d 3 0 D a y s 

$840 00 

t I A 
^ T ACX) 

I N C L U D I N G PACKING 

F O B. N.J. FACTORY 

COMPLETE COVER READY TO INSTALL . 
COPY HOLOEH (1820361 
TAPE UNWINDER 112-NEWl , 
«IND UP PAPER TAPE WINDER l l - l 
ELECTRIC PAPER WINDER ILPW 300 NEWI 
DEC TYPE READER RUNCARD 
ACOUSTIC COUPLER 

0MNITEK601AINEWI 
READER POWER PACK (1821341 
EIARS^232 INTERFACE 
ACOUSTIC COVERS w.Hi FAN (NEWI 

S 3S 00 
S 14.00 
S 55.00 
S 5 2 X 
i SO W 
S 4S.X 

SI 60.00 
S 3SW 
S S S X 
s2saoo 

It ils for TKI,KT\ PK° Wr Have ll. 

Cffi 
if >ou don'l nhal >»u need. C.AI.I. or VNKITK! 

T E L E T Y P E W R I T E R COMMUNICATIONS SPECIALISTS 
550 Suringlield Avtnue • Berkeley Heijlm, N J. 07922 T 1 3 

12011464 5310 • TWX: 710 98&301G • TELEX: 13 6479 

SUBSIDIARY OF VAN'S W2DL T ELECTRONICS. 



Same day shipment. First line parts only. Factory 
tested. Guaranteed rribney back. Quality IC's and 
other components at factory prices. 
INTEGRATED CIRCUITS „ ,„, 
T4Mni 
7«0M 
7Ui*H 

7tKm 
urm 

74tnii 
74?? m 
74?96H 
7«3tM 
743eW 
74J67« 
7 « M m 
74lSaiM » 
74isa?« n 
74is««i a 
741SOM n 
741S0SN » 
741S'0« ?5 
74LS]M 40 
74LS14II 90 
7(i&m H 
74ii7» n 

7*LSm 
741S30M 
741S3W 
741S3M 
:4lS74N 
741S7M 
741S«» 
74LS93M 
74LS9M 
74LSI0nt 
7*lS117tl 
74LS11J«I 
74isi3m 
74LSI36N 
74LS151II 
74LSt&M 
74lStS7N 
74LSI6» 
741S183I1 
74LS174«| 
7415190* 
74LSnill 
74LS»aN 
741S367II 

UIUH 
CAWS 
CA3046 
CA30«t 
CAMW 
II001UW 
IIOOSH 
IK3Q7N 
LIOO«N 
IIOWH 
LU»9K 
LWlltHN 
LU]in« 
lujia 
LUUOK-S 
lUSX'i immu 
LM3W-1S 
Luâ oT'S 
Llil3?0T-« 
LI1320M2 
IM320TIS 
LU»4N 
LU1»N 
LIU4WS 
IWMCK'I 
H040K-12 
II040«J4 
III340T-5 

n LM»or-is 
M HU40T-18 
30 IMM0T J4 
U LI043H 

IH773H« 
LH73M 

tJ LM741CM 

C034001 » ( 
CtMOOO 16 ( 

> 004001 71 ' 
I C04002 21 
: 004006 I 10 

C04007 21 
> C0400« 21 

C04009 39 
004010 » 
004011 21 
004012 21 
OMOI} 36 
C04014 « 
C0401i 

C04»S3 &7S 
C04M6 2 2S 
CD4&«3 4 SO 
C04MS I 10 
C040132 }!» 
74C00 21 
74C04 33 

«7 
91 LU74rHN 
91 lM74m 
9i LU1303M 

106 IU1304 
1 9S Lyi30S 
67 lMt307 
(9 LWT}IO 

iMt4se * 
luiaoo 

90 t»"»12 
67 

' C0401I 
; 00401; 

116 36 
w C0401I W 
£ 0040*9 21 

. « 004020 102 
'0 004«1 I 02 

< ^ 004022 N 
I S g s s 

1W IU21I1 
I 90 IU2902 

IU39D0H 
, S IU390S 

ir III3909H 
U IKUMV m MMa 

KfSWN 
K WSMV 
n wsstA 

1 70 Î WTV 
I U 
1 u niH 
!M 7S106 
1 iO 7S491CII 
160 ntVCH 
• 15 744»4CJI . 
» AMDContRnn 

: 004029 I 02 
C040M 21 

I C0403S 102 
I 004040 1 02 

004042 71 
004043 63 

I C040U 63 
; 004046 1 67 

C04049 36 
CD40M 36 

' 004051 1 13 
; 004Q60 1 42 
' 004006 71 
' C040H 40 
I C04069 40 
• C04070 40 
' 004071 ?1 
' CO4072 
'-0)4073 
'.C0407S 

74CI0 n 
74CI4 210 
74C20 26 
74C30 2S 
74046 2 a 
74C74 n 
74C76 1 40 
74C« 1 IS 
74C93 1 40 
74CIM 3 00 
740160 1 44 
74017S 2 00 
740182 2 40 
740221 2 74 
74C906 3 00 
740906 1 SO 
740914 I tS 
74W22 7 50 
74CW3 7 50 
74C925 10 50 
74Cm 10 50 
740127 TO SO 
IIItRFkCt 

MIK>262 
yU5320 
UUU30 
PO41t0.3 
P041l[>-4 
PS101 
4200« 
82S2S 
91102A 
M00165-5 
MW57100 
Gutrsesoo-i 
UCU6S71A 

P.O. Box 4430IVI Santa Clara, CA 95054 
will call only: (408) 988-1640 

Scott Blvd. ^ 

r E L E C T R O N I C S 
tnOAL nODtKTS 

I S »36l 
aocM 
UMU09 
MUU11 
IIMS312 
UII5313 
WU5314 
WHS315 
MM5 16 
WMUia 
UU5369 
UM5641 
UU5665 
CTTOOt 
CT7002 
CT7010 
CT7015 
UUS37SAA,1I 

, IIM537SAa« 
, 7205 
I 0SQ026CM 
> OS0056C*I 
, IUI53104 

(255 
OOPIKI2CO 
C0f1l61 
6S20 

12 95 327MHt I 6432 WK{4S0 

4 25 2 097152 MKi 7 75 
4 25 2 4576 MH/ 7 SO 
4 25 3 2768 UMI 7 50 
3 90 5 0688 Hh: 4 SO 
3 90 5 165 UW 4 SO 
3 90 5 7M3MK; 4 50 
I 00 6 553C MKi 4 50 

I 31811 U»U 4 25 

UAiiT rvo 
AYS 101J 
AVS-IOU 

1702A 
HI2S23 
11825123 
NC2S126 
N87St29 
N82S131 
M82S136 
M2S137 
2706 

1 10 80)88 
I 10 8700CJ 
1 to 8701CK 
1 10 I 750U 
t 10 10130 
1 10 »400CAf 
1 10 1017103 

450 
1 75 

J 40 
C04081 21 1 
004082 21 I 
C04116 47 
CO4490 SSO 
004507 too 
CD4508 4 2S 
C04510 I 02 

2102 -1 I 28 
2HBAI-4 1 60 
21HS 1 85 
2t04A4 3 95 

t69 " C 3. 
:IIOflT n 

HicmniocMtoii 
24 50 

sr-

nuuisTon 
2W722A 
?N3«>4 
?»IM06 
2H3C55 

29 95 CHTn«.l 

2 0100 MtU 1 
HtllTDRS -HISS 
I0p«tirp( 03 lOOOpHtypt 012 
25p(>tyot 025 350 pact PKli 

lOOpntm 015 Sp«rtyiit675 
KCT80AltDt 
hnwyl>O4r<IS10 95 

PC bows pmmnmt* S29 95 
S3 U> ASCM U««owd M 55 00 
Fi«rM«*»WM 6SOO(nctt$wi14 9» 
UOt 
He} T0I8 15 
GTMH 0>«>«t YtMM T0I8 20 
Miwafl«« 20 
GTMH Ofi^ VtlMAxnee 25 
OpMt UQ «lHMi6 CbW aSt25 
(»WCf»»fi« IffMr flttr yrtow CWI 
COaniKflTU SPfCIAUliS m Mck 
CwnMli Im e) BrudMvd l«M MU4 
•U-188l«t|ttFt^ S128 86 
OK wmi WRAP TOOlt I* itKk 
tartsktt IWMitUt SI8 88 
OtdTAl TNCNKOMmM S4I 58 
B«l op* G4nt<al p«<peu o> mMc* 
32-230f CktpoUMprobtcow • 2-
Kcancy Cornf luy • compta CMt 
COaPUTH 80ARD UTI 
8KftAUB(MrdM $134 95 
4«(PftOWU 114 95 
ID »04rd M 44 50 
(iMAdw »e«fl • cpnMCler 12 50 
\WM intvtic* Mwa M 125 00 
l6KEPW)U»g«dM»oPnOUS 74 50 
)6K Sialic HAM botie U 395 00 
•Mrs tlw n«M| DM M $665 00 

Smtttat Mom PMAMUA 
3»M tWt 

EKMe H00165-5 8 

Opfr*et VMI OC » S UK; 
rrti i25-l,E0ase>ity I8S8 
Vwci WliMM IBlldl 50 
PirMrwtci I88A lo«M 
AMIymRK $1H88 
Mo«nlOlr«rf 

EipiAOrr K4 $299 00 
Wooti ISOBM 

GrttMr 1369 00 
TUNSfORMfRl 
12 Vol 300 mi tr«iiflenM' I 25 
12 6V 01 600 «« 3 75 
12V250 nuni plug 295 
t2V CT 250 mi Ml plw« 3 50 
24V CT 400 mi 3 95 
tov t 2 imp arw p«.g 4 85 
0<$nAr L(0$ 
UAtll CA 270 2 90 
MAN3 CC 125 39 
UAHTJ 74 OACA 300 1 00 
CK.704 CC 300 1 25 
DL70 7 01 70711 CA 300 1 00 
- - - CA.CC 

CACC a s s 
Ol7iO 
FN03H 
f«ft(ttS07 
FNOiinSIO 
(NDamBor 
4»gNM)t« 
DGinMHtm 

CC 600 1 9S 
CC 357 

COCA SCO 
CCC* SCO 
CC.CA BOO : 

MMlMiDI UiMtk 
* anm UO anon M am 

.lOmfiu «tsoo 

Sinclair ZVi Digit Multimeter 
Batt. oper. ImVand.lNAtesoiulion. Re-
sistance to 20 meg. 1% accuracy. Small, 
portable, completely assem. in case. 1 yr. 
guarantee. Best value ever! S59.95 

Not a Cheap Clock K l t S 1 4 . 9 5 
Includes everything except case. 2-PC 
boards. 6-.50" LED Displays. 5314 clock 
ctiip, transformer, all components and 
full instructions. Same clock kit wiUi'.SO" 
displays. $21.95 

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 
' 2 0 0 ' F , air or liquid. Very accurate. 
Complete instructions. S39.95 

NiCad Batt. Fixer/Charger Kit 
Opens shorted cells that won't hold a 
charge and then charges them up. all in 
one kit w/full parts & instruc. S7.25 

RCA CosmacVIP Kit 275.00 
Video computer with games and graphics. 

7 8 IC Update Master Manual 
1978 IC Update Master Manual S30.00 
Complete IC data seleclor 2175 pg. Mas-
ter reference guide. Over 42,000 cross 
references. Free update service through 
1978. Domestic postage 33.50. Foreign 
$6,00 Final 1977 Master closeout S15.00 

New Cosmac Super " E L F " 
RCA CMOS expandable microcomputer 
w/HEX keypad input and video output for 
graphics. Just turn on and start loading 
your program using the resident monitor 
on ROM. Pushbutton selection of all lour 
CPtJ modes. LED indicators of current 
CPtJ mode and four CPtJ 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 
S106.95 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. 
dub: write lor info. 

4K Elf Expansion Board Kit 
with Cassette l/F $79.95 
Available on board options: IK super ROM 
monitor S19.95 Parallel I/O port S7.95 
RS232 l/F $3.50 H Y 20 ma l/F S1.95 
S-100 Memory l/F S5.30 

Tiny Basic lor ANY 1802 System 
Kansas City Standard Cassette $10.00 
On ROM Monitor $38.00 
Super Elf owners take 30° i 

Original Cosmac " E L F " kit 
All parts and instructs. S89.S0 
Board only 14.95 

Video Modulator Kit $9.95 
Convert your TV set into a high quality 
monitor without affecting normal usage. 
Complete kit with full instructions. 

60 Hz Crystal T ime Base 
K i t $ 4 . 7 5 Converts digital clocks 
from AC line frequency to ciystal time 
base. Outstanding accuracy. Kit includes: 
PC board, MM5369, crystal, resistors, 
capacitors and trimmer. 

Clock Calendar Kit S23.95 
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 ca.se. 

2.5 MHz Frequency Counter 
K i t Complete kit less case S37.50 

30 MHz Frequency Counter 
K i t Complete kit less case S47.75 
Prescaler Kit to 350 MHz 519,95 

Stopwatch Kit $26.95 
Full six digit battery operated. 2 - 5 volts. 
3.2768 MHz crystal accuracy. Times to 
59 min., 59 sec., 991 /100 sec. Times std., 
split and Taylor. 7205 chip, all compo-
nents minus case. Full instruc. 

Auto Clock Kit $15.95 
DC clock with 4 - . 50 ' displays. Uses 
National MA-1012 module with alarm 
option. Includes light dimmer, crystal 
timebase PC boards. Fully regulated, 
comp, instructs. Add S3,95 for beautiful 
dark gray case. Best value anywhere. 

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

/ ^SOLID CAREER OPENING^ 
WITH HEATH 

Y o u k n o w us for our q u a l i t y H e a t h k i t s — and 
for our r e p u t a t i o n for " d o i n g things r i g h t . " O u r 
progress s tory goes far back , a n d prospects are 
very favorab le for the years ahead. 

SOFTWARE 
DOCUMENTATION WRITER 

A n e f fec t i ve , p r o v e n technica l w r i t e r needed to 
w r i t e H e a t h k i t c o m p u t e r systems opera t ions 
manuals and app l ica t ions procedures. A B. Sc. 
CS or e q u i v a l e n t is requ i red . Candidates must 
be fami l i a r w i t h L S I - 1 1 & P D P - 1 1 , s o f t w a r e 
a n d app l ica t ions p r o g r a m m i n g , higher level 
languages, a n d o p e r a t i n g systems, pr inciples and 
techniques . 
Salaries are c o m p e t i t i v e , w i t h exce l len t benef i ts 
a d d i t i o n a l . O u r ideal loca t ion is a pleasant , 
small c o m m u n i t y on L a k e M i c h i g a n , 9 0 
m i n u t e s f r o m Chicago. 
Please send resume in c o n f i d e n c e , or p h o n e 
co l lec t t o K e n S m i t h , ( 6 1 6 ) 9 8 2 - 3 6 7 3 . 

, , HEATH COMPANY 
I " " th 1 49022 

Benton Harbor. Michigan 
An EguAl Oppoflunity Employer M'F 

H5 

Schlumberger 

COMPUTER CLUBS! 

Do you need to start a 

club library? 

Start with the BEST! 
H a v e t h e secretary o f y o u r c l u b 

send us y o u r c u r r en t c l u b ros te r , 

c o m p l e t e w i t h n a m e s , addresses 

a n d z i p c ode s a n d we ' l l send y o u 

o n e o f y o u r c h o i c e o f t h e f o l l ow-

i ng b o o k s , . . . F R E E ! 

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 dub) 

Kilobaud Clubs 
Peterborough, NH 0 3 4 5 8 
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The All New! 

Personal & Small 
Business Computer 

P l a n 
To 

Exhib i t 

Expo 
(( 

South" 

Plan 
To 

A t t e n d 

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

For D e t a i l s C a l l O r W r i t e : 
Felsburg A s s o c i a t e s , l n c . ( 3 0 l ) 2 6 2 - 0 3 0 5 
P.O.Box 735. Bowie.Md.. 2 0 7 1 5 

L O O K I N G F O R T H E B E S T C O M P U T E R O N T H E M A R K E T ? 
W H E T H E R Y O U A R E J U S T S T A R T I N G O R W A N T T O U P G R A D E Y O U R P R E S E N T S Y S T E M , 
W H Y N O T H A V E -

THE BEST OF 
BOTH WORLDS 

6800 COMPUTING POWER 
(With the new 6802!) 

S-100 
COMPATIBILITY 

M & S 
BR S I C 

- A N D -

YOU CAN 
HAVE BOTH 

WITH THE 
MD690 CENTRAL 

PROCESSOR 
FROM MDS 

A V A I L A B L E AS SINGLE BOARD OR COMPLETE SYSTEM: 
MD690 C E N T R A L PROCESSOR BOARD 

Sing le b o a t d i n c l u d e s 6 8 0 2 p r o c e s s o r . I K n i o n i t o i P R O M ( S t a n d a r d 6 8 0 0 c o m p a l i d l e ) . 1 152 b y t e s 
o f R A M . o n - c a r d 2 4 0 0 b a u d casse t te i n t e r l a c e , p a r a l l e l / ser ia l I / O p o r t — C o m p l e t e i n s t r u c t i o n s 
R e a d y t o o p e r a t e Just p l u g i n t o a n y S - 1 0 0 b u s I n t e r f a c e s 
eas i ly w i t h m o s t k e y b o a r d s a n d m e m o r y - m a p p e d v i d e o c a r d s . K I T S 1 9 8 A S S E M B L E D S 2 6 9 

MDS-2 SYSTEM 
C o m p l e t e s y s t e m i n c l u d e s case. MDfaDO p r o c e s s o r b o a r d , p o w e r s u p p l y , v i d e o / q r a p h j c s b o a i d . 
m o t M e r b o a r d w i t h t w o edge c o n n e c t o r s ( r o o m fo r G) . a n d 
k e y b o a r d w i t h case. K I T S 5 7 9 A S S E M B L E D S 7 9 8 

* * *UNBEATABLE PRICES***UNEXCELLED PERFORMANCE*** 
E i t h e r b o a r d o t c o m p l e t e syste i^ i is s u p p o r t e d b y e x t e n s i v e M D S d o c u m e n t a t i { ) n a n d s o f t w a r e 
e v e r y e f f o r t has been m a d e t o m a k e u m m i c r o easy t o u n d e r s t a n d , easy t o use . easy t o b u y . 

[ALL MDS SOFTWARE NOW A V A I L A B L E BY TELEPHONE D A T A LINKl j 
T O O R D E R - D e p t . C , B o x 4 5 0 5 8 
S E N D C H E C K O R A j f C C I C P T D f J M f C . ., . L O S A n g e l e s , C A 9 0 0 4 5 
MONEY ORDER TO: L H I X L L L L I l\V I I I J ' ^ Cal.Res. Add 6% Sales Tax 

T H € c o M P u r e R O O c r i e R 

• White Plains Mall, Upper Level 
I 200 Hamilton Ave. 
• White Plains NY 10601 
• Phone: (914) WH9-DATA 

H Near Bronx River Parkway & 
H Cross Westchester Expressway. 
H Plenty of parking. 

I the lar 
B compal 
• (also II 
H area.. 

"The SI GO Bus stops at 
White Plains" with one of 

largest collections of boards 
compatible with the Altair Bus 

IMSAI) in the greater NY 

You've read about the 
Sol-20, now come up and 

see it. We carry Processor Tech, 
Polynrarphic, IMSAI, North Star, 
TDL, Blast Master and Pickles 
and Trout. 

GOOD PRICE AND SERVICE 
10-6 Mon.-Sat. 

Thurs. till 9 C-28 
TH€ COMPUT€RGORIieR 

SURPLUS ELECTRONICS 

IBM SELECTRIC^ 
BASED I/O TERMINAL 

(USED) $695.00 
• Tape Drives • Cable 
• Cassette Drives • Wire 
• Power Supplies 12V15A, 12V25A, 
5V35A Others, • Displays 
• Cabinets • XFMRS • Heat 
Sinks • Printers • Components 
Many other items 
Write for free catalog 
WORLDWIDE ELECT. INC. 
10 FLAGSTONE D R I V E 
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 

1 5 4 3 Bayview Avenue, 

Toronto , On t a r i o M 4 G 3 B 5 

[416] 4 8 4 - 9 7 0 8 



WORLD'S 
RECORD^ HOLDER 

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 
4I< 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 

TEXT EDITOR 

ASSEMBLER 

PROGRAMMING 

TAPE HANDLING 

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.t 

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 Ibys 
1201 10th Street Berkeley, CA 94710 

•ATF i<; a tm nf Snft Tnrn 
T2 

t n ^ l i t c r h e I i K o r c ^ t ? ! i r t o v / r^n r r i m r - i i i f A r c K / - i r t / ^ . m K k P l - T A / Y ) F r o l k i i r o i r rt R r o i c o a i i . A r i a l k o i i c A r c t r ! i ccA T O VA/ ^ ' . A r m o n 



coMPCrrm LOGOS I 
8R STATIC MEMORY 

BOARD 

SPECIFICATIONS: 

System Compatibil ity: 

Memory Protect: 

Addressing: 

Wait States: 

Buffering: 

Speed: 

Support Chips: 

PC Board 

Power: 

Battery Back-up: 

S-100 buss compatible. 
Altair/lmsai compatible. 

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 ail options are dipswitch selectable. 

Addressing on any 1 K boundary. 

No Wait States 

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

Logos I - 450 ns access. Allows board to run at full 
speed with no wait states. 

Logos 12 - 250 ns access. Allows board to run at full 
4MHzZ-80 speed. 

Low power Schottky (where applicable) 

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

-H8V, 1.5 Amps typical 

Circuitry on board 

ORDER INFORMATION 
Logos I 8K Kit $125.95 Buy (4) Units reduce to Si 17.00 
Logos I 8K Assembled & Tested $179.95 
Logos I 8K-Z (250ns.) Kit $149.95 
Logos I 8K-Z Assembled & Tested $199.95 

Imsai Compatible Wirewrap Connector $4.75 
Imsai Compatible Solder-tail Connector $4.75 
Altair Compatible Wirewrap Connectors $5.95 
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 A39 



ENTERPRISES 
Incorporated 

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

HEAVY DUTY IBM 735 I/O 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/LF 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 all have the heavy duty Selectric mechanism. 

WHAT YOU SHOULD KNOW ABOUT THE IBM I/O SELECTRIC TERMINAL THAT WE ARE OFFERING 
• 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. 

2. It generates all 34 of the standard ASCII control codes. 
3. Full or Half-duplex operation. 
4. Generation of parity. 
5. 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. 

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. 

• ALLOW 6 TO 8 WEEKS FOR DELIVERY • PRICE INCLUDES FULL DOCUMENTATION • 30 DAY WARRANTY—PARTS AND LABOR 

Terminals only, select: •A i r f r e i gh t DSurface TERMINALS SHIPPED FREIGHT COLLECT—FOB Phoenix AZ 

Enclosed: • c h e c k • M . O . Charge • V I S A • Master Charge 

Card # Interbank # 

Expiration date:_ 

# OF TERMINALS. 

Signature:. 

_ @ $895 

# OF POWER SUPPLIES @ $41.50 

PA residents must add 6% sales tax 

Total amount of this order $ 

$_ 
$_ 
$_ 
$_ 

NAME: 

ADDRESS: 

CITY: _STATE:. ^ I P : . 

PHONE: ( )_ Visa (BankAmericard) & Master Charge Accepted. 



S.D. COMPUTER PRODUCTS A N E M P I R E I N O CO 

P . O . B O X 2 8 8 1 0 K D A L L A S . T E X A S 7 5 2 2 8 
S2 

E X P A N D A B L E E P R O M B O A R D 
16K OR 32K EPROM J49.95 W/OUT EPROM 

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

KIT FEATURES: 
1. All Address Lirtes & Ddta Buffered 
2. Quality Plated through P.C. Board Including 

Solder Mask and Silk Screen 
3. Selectable Unit States 
4. On Board Regulation Provided 
5. All Sockets Provided W/Board 

WE CAN SUPPLY 450As 2708 's AT $11.95 
WHEN PURCHASED WITH BOARD. 

4K LOW POWER RAtVI KIT 
The Whole Works - $79.95 
Ful l Buf fe red • on board regu la ted • reduced 
power consumpt ion u t i l i z ing low power 21L02-1 
SOOns R A M S • Sockets p rov ided for al l IC 's . 
Qual i ty p la ted th rough PC board. 

•Add $10 00 lof nont RAM 0C>«r«(K>n 

E X P A N D O R A M 
THE ULTtMATE RAM BOARD 

32K FOR $475.00 

JISl.OO 
2$9.00 
367.00 
47S.00 

THE 32K VERSION USES THE MOS- BUT A SlOO COMPATIBLE RAM 

$281 00 
519.00 
7S7.00 
99S.OO 

THE 64K VERSION USES THE MOS-
TCK MK4n6 RAM AND HAS tSK 
BOUNDARIES AND PROTECTION I 
UTILISES DIP SWITCHES P, C. 

BOARD COMES WITH SOCKETS FOR wiBrH4«iNr l i o i c o . J BOA^O COMES WITH SOCKETS FOR 
32K OPtRATIDN 64K OPERATION FROM SO COMPUTER PRODUCTS 

LOOK AT THE FEATURES WE 
• MEMORY ACCESS TIME IS 375 ns 
• MEMORY CYCLE TIME IS 500 ns 
• POWER REQUIREMENTS ARE: 

8 VDC 400 MA DC 
18 VDC 400 MA DC 

— 1 8 VDC 30 MA DC 
• ON BOARD INVISIBLE REFRESH 

AOn »50.00 TO ABOVE PRICES FOR 

HAVE BUILT INTO THE EXPANDORAM! 
• NO WAIT STATES REQUIRED 
• NO CYCLE STEALING NEEDED 
• ON BOARD REGULATION 
• CONTROL. DATA & ADDRESS INPUTS 

UTILIZE LOW POWER SCHOTTKY 
DEVICES 

• DESIGNED TO WORK WITH Z-80. 
8060. 8085. CPU's 

FULLY ASSEMBLED AND TESTED BOARDS 

Low Cost 
Cassette 

Interface Kit 
$ 1 9 . 9 5 

F«a..,rt«: Play and rtcord K.C. Standard 2400/1200 Hi 
tapes. 300 Baud. H I I/O ComMt>bU. Phaw Lock Loop. 
Both 22 Pm Conntctor an<t 8 Pin Molti Conntctor. 
Conn partially atMmbltd Otcillator and phau lock 
.OOP prt tuned to K C. Standard. S«ltctor iwrtth undt 
easMtt* data or awnliary input data to microproctiwr. 
LED indicattt logic 1 Irrt l . 

8K LOW POWER RAM 
$159.95 

FULLY ASSEMBLED AND TESTED NOT A KIT 
ImMi - Alla.r - S.100 BuU CCKnpatiWa. uMl tow power 
•tatic 2iL02-MQna fully tHjfiered on t turd reQuiated. 
quality plated mrough PC txMrd. •nciud<'vg totder muk 8 
pos dip awilcrtM for Mdr 

•Add i30 00 lor U 
SSOnt RAM operation 

Z-80 CPU BOARD KIT 
Complete Kit $139. 

C H E C K T H E A D V A N C E D F E A T U R E S O F O U R Z - 8 0 
C P U B O A R D : E x p a n d e d s e t o f 1 5 8 i n s t r u c t i o n s . 

8 0 8 0 A s o f t w a r e c a p a b i l i t y , 
o p e r a t i o n f r o m a s i n g l e 
5 V D C p o w e r s u p p l y ; a l w a y s 
s t o p s o n a n M l s t a t e , t r u e 
s y n c g e n e r a t e d o n c a r d ( a 
r e a l p l u s f e a t u r e ! ) , d y n a m i c 
r e f r e s h a n d N M I a v a i l a b l e , 
e i t h e r 2 M H Z o r 4 M H 2 o p -

e r a t i o n , q u a l i t y d o u b l e s i d e d p l a t e d t h r o u g h P C 
b o a r d : p a r t s p l u s s o c k e t s p r o v i d e d f o r a l l I C ' s . 
• A d d $ 1 0 . e x t r a f o r Z - 8 0 A c h i p w h i c h a l l o w s 

4 ( V I H Z o p e r a t i o n . 

NEW FROM S.D. 
" V E R S A F L O P P Y ' " " KIT 

T H E V E R S A T I L E F L O P P Y D I S K C O N T R O L L E R 

ONLY $149.00 
FEATURES: IBM 3740 Soft Sectored Compatible. S 100 BUS 
Compatible lor Z-80 or B080. Con l roU up to 4 Drives (single 
or double sided). Oirect'y controls tt^e followirta dnves' 

1. Stiugart SA400/450 Mim Floppy 
2. Shi igart SA800/850 Standard Floppy. 
3. PERSCI 70 and 277. 
4. MFE 700/750. 
5. CDC 9404/9406, 

34 Pin Connector lor Mini Floppy. 50 Pin Connector for Stand-
ard Floppy. Operates wi th modi f ied CP/M operat ing system 
and C-Basic Comptler. The new "Versal loppy" f rom S.D. 
Computer Products provides complete control for many of 
the available Floppy Disk Drives. Both Mini and Full Size. 
'FDI771B ' l Single Density Control ler Chip. List ings for Con-
trol Software are included in price. 

FD 1771B-1 CHIP ALONE S39.9S 

S. D. SALES NEW 
E X P A N D A B L E E P R O M BOARD 

1 6 K O R 3 2 K E P R O M $ 4 9 . 9 5 W / O U T E P R O M 

A l l o w s Y o u t o U s e E i t h e r 2 7 0 8 ' s ^ . F o r 1 6 K o f E p r o m o r 

2 7 1 6 ' s F o r 3 2 K o f E p r o m . 

KIT FEATURES: 
1 . A l l A d d r e s s L i n e s & D a t a B u f f e r e d 

2 . Q u a l i t y P l a t e d t h r o u g t i P . C . B o a r d I n c l u d i n g 
S o l d e r M a s k a n d S i l k S c r e e n 

3 . S e l e c t a b l e U n i t S t a t e s 

4 . O n B o a r d R e g u l a t i o n P r o v i d e d 

5 . A l l S o c k e t s P r o v i d e d W / B o a r d 

W E C A N S U P P L Y 4 5 0 A s 2 7 0 8 ' s A T $ 1 1 . 9 5 

W H E N P U R C H A S E D W I T H B O A R D . 

I N T R O D U C I N G T H E SBC-100 
(The Z-80 Based, S-100 Single Board Computer) 

$ 3 4 9 . 0 0 
FEATURES: 

. No Front Panel Needed 
• Z-80 CPU ( 2 or 4 MHZ) 
• I K R A M 
• 4 R O M / P R O M Sockets (or 4 K / 8 K o l Memory 
• SYNCHRONOUS/ASYNCHRONOUS Serial I / O w.t t i 

RS-232 and Current Loop In ter lace and Sof tware 

• P rog rammab le Baud Rate 
• Paral le l Input Port 
• Paral lel Outpu t Port 
• 4 Channel T i m e r / C o u n t e r 
• 4 Vectored In te r rup ts 

O. E. M. SPECIAL 
A S K A B O U T S P E C I A L O E M D I S C O U N T S O N T H E S D 

S D C 100 — S I N G L E B O A R D C O M P U T E R 
V E R S A F L O P P V ' v — F L O P P Y D ISK C O N T R O L L E R 
E X P A N D O R A M 3 2 K R A M 

C O M P A T I B L E SET 
$ 3 4 9 0 0 
$ 1 4 9 OO 
S475 DO 

E A C H KIT IF P U R C H A S E D S E P A R A T E L Y T O T A L $ 9 7 3 0 0 
O R D E R A L L 3 K ITS T O G E T H E R FOR 

$ 8 9 9 . 0 0 
Th is P o w e r f u l T h r e e s o m e O p e r a t e * Toge ther t o F o r m A C o m o l e t e C o m p u t e r fo r Your Syaterr 

Z-80 
Programming Manual 

I N D E P T H D E T A I L O F 
T H E 2 - 8 0 C P U 

M I C R O - C O M P U T E R 

S . b . S A L E S S P E C I A L 

$9.95 

RAMS 
21LU^-50UNS 
2IL02 - 250NS 
2114 - 4K 
1 1 0 1 A - 2 5 6 
1103 - I K 
M K 4115 - 8K 
?4S 200 • 256 

8 /11 50 
8 /15 95 

14 95 
8/$4 00 

J5 
15 45 

3 9 5 

CPU's 
2—80 includes manual 
2 —80A includes manual 
80e0A CPU 8 BIT 
8 o o e c P u 8 e i T 

29 95 
34 95 
11 95 
6 95 

PROMS 
1702A - IK - l . S u i 3 . 9 5 or 1 0 / 3 5 . 
2 7 0 8 . 8K - 4 5 0 n i 14 .95 
5204 . 4K 7 .95 
82S129 — I K 2 . 5 0 
2708U 8K s igne t in ESOns 9 . 9 5 

COUNTER CHIPS 
MK50397 6 O i i i t elapsed timer 8 . ^ 5 
MK50250 A l i rm clock 4 . 9 9 
MK50380 Alarm chip 2 .9S 
MK50395 6 d i t i t u p / d n . count. 12.95 
MK5002 4 digit counter 8 .95 
MK5021-Cal . c h i p M . root 2 . 5 0 

S.D. NOW HAS SOFTWARE FOR IT'S CUSTOMERS 

C P / M D I S K O P E R A T I N G S Y S T E M $ 9 9 . 9 5 

C P M .» a p o w e r f u l d ish ope ra t i ng s y s t e m wh ich has become an indus t ry s tandard . It is c o m p a t i b l e w i th several 
d ish based F O R T R A N and B A S I C S This package inc ludes a C P / M d iske t te (min i or fu l l Size) a d a p t e d fo r S D s 
S B C l O O / V E R S A F u O P P Y E X P A N D O R A M board set C o m p l e t e d o c u m e n t a t i o n is inc luded { i. C P / M is a reg-
is te red t r a d e m a r k of Dig i ta l Research C o r p . Pac i f ic Grove . C A 

Z 8 0 ' D I S K BASED ASSEMBLER $ 6 9 . 9 5 SO MONITOR $ 4 9 . 9 5 
Runs on A N Y C P / M based d isk s y s t e m Assemb les 
the o f f i c ia l Z i l og Mos tek M n e m o n i c s Con ta ins e* 
tens ive set of pseudo ops Ava i lab le on m m i or 
fu l l size d i ske t te 

VERSAFLOPPY'^ CONTROL FIRMWARE . . . $ 2 4 . 9 5 
Prov ides con t ro l Ifir V E R S A F L O P P Y and boo ts up 
C P / M Th is runs on Z 80 . S 0 8 0 or 8 0 8 5 based 
c o m p u t e r s . Ava i l ab le in 2 7 0 8 or 2 7 5 8 p r o m . 

Power fu l m o n i t o r fo r S B C lOO s ing le board c o m 
pu te rs Inc ludes al l V E R S A F L O P P Y con t ro l f i rm-
w a r e C o m e s m 2 7 1 6 p r o m Ava i lab le m 4 6 weeks 

VERSAFLOPPY DIAGNOSTIC PROGRAM . . $ 2 4 . 9 5 

Prov ides rou t ines w h i c h a re he lp fu l m check ing out 
a d isk based sys tem Ava i lab le m 2 7 0 8 or 2 7 5 8 
p r o m . 

* 
SUPER FLOPPY SPECIAL 
s. 0 . SALES- VEBSAFLOPPT S lOO CONTROLLER BOARD PLUS 

SHUGARI SA 400 FLOPPY DISK DRIVE INCLUDING CABLE FOR ONLY 

$ 4 4 9 . 0 0 
* 

MICROPROCESSOR 
CHIPS 

8212 - 1 / 0 port . .3 .50 
8214 — P . I . C .12 .95 
8216 — Non I n n r t Bu i . 4 .95 
8224 — Clock Gen 4 .95 
8226 — Invert Bu i . .3 .95 
PIO (or Z — 8 0 .14 .95 
CTC for Z — 8 0 .14 95 
8 2 2 8 Sft. Controller . .8. 20 
8 2 5 1 Prog. comm. interf ict . .10, ,95 
8255 prog. prep, intert ice. . .13, ,50 
8820 Duel Line Recr , .1, ,75 
8 8 3 0 Dual Line Dr . . 1 , ,75 
2513 Chi r . Gen 7, 50 
8838 (}uad Bus. Recvr. . . , 2, 00 
74LS138N — 1 / 8 decoder 99 
8T97-He« Tr i -St l te Buffer : i ! 25 
1 4 8 8 / 1 4 8 9 RS232 . .1 . 50 
TR 1602B Uert .3 . 95 
TR 1853 Uert . 8 . 50 
FD 1 7 7 1 8 . 1 39. 9 5 

CMOS 
4 0 0 1 19 4 0 2 9 99 
4 0 0 2 19 4042 69 
4 0 1 1 19 4047 1.50 
4 0 1 3 32 4 0 4 9 35 
4 0 1 6 32 4 0 6 9 23 
4 0 1 7 95 4 0 7 1 19 
4 0 2 0 97 4076 9 7 
4 0 2 2 97 14518 1.10 
4024 75 14528 85 
4 0 2 7 39 14529 85 

C A L L I N Y O U R B A N K A M E R I C A R D 
( V I S A ) O R M A S T E R C H A R G E O R -
D E R I N O N O U R C O N T I N E N T A L 
T O L L F R E E W A T T S L I N E : 

1-800-527-3460 

T « m R M i d e n u G i l l p o l l e d : 

214/271-0022 
D E A L E R I N Q U I R I E S I N V I T E D I 

( A l l p r i c e s s u b j e c t t o c h a n g e 

w i t h o u t D r i o r n o t i c e . ) 

N O C O D l . T E X A S R E S I D E N T S A D D 
5 % S A L E S T A X . A D D 5 * O F O R D E R 
F O R P O S T A G E & H A N D L I N G . O R 
D E R S U N D E R $ 1 0 . A D D 7 5 c H A N D 
L I N G . F O R E I G N O R D E R S - U . S. 
F U N D S O N L Y I 



C A l i f o R N i A i N d u S T R i A l 
Post Office Box 3097 K • Torrance, California 90503 

Diablo temiinal 
I n F e b r u a r y , w h e n t h i s a d -
v e r t i s e m e n t w a s s u b m i t t e d 
t o t h e p u b l i s h e r , w e w e r e 
n e g o t i a t i n g f o r t h e p u r -
c h a s e o f s e v e r a l h u n d r e d 
u s e d D i a b l o T e r m i n a l s . 

If w e a r e s u c c e s s f u l i n 
a c q u i r i n g t h e s e u n i t s , t h e y 
w i l l b e a v a i l a b l e in l a t e 
A p r i l f o r o n l y $ 8 5 0 . 0 0 . F O B 
L o s A n g e l e s . 

A l l t e r m i n a l s w e r e r e m o v e d 
f r o m s e r v i c e in o p e r a t i n g 
c o n d i t i o n . 

CONNECTORS 
^ L R S - 2 3 2 

D B 2 5 P 
m a l e p l u g & h o o d 

c > 

' 3 9 5 

D B 2 5 S f e m a l e 

' 3 9 5 

E d g e 
C o n n e c t o r s 

1 0 0 P I N 
I M S A I / A L T A I R 

S - I M • G O L D P U V T E D • .125" CENTERS 
Al la i r .140 row. solderta i l J 5 9 8 3/S16.50 
tmsai .250 row. so lder ta i l S4.98 3/$13.00 
3 Level Wi re Wrap .250 r o w . . . S4 98 M 1 3 . 0 0 

SPECIALS 
W/W same as above w i t hou t earsS3.50 3/110 
72 (dual 361 W/W .156" c e n t e r s . . . $2.50 J S 6 

ScotcK 4 9 8 

|l0torS4S. 

11 
L O W P O W E R 
4 5 0 N S 

D ISKETTES 

P l e a s e s p e c i f y 
I B M 3740 f t r l e i 
o r 3 2 s e c t o r , 

i l so 
MINIDISKS 

Cert i f ied Dig i ta l 

C A S S E T T E S 
W o n ' t d r o p a B I T ! 

4550 
CAI IFORNIA 
INDUSTRIAL 

is an 
Authorized 
Dea le r ol 

Scotch Brand 
Data Products 

E L E C T R O N I C E N T E R T A I N M E N T C E N T E R 
Tennis-Handball 
H o c k e y - S m a s h 

Color ^ 2 4 . 8 8 

Aclion-pacHed color enleiiainm«nt tof 
in« wholff tamily Adjustable skill level 
controls allow players of all aoes to com-

r pete in tertnis. hocltey and handball 
J This four o * ' ' ^ entertainment center 

turns your television Into a video play-
grourtd 
On screen scoring, live action sourtd artd 

true comporwnt co^r makes tt>'is v>d«o 
center an excellent buy at only S24 B8 
Complete with antenrta box artd AC adapter 

HEXADECIMAL KEYBOARD 
$ 3 ^ 9 5 Mail Switch hexadecimal keyboards are designed for 

mtcrocomputer systems that require 4 b«l output 
in standard hex code 
Each assembly consists of 16 hermeti-
cally seal«J reed switches and TTL •'on-
shot" deboonce circuitry 
Reliable low friction acetal resm 
plungers are credited lor the smooth 
operation ar>d long lite of this premium 
keyboard. 

Requires single *• 5 volt supply. 

TELETYPfM0DEL43 
New from Teletype, the Model 

Is capable of printing 132 ASCII 
characters per line. Send and receive 
data at I0or30 char, persecorvl Key-
board gert«rales all 126 ASCII code combina-
tions RS-232 interface. san>e as the popular 
Model 33 Data sheet sent upon request Manutac 
turersi eS1377 00-

I M M E D I A T E D E L I V E R Y ' 1 2 1 9 

T T L m o d e l w i t h N O V A T I O N b r a n d 
A c o u s t i c M o d e m . « 1 4 1 9 

REGULATED 
P O W E R S U P P L Y 

D e l i v e r s 5 v o l t s at 8 A m p e r e s 
a l o n g w i t h t h r e e o t h e r regu-
l a t e d o u t p u t s . 
T h i s u s e d s u p p l y is s o l d " a s 
i s . " bu t w e s t i l l f ee l t ha t t h i s 
is t h e b e s t b u y y o u ' l l ever s e e 
i n a r e g u l a t e d p o w e r s u p p l y . 
75 lbs. . S c h e m a t i c s i n c l u d e d . 

>24.88 

V UNIVAC 
KEYBOARD 

Th« lamout Un~*C Hoe*«.lf< kvyCMrd •»»»mt>ty 
ft noo •.«>>«>« Nwn Ca^Vvrt a inAotriaJ *0' OMy t24 U 

aval co<»put«r input C^r-et far accouniami and 
rra'r«-mat>;i«ni Tn« fyyncfic kvyt t't placM on |tt« t3Hf 
tn'M irymx lo 'MMnOM a Ivn kr, mac^•n• Trvt 
•orma* WtOMS on* namMd num*<< Oala vtry 
Ot-^-^i CMt ma% t3a% UMd t>wl OuanntMd m aicvawil 
COni»f«n ComplM . 

duietBuss 
S-LOO MOTHER 
The Ouiet Buss from California Industrial is 
quality engineered No short cuts have been taken 
to produce this mother board Active lermirution 
circuitry prevents noise and crosstalk Manufac-
tured from extra heavy FR 4 epoiy glass. Features 
2 ounce double thickness copper tracts 

mfinUftL GRflPHiTE 
DiSPLflV GEnERfiTDR 
Modern TKhnotoQT has tri* ol 
urwoue chvaeter pnnitf Our tAtrmti Oriph-t* C><«{>««) 
Geoettior cacxbiMy o» praduc-^ ir>e tun uoper »k3 
lower case ASOI ••< SeitconUintd cixwy asw^brf anowt 
ttw operato' to vWTMnate fon^ouVr .n<onnai>oA 
Eacn uTht I* iTi«tu«actu'*d to *t'>ci totv'ancM n pivscriti 
by ttarMJ^ds Nyth by lodirtti.aJ Ont I>m « 
•vrryo'd*' 

9.95 
5&l2voLt 

•REGULATORS 
— 1 0 » " ' 

n i 9 e a . T 9 T " : 8 8 " 

ttw Angl* o» tr>« »t«li P*rf«ct fof t««*yii«n 
games quad »l»r*o a<VI i t 
••rcrati 

Negative i Posit ive 

U V E r a s a b l e T0-3_ LM320K() LM340K(> 
M E M O R Y ° TO-220 LM320T() LM340T() 

^ Lowest Price 
Anywhere 

Our low power static RAMs 
are factory prime. Purchased, 
on contract, directly fn>m orte 
of California's leading semi-
cor>ductor ri^anufacturers. 

7496 
7497 
74100 
74107 
74109 
74110 
74116 
74120 
74121 
74122 
74123 
74125 
74126 
74128 
74132 
74136 
74141 
74145 
74147 
74148 
74150 
74151 
74153 
74154 
74155 
74156 
74157 
74159 

F R O M A T A R I 

COLOR TELEVISION^ 
R.F. MODULATOR 

7400 13 7442 59 
7401 19 7443 79 
7402 19 7445 S9 
7403 19 7446 99 
7403 19 7447 99 
7404 t9 7448 99 
7405 t9 7450 25 
7406 19 7451 25 
7407 25 7453 25 
7400 25 74S4 25 
7409 25 7460 25 
7410 19 7470 25 

7412 35 7473 39 
7413 49 7474 35 
7414 79 7475 49 
7416 39 7476 39 
7417 39 7479 399 
7420 19 7400 79 
7422 49 7482 99 
7423 39 7483 99 
7425 39 7485 99 
7426 39 7486 49 
7427 39 7488 340 
7428 49 7489 279 
7429 39 7490 49 
7430 25 7491 99 
7433 39 7492 49 
7437 39 7493 49 
7438 39 7494 79 
7439 39 7495 79 
7440 39 

S - 1 0 0 P R O T O T Y P E B O A R D 
' 1 9 . 9 8 

ePJOO-MQiifTium oes^n v«-
sotmry oior>g witn siandord 
oddress decoding ortd but-
tering for S100 systems 
Room tor 32 uncommmed 16 
pin 10 s. S bus CH êr & de-
codtng chips. I OP oddfeis 
select tw«cn, c 5 ran regu-
lotor and more 
wwioo-wire wrap Meod-
boord. imaor to the 6PK>0 
AMws WW* wrap o( M sues 
a sockets m arty sues a( 
sockets m qrry 

S P E A K E R S 

T h e A t a r i R.F. M o d u l a t o r 
a l l o w s c o m p u t e r da ta t o b e 
d i sp layed d i rec t l y u p o n your 
e x i s t i n g t e l e v i s i o n s y s t e m . 
T h i s u n i t c o n v e r t s t t i e s ig-
na l f r o m t h e A p p l e II a n d 

o ther v i deo s o u r c e s i n to 
t e l e v i s i o n f r e q u e n c i e s . 
O p e r a t e s f r o m s i n g l e 5 
vo l t supp ly - C o m p l e t e 
w i t h m e t a l c a s e , m a t i n g 
R.F. c o n n e c t o r a n d 15 

fee t o f c o a x c a b l e . S c h e m a t i c s 
a n d i n s t r u c t i o n s i n c l u d e d -

3 M i n i a t u r e 
Perfect for TV games,alariii 
systems.speech synthesiier 
or intercom. 8 ohms 
S'HIFIdelity »298 

i m b w h e e l 
s w i t c h 

{Ten p o s i t i o n 

B C D 
' 1 39 , , . 

10 50 
^TTfTSr 

T R I M M E R 
P O T E N T I O M E T E R S 

2 K 5 K 1 0 K 5 0 K . 

5 i . , » . 9 8 

20 50 100 

1 6 ' 1 4 ' 1 2 ' 

6vdc,U0mAS1.39 
7»dc,1.4 A. 5.50 
9vdc, 15mA. 1.19 

10 vAc,3D0inA. 
12 vdc,600mA 2 

1 " ^ 

B INDING POSTS 

5-WAY 
3 lor •1.19 

20̂  100 

».35 . 2 9 

factory prime 
2 1 1 4 / 4 0 4 5 I K b) 4 STATIC MEMORY 

4 S 0 r S . n i ? 5 6 5 0 n S . » 9 ? 5 

10 25 100 

1 N 4 0 0 2 100«. . 0 8 0 6 . 0 5 

1 N 4 0 0 5 6 0 0 > . . 1 0 . 0 8 . 0 7 

l N 4 1 4 8 i i , „ a l . 0 7 . 0 5 . 0 4 

jumbo red ea. 10 25 100 

L E D ' S h5.13.11.09 

S O L D E R L E S S 

2 0 l o r / t — y - t f -

Speci ly:22 18; 16 

100 500 I k 
•35-

RELAYS 
SPDT MINIATURE 

10 25 100 
U 3 9 e a . J115 104 .»9 

C o i l 1 2 V o l t d c . 

7 A m p C o n t a c t s 

R C . B o i r d M o u n t 

8 0 , 0 0 0 / 1 0 v . 3S5 349 2.95 

4 5 0 0 / 5 0 V . M 4 9 135 U 9 
1 0 0 0 / 1 S » S.5S 4 9 .45 

a n a l 

.1 disc V12 . 0 9 . 0 7 
. O l i l i t c . 0 6 - 05 . 04 

M INIATURE f 
SWITCHES J , 

your choice 

« aa 
^ • ' O V 8 8 . 8 1 . 7 3 . 6 6 
SPDT M i n i a t u r e Toggles 

7101C&K ON NONE'OH 
7107 jbt ON-OFF(mnl .ON) 
7108 CK ON' (moment .ON) 
Roclier IBT DPDT 
Rotary 3 P - 4 P 0 S . 
Rotary 3 P - 6 - P 0 S . 
Push B (K G.) » . 3 9 e a . 3 / l l 

D I P S w i t c h 

S P S T 
D I S C O U N T ' ' I 

UUire U f Q p ^ n t e f 
H e a v y 

d u t y g r o u n d e d 
p o w e r c o r d and m a t i n g 
c h a s s i s c o n n e c t o r s . 

PANASONIC 

» 9 8 

4 5 0 2 0 

( 2 1 3 ) 7 7 2 - 0 8 0 0 

I C S O C K E T S 

pin 
w i r e wrap low p r o f i l e 
ea. 25 50 ea. 25 50 

17 ' 16 1 5 

1 8 17 16 

1 9 18 17 

3 6 3 5 3 4 

6 3 6 0 5 8 

AM tnefchendhe MM by CaMfemIe indwstrM Is pmnium ^rade. 
Or«m ere sNpped Vie swim tfey recetwd. 

nXASE INCLUOC »1.00 SHIPPING ON OADERS UNDER t tS.K 
Cewemia resMents edd setes l a • Money beck guvaftlee. 

14 3 7 ' 3 6 3 5 

16 3 8 3 7 3 6 

24 9 9 9 3 8 5 

40 1 » 155 139 

50.r KYNARSiS^ 
. 9 8 500 1.000 11.000 

5 9 H 5 . $ 1 0 5 . 

I * j4«r ieeeiri c*r4 • • • b t f C-50 

EiMU-tV I . 

S S 9 . 9 5 

S 5 . 4 5 
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MS-T5 MINISCOPE $289 
With Rechargeable Balleries & Charger Unit 

SC'5 
With 
RachsrgMbl* 
B a t M i l M * 

S T " S 8 9 

FM-7 
With 
R*ch«rg«abl« 
B a l M r l M t 

s ; r ' S 1 9 S 

Feaiuns InduOt • By usmq tnt am NIS SC-S PrtuiMr. Itw rangt ol 
the FU-7 fnantK i Uttu. wr«cn it 10 m to 60 uh;, miy tw n t t f xM 
to &12 UHz ( M up(»r VMF & UHF trwnwriCT binds) • Thf FM-7 ut>-
h m <n L£0 rHOOut. pftw*y>a rnMulMA • Tht FII-7 can m 
caWrMd H an accuracy of 0 5000i% • Tnt SC-S « accutM 10 ont 
p«1 par rmnn • Each uM tias X m*««ts sanubwry, « baittry 
pOMradandhuachvgtrunrtincludM • Onwisiont oi uch art 1 9" 
H I 2 7" W I 3 9" D •Tht uTMs miy Dt e t t M d ta(ur(tt»y or as a 
"FftQiiKicy Due " • p»m & laoer guaraniMd 1 yaar 
TiR stand opran S 3.S0 
Lstfhtrcas* $1100 

LEDU M G 10A 
List $72.00 

• 15 megahertz bandwid th . 
• External and internal t r igger. 
• Time base — .1 microsec. to 0.5 Sec/div - 21 

settings .^.3%. 
• Battery or line operation. 
• A u t o m a t i c & l i n e s y n c m o d e s . 
• P o w e r c o n s u m p t i o n < 1 5 w a t t s . 
. Ver t ica l G a i n — .01 to 5 0 V/div • 12 s e t t i n g s ± 
• V i e w i n g area 1.1" X 1 .35". 
• C a s e size 2 . 7 " H x 6 . 4 " W x 7 .5"D . 3 p o u n d s . 
• Pans & l.abor guarante«d 1 year 
• 1 0 t o 1 . tOmegproba $24.50 
• Laairier carrying casa S30.00 

PROBE 1C witti the purctiase of SCOPE and 

the MENTION of this MAGAZINE 

/ w o - i u f w i i v i o o L y f c 

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

l O l o 

LM-300 
Full three digits 
$99.50' 

FEATURES 

• No 29(0 a<3|0$»fnefit arxJ rw fun 
scate ohms «d|ust 

• Large LCO dapiay for easy 
read<r>g without irtterpolatton 

• Sue 19" H « 2 r W « 4 0" D 

• Parts arxl labor guaranteed tor 
orwyear 

O . S a i a 
LM-350 

S'/J digits 
$125.00^ 

sprnnrATioNK 

Ti l ts tarx iopt ton add S3.S0 
Leather Case S 16.00 
3AA NiCad BatIs & Charger $12.00 

Standard AA-sm batterws provide up to 20 hours of operation 
Rechargeable N>Cad batteries ar>d charger unit avaiiat><e as optional eguiprrtent 
' Batteries rtol trtcluded 

WtMi »). •12. 

IMO nCMMMQ iMCri 
• Wrng Mt W>Mn Urn 
PW>«M Mt Urt WOiT 
gint«>mi>M»>m>i>M(t«» 

• GIO«POtT9>M«»Oirda>«2«u>«< 
eaopf MMCtMIMM OIKMM 
WKMiterMn 

•KtM cnaAMnMitcioWiKvi 
CVCa** 

• iiewMttir«ci«uc)naMi0OcaMictt[7 
r^DWi nOrMioKing 
VKMr»vtnun«rMai 7. « mowMI 10 rfuo 
uati ekn ewceiwwen e smw mwi* ewd 
MrtiOMOx 

Kin* ic tr OOlkng MtrrwiMof̂  
•Urtdutti •iVMMOllOAHfSl SITWrievif 

•ursi a^rwmtmti^ntmtfi. S l ^ l t imn 19c 

•renMndreBrs 

Price: 
$ 2 9 . 5 0 

Plugboards 

8 8 0 0 V 
Universal Microcomputer/processor 
plugtKiara. use wiiri S-IOO bus Com-
pieie witti fteat sinit & hardware 5 3 ' x 
10 K 1/16 

1-4 S.9 10-24 
S19 95 517 95 J1596 

8 8 0 1 - 1 

Same as 8800V except plain, less power 
thjses & heat sinir 

1 4 5-9 10-24 

UliJS ilUS Lif f i . 

3 6 8 2 9 . 6 ' x 4 . 5 " 
$ 1 0 . 9 7 

3 6 8 2 - 2 6 . 5 " X 4 . 5 " 
S9 .81 

Hi-Density Dual-ln-Line 
Plugboard lor Wire Wrap 
with Power & Grd. Bus 
Epoxy Glass 1 / 1 6 " 44 
pin con. spaced .156 

1/16 Ikm BOARD 

P h e n o l i c 
PART NO. 

6 4 P 4 4 - 0 6 2 X X P 
1 6 9 P 4 4 - 0 6 2 X X P 
E p o x y G l a s s 

PART NO. 

6 4 P 4 4 - 0 6 2 
8 4 P 4 4 . 0 6 2 

1 6 9 P 4 4 - 0 6 2 
1 6 9 P 8 4 0 6 2 

.042 d ia ho les on 
0.1 spac ing for IC's 

SIZE 
4 . 5 X 6 . 5 " 
4 . 5 X 1 7 " 

SIZE 

4 . 5 X 6 . 5 " 
4 . 5 x 8 . 5 " 
4 . 5 X 1 7 " 
8 . 5 X 1 7 " 

P R I C E 

S 1 . 4 9 

$ 3 . 5 1 

P R I C E 
S 1 . 7 0 
i 2 . 1 0 
i 4 . 3 0 
t 6 . 3 9 ^ 

b-LLt'4f ULCib ^ --0 

3 6 7 7 9 6 " X 4 .5 -

$ 1 0 . 9 0 
3 6 7 7 - 2 6 . 5 " X 4 . 5 " 

$ 9 . 7 4 
Gen. Purpose D . I . P . 
Boards with Bus Pattern 
lor Solder or Wire Wrap 
Epoxy Glass 1 / 1 6 " 
pin con, spaced . 156 

44 

3 6 6 2 6 . 5 " X 4 . 5 " 

$ 7 . 6 5 
3 6 6 2 - 2 9 . 6 " X 4 . 5 " 

$ 1 1 . 4 5 
P pattern plugboards for 
IC S Epoxy Glass 1 / 1 6 " 
4 4 p t n c o n . spaced .156 

R644 P c receoiidt 22/44 com 
'56 ctrs pureed SOW eyeteis tails 

90'a S3 45 
R644-3 PC receplcte 2?/44 cent 
iMctrs Wire Arao taî s 9o»a $449 

s-ioo 
Bus P C Ed9t CtenKtecs 

A681 DIP soioer Uiis on 140 SMCM 
rows tor ALTAIR mother tKUrflS Fits 
04? da hows. 90KI $7 35 

RMl-1 025' sq . 3 wrap lengths 
posts I 62 long) on 250 spaced rows 
90 a SS 00 
fl6ai-2 025 ' &Q t wrap length posts 
I 22 long) on 250 spaced rows tor wrap-
ping or OlP sotoer tor iMSAi mother 
boards, gold S5 85 
fl6i l-3 pierced sower eye'el U>'s go'o 

S7 35 

Waot •ntuiaiM wir* on 035" squart posts 
FOUR TIMES FASTER 

$24.50 

Ikm® 

PteCMT 
MCluOtS 

charger, wr* 
$ 7 5 . 0 0 

NO PftC STftlF>f>ING* 
MO PBf-CUTTING* 
SPOOL FED WIRE' 
Mht voMO »H«M itvougri tt* m [tnt * tMt<«s togt 
nnt » It* son » CH •* mM «• 
•ntwUMr) •'If* * pinm IN nuf* poti 

•2" SLITN-WRAP 
WIRE 
NO. 28 QAOE INSULATED 
WIRE. 100- SW)OLS 
•r.l : A } ban arn IC 3 Ciw •.Hja^kf ) 3 »»> 

2708 
8K 450 ns 

EPROM 
FACTORY PRIME 
1-9 $12.00 
10-24 $11.50 
25 + Call for Price 

1 4 & 1 6 P I N 

3 L E V E L 

W I R E W R A P 

S O C K E T S 

14-T3 100 fo r 
$30.00 

16-T3 100 for 
$30.00 

50 of ea. fo r $32.00 

ACE • All- for fast, solderless. 
Circuit plus-in circuit building 
Evaluator and lesHng 

Jul t plug In any cflviponanis wltA laads to .032" d t * lpta^ 
connact with aolit lwiraup to200a.Aa9amt)la(] mceatstoel 

M o d e l 

2 3 6 

ICt ra m » to iMNlUt 
•MM ftm CWMf Sn« tmm tm 

I»<(M) tn • <16 Si 2 1 4-t/i«i54rie a n mmtmi •72 1116 SI 1 J 44/16 « « 
M1-«(U) 1032 12|l4t| 2 2 16 ir f4H 
ni («uM) 1224 12(l«t) 1 2 4«/i6ir S4U 
nn«M«) ireo U04II 10 2 6-1/2 i7-1/a 4«M 
277 (tu«ni ) 2712 2M«4I| 21 4 ii»-i/4 MM 
miMMM} 3M »{14l) X * 10-I/41M/4 Tits 

M I C R O - K L I P 
lor .042 dia. holes 

(all txiards on this page] 
142-1 pkg too S 1.50 
T42-1 pkg 

1000 S11.00 
P-149handinsullmg 

tool I 2.03 

•i^c'Bi': 

LIQUID CRYSTAL DIGITAL 
C L O C K - C A L E N D A R 

• FOf Auto. Hom«. OlfiC® 
• Small in size 
• Push bu t ton for seconds release for date. 
• Ctochs mourtt anywhere with either 3H double-
sided tape or VELCRO, included 

• 2 MOOELi AVAILABLE 
LCD-101, portable model runs on seif<ontalrted 
batteries for better than a year 
LCO-102. runs on t2 Volt system and Is beck-
iighied 

$34,95. . 
' n. $2.00 

a s ? / = 1 3 L E V E L 

ffl nH G O L D W I R E 
W R A P S O C K E T S 

111 1 J 1-24 2 5 4 9 50.99 

8 p in .47 .42 37 
10 p in .45 ,41 .37 
14 p in .39 .38 .37 
16 p in .43 42 40 
18 p in 75 68 62 
22 p in 1.00 97 .95 
24 p in 1.00 94 75 
28 p in 1.09 .98 84 
36 p in 1 5 9 1.45 1.30 
40 p in 1 4 9 1 39 1.29 

L E D A L A R M CLOCK 
12 hr L E D Alarm Clock uses 3'/; 

Jfligit 8 ' L E D Display with A M / P M 
mdicaiors and colons Direct drive 
PIN to PIN interlace with s i 9 9 f l A 
I C J u s t add switcries. AC Supply 
Alarm Display and I C only 

$7.95 or 2/$15.00 

W R A P P O S T 
tor .042 dia. holes 

(alltwardsonttiispage) 
T-44 pkg. too S 2.21 
T-44 pkg. 

1000 SHOO 
A-13 hand installing 

tool S 2 .M 

Price Breakthrough! 
M 7 " 

M A 1 0 0 3 

C A R C L O C K 
Bright Green Fluorescent Display Crys-
tal Time Base Assembled, just add 
switches and 1 2 V D C 

:: ; " SPECIAL 
14CS2 100 lor >14" 
-̂.,16082 100 lor "16" 

11 I I 1 4 p l n C S 2 1 0 l i K ' 2 " 
: l e o i n c s z » f o f 2 " 
These low cost DIP sockets will accept 
both s tandard w id th p lugs and chips. 
For use with chips, the sockets offer a row 
protile height o l only .125" above the board 
These sockets are end stachabie. 

Send for our latest brochure 

PRIORITY r O N E l ELECTRONICS 

10031W Wbodley A^c SepU\^da CAo 91343 
Terms VISA. MC. BAC. check. Money Order. C O D . U.S. Funds Only CA residents add 6 % sales lax Mini-

mum order S I D DO Orders less than S75 0 0 include 1 0 % shipping and handling, excess retunded. Just in case 

please include your phone no " S o r r y . n o o v e r t h e c s u n t e r s a l e s " <'°<><< J f t ^ l S . 197B 

phone orders welcome (213) 893-8202 

P 2 1 

OEM and Inst i tut ional inquiries invited 

24 PIN DIP PLUGS 

W I T H C O V E R S 

3/$1 .00 

a n / S i n n n 

O I A I I M I O I - O M I r > 



V . A A o t 

KfT FEATURES: 

16K E-PROM CARD 
IMAGINE HAVING 16K OF SOFTWARE ON LINE AT ALL TIME! 

S-100 [Imsai/Altairj Buss Compatiile! 
1. Double sided PC board with solder 

mask and silk screen and gold plated 
contact fingers. 

2. Selectable wait states. 
3. All address lines & data lines buf-

fered! 
4. All sockets included. 
5. On card regulators. 
K I T I N C L U D E S A L L P A R T S A N D 
S O C K E T S (except 2708's). Add S2S. for 
assembled and tested. DEALER INQUIR IES I N V I T E D ! 

Our 2708's (450NS) are 
when purchased with above kit. 

S I 2.95 

S w t i ^ ! BK LOW POWER RAM KIT-$149.00 

S-100 [Imsai/Attair] Buss Compatible! 
KIT FEATURES: 

1. Doubled sided PC Board with solder 
mask and silk screen layout. Gold 
plated contact fingers. 

2. All sockets included. 
3. Fully buffered on all address and 

data lines. 
4. Pharitom is jumper selectable to 

5 P ' o ^ ^ ' UR 
on card. 

7805 regulators are provided 

p I 
I r - ^ — y - m r n -

USES 211.02 R A M ' S ! 

Fully Assembled & Burned In 
$179.00 

Blank PC Board w/ Documentation 
S S29.95 

Low Profile Socket Set 13.50 
Support IC's (TTL & Regulators) 

S9.75 
Bypass CAP'S (Disc & Tantalums) 

S4.50 

MOTOROLA QUAD OP - AMP 
MC 3401, PIN FOR PIN SUB. 

FOR POPULAR LM 3900 
3 FOR $1 

RECTIFIER SPECIAL 
1 5 AMP 100PIV 

EPOXY CASE AXIAL LEADS 
15 FOR S1 

M O T O R O L A 7 8 0 5 R V O L T A G E R E G U L A T O R 
Same as standard 7 8 0 5 except 7 5 0 M A o u t p u t . 
T O - 2 2 0 . 5 V D C o u t p u t . 

44c each or 10 for $3.95 

FULL WAVE BRIDGE 
4 AMP. 200 PIV 

69C EA. 10 FOR $5.75 

NOT ASSOCIATED WITH DIGITAL 
RESEARCH OF CALIFORNIA. THE 
SUPPLIERS OF C P M SOFTWARE. 

4 5 0 MS! 2 7 0 8 E P R O M S 4 5 0 N S ! 
N o w full speed! Prinne new units f r o m a ma jor U . S . M f g . 4 5 0 N .S . 
Access t ime . 1 K x 8 . Equiv . to 4 - 1 7 0 2 A's in one package. 

Special O f f e r : $ 1 2 . 9 5 each when 
$15.75 ea. purchased w i t h our 1 6 K E P R O M k i t ! 

Z - 8 0 P R O G R A M M I N G M A N U A L 
By Mostek , T h e major Z - 8 0 second source. T h e most detai led 
explanat ion ever on the w o r k i n g of the Z - 8 0 C P U C H I P S . A t 
least one full page on each of the 1 5 8 Z - 8 0 instruct ions. A M U S T 
reference manual for any user of the Z - 8 0 . 3 0 0 pages. Just o f f the 
press! A D . R . C . exclusive! $ 1 2 . 9 5 

POWER RECTIFIER # 2 Motorola 
Stud Mount . 1 N 1 1 8 7 . 

3 5 AMPS. 3 0 0 P I V . 
Military Quality! $1.19 ea. or 4 / $ 3 . 5 0 

4 K S T A T I C R A M ' S 
2 1 1 4 . T h e new industry 
standard. Arranged as I K 
x4 . Equivalent to 4 - 2 1 
L02 's in 1 package! 18 
pin D I P . 2 Chios give I K x B . 
2 / $ 2 4 . 8 / S 8 5 . 

7 4 1 C OP A M P S 
Min i D ip . Pr ime new 
units. Has computer 
Mfg's house number . 
1 2 / $ 2 . 1 0 0 / $ 1 5 . 

J u m b o Red Leds 
New by G . E . L ike 
M V 5 0 2 4 . N u m b e r 
SSL-22 . 
6 / $ 1 . 2 5 / $ 3 . 7 5 

O P C O A L E D R E A D O U T 
S L A - 1 . C o m m o n A n o d e . 
. 33 inch character size. 
T h e original high e f f ic iency 
L E D display. 75c ea. 

or 4 for S 2 . 5 0 

Disc Capacitors 
.1 M F D 1 6 V . P.C. 
leads. Most popular 
value. By Sprague. 

2 0 / $ 1 . 0 0 

1 2 V D C Relay by 
C D E . S P O T . Coi l 
is 2 8 0 o h m . Smal l 

Size. $ 1 . 2 9 

CMOS SPECIAL! 
C D 4 0 0 1 - 5 f o r $ 1 . 
C D 4 0 1 1 - 5 for S i . 
C D 4 0 1 3 - 3 for S I . 

C D 4 0 4 0 - $ 1 . each 
C D 4 0 4 2 - 2 f o r $ 1 . 

C D 4 0 4 9 - 3 for $ 1 . 

3 A M P RECTIFIER 
1IM4721. Axial Lead. 2 0 0 P I V . 

H E A V Y D U T Y ! 
House numbered 

4 for 
-

Metal 
Case 

$1.00 
EXPERIMENTER'S CRYSTAL 
262.144KHZ. This frequency is 
2 to the 18th power. Easily 
dividPd down to any power of 2, 
and even to 1 HZ. New by C T S -
Knight. A S5. value! 

SI .25 each 

H E A V Y D U T Y ! 
Ful l Wave Bridge 
2 5 A M P 5 0 P I V 

$ 1 . 2 5 

G E N i -Cad Bat tery Pack 
3 Cell pack, gives 4 volts 
at 9 0 0 M A H . Brand n e w , 
fac tory fresh. Each cell is 
2 / 3 " C " size. $ 4 . 5 0 / p a c k . 

Buy 3 packs ( 1 2 volts) 
fo r $ 1 0 . 9 5 . L i m i t e d stock! 

T a n t a l u m Capacitors 
1 M F D . . 3 5 V . By 
K e m e t . A x i a l Lead. 
Best Va lue ! 1 0 / $ 1 . 

G E 10 A M P Tr iac 
S C 1 4 6 D . House no. 
T o - 2 2 0 case. Rated 

10 amps 4 0 0 P I V . 
75cea. 3 / S 2 . 

Digital Research Corporation 
^ ( O F T E X A S ) 

P. O. BOX 401247 • GARLAND, TEXAS 75040 • (214) 271-2461 

2 N 3 9 0 4 - H o u s e N o . 
T O - 9 2 . N P N . 

V C E O - 4 5 . 
H F E 1 0 0 to 3 0 0 

1 0 for $ 1 . 0 0 

L S S E R I E S T T L 
7 4 L S 0 0 — 3 3 c 7 4 L S 7 4 — 4 9 c 
7 4 L S 0 2 - 3 5 C 7 4 L S 9 0 — 6 9 c 
7 4 L S 0 4 - 3 5 C 7 4 L S 1 3 8 - 8 9 C 
7 4 L S 0 8 - 3 5 C 7 4 L S 1 5 4 - 1 . 4 9 
7 4 L S 1 0 - 3 3 C 7 4 L S 1 7 5 - 1 . 1 0 
7 4 L S 2 0 — 3 3 c 7 4 L S 3 6 7 — 7 5 c 
7 4 L S 7 3 - 4 9 C 7 4 L S 3 6 8 — 8 5 c 

D 2 0 

T E R M S : O r d e r s u n d e r S I 5 . a d d 7 5 c . N o C O D ' s . W e 
a c c e p t V I S A , M a s t e r C h a r g e a n d A m e r i c a n E x p r e s s 
C a r d s . M o n e y B a c k G u a r a n t e e o n al l i t e m s ! T e x a s 
R e s i d e n t s a d d 5 % Sales T a x . W E P A Y P O S T A G E ! 



L A D W \ N C E D ' 
C X 3 M P U T E R 

fl>lICTS 

M O T O R O L A 
6800 
C O M P A T I B L E 
M O D U L E S 

M E K 6 8 0 0 D 2 K I T 
9600 6 8 0 0 M P U 

9601 16 Slot Mather Bd 
9 6 0 2 16 Slot Card Cage 
9603 8 Slot Mother Bd 
9 6 1 0 P r o t o Board 
9615 4K EPROM Module (1702AI 250.00 
% 2 0 16 Port Parallel I /O 375 .00 
9 6 2 6 BK S t a t i c R A M M o d u l e 2 9 5 . 0 0 
9626K 8K Static R A M Kit 225 .00 
9 6 3 0 Extender Card 60 .00 
9650 8 Port Duplex A j y n Serial I /O 395 .00 
Connectoti S6.50 6 /84 .00 

All assembled & tested not Kits 
PLUS M O T O R O L A T V M O N I T O R S PRIME 
Model M 3 5 6 0 155 L01 12" display 219 .95 
Model M2000-155 9 'display 199.95 
Add S10.00 for shipping 

L O G O S 8 K S T A T I C M E M O R Y 

$125.99 
Kit 

Assembled & tested $1 79.95 
2 5 0 ns. Kit 149.95 
Assembled & tested •] 9 9 , 0 5 
Features: Lowpower, Dip Switch 
^ Selectable memory protect 

down to 256 Bytes, addressing 
^ ^ on I K Boundaries. No wait 

oe""** '" I 'V buffered, battery 
backup. 

S P E C I A L O F F E R : 
B u y 4 U n i t s O n l y S 1 1 7 . 0 0 ea. 

B Y T E U S E R 8 K E P R O M $64.95 
Assembled & tested S 94.95 
Bare PC Board w/Data 21.95 
8 K E P R O M (81 2 7 0 8 S 1 1 2 . 0 0 

Features: P o w e r o n J u m p , Reset 
Jump, all socketed with top 
quality PC Board material. 

S P E C I A L O F F E R : 
B u y 4 U n i t s O n l y S 5 9 . 9 5 ea. 

Z 8 0 C P U K I T 

Low Price 

(regular price 269.95) 

Assembled & tested 

$129.95 
K i t 

S I 99 .95 

F E A T U R E S : 
S 100 IMSAI /A l ta i r compatible, 
completely compatible to T D L 
hardware and software. Can be 
used at 4 M H z with Z -80A. 
Add S7.00 for sockets. 
Add S5.00 for Z 8 0 manual. 

N O W I N S T O C K 
F O R I M M E D I A T E S H I P M E N T . 

DATA BOOKS 
NSC 0>9.i4l 
NSC I m r j f 
NSC Lm.-jf A /N Vol I 
NSC Lin.-jf A /N Vol II 
NSC CMOS 
NSC Aiidfo 
NSC V o l l ^ RI-9 
NSCMi-pncv 
lnt.>l 0.<l4 B<Kik 
ln(.-l MCS 8S M.««u.>l 
Ini^l MCS 80M.i.>.i.il 
I n M MCS dOMj i iu^ l 
AMD 8080 M.C.(.IK<K H, 
AMI MOSC.>l.<l(><|ii.' 
H..vih.-c»< 
H.«vthr»ti DiirfK 
Gl MOS 
Otbofn.- b t t 'o in Micro V 
OUxi.o.- hi l ro t o M i r r o V 
OUxurv Intco In M.cro V 
O%bo.n.- 8080 PfcN'.Mnm, 
Osborii.- 6R00 Pco^rrfiiiiiii 
Ovboro.. ZSOProgt^mmii 

S 3 9S 
4 95 
? 9 5 
7 9b 
2 95 
2 95 
? 9 5 
3 95 
3 9 6 
4 9 5 
7 95 
4 95 
795 
3 95 
2 50 
1 95 
4 95 
7 50 
7 50 

1500 
7 5 0 
7 50 
7 50 

T H E F I R S T T O O F F E R P R I M E P R O D U C T S T O T H E H O B B Y I S T 
A T F A I R P R I C E S N O W L O W E R S P R I C E S E V E N F U R T H E R ' 

1. Proven Quality F a c t o r y tested p r o d u c t s o n l y , n o re tests 

or f a l lou ts . G u a r a n t e e d m o n e y b a c k . W e stand b e h i n d o u r p r o d u c t s . 

2. Same Day Shipment A l l p r e p a i d orders w/ i th cashiers 

c h e c k , m o n e y o r d e r or charge ca rd w i l l be s h i p p e d same d a y as received. 

I M ICROPROCESSORS 

A M I 
6 8 0 0 K I T 

E V K 9 9 

o n l y 

$133.00 
Send f o r c o m p l e t e de ta i ls 

EVK 99 Kit S133.00 
E V K 100 Kit 269.95 
EVK 200 Kit 449.95 
EVK 300 Assembled . . . 699 .00 
Universal Kluge Board . . - 95 .00 
16K Byte R A M Board . . . 75 .00 
6 Slot Motherboard . . . . 35 .00 
ExterKler Board 45 .00 
Video Board (avail, future) . . 95 .00 
Connectors. . S6.50 12/59.95 
Solid Frame Chassis . . . . 120.00 
Frame Chassis 69.95 
Micro Assembler R O M . . . 30 .00 
P r o t o R O M 30.00 
Tiny Basic Papertape . . . 20.00 
Tmy Basic EPROM . . . 125.00 

Hardware or Programming Manuals 15.00 ea 

8 0 8 0 A C P U K I T $99.95 
K i t 

Assembled & tested S i 29.95 

F E A T U R E S : 
S-100 bus compatible, 
complete CPU with 
eight level vector interrupt. 
Includes sockets. 
Add $ 5 . 0 0 for 8080 Manual 

1 6 K S U P E R F A S T R A M ' S 
tjp 0 4 1 6 / 4 1 1 6 350ns. P R I M E 

Buy 8 pes. - Only $29.95 eacH 
Buy 16pes.-Only $27.95 each 
Larger quantity or group buys 
call for current price quote 

T A R B E L L F L O P P Y I N T E R F A C E 

Complete Kit Only $ 1 7 9 . 9 5 
A s s e m b l e d & tested 8 2 6 9 . 9 5 

F E A T U R E S : S IOO/Al ta i r / IMSAI 
compatible, compatible 
to most disc drives 
including Persci, Innovex, 
GSI. Shugart and others. 

S O F T W A R E : Uses CPM which is 
available for S70.00 
CPM documentation 
add S20.00 

S a m e D a y S h i p m e n t 

N A K E D P C B O A R D S A L E S - 1 0 0 

Z 80 CPU S 3 1 . 9 5 
2708 EPROM 8K 2 1 . 9 5 
8K Static R A M 2 1 . 9 5 
32K Static R A M 5 9 . 9 5 
Floppy I / O S 3 9 . 9 5 
Cassette I /O 2 9 . 9 5 
Pro toBd. 2 7 . 9 5 
Extender 1 5 . 9 5 

U V " E P R O M " E R A S E R 

M o d e l U V S - I I E o n l y $59.95 
Holds (4) chips at a time. 
Special holding tray wi th 
U V A Absorber. Exclusive 
safety interlock system. 
Backed by 45 years U V experience. 

W O W 1 7 7 1 F L O P P Y S P E C I A L 
While they last S 3 2 . 9 5 
regular price S55.95 
Western digital P /N 1771A 
with App. Note & Data 
Only 100 units available 

( ai)no> 
nso cotw? 

«M? 
•M6100 •6800P nr> 

19 95 
32 K 

STATIC R A M H E A D O U A R T E R S 
I S.̂ i-
n-m 

• 7U02'4S0"ii 1 JO 1 IIS •..|4>410 4/1W 10 yj 10SJJ 995 
7>»7 1 A I " stoR. n n 

I " 1 W >«M 7 r- 1 «« 
7Hltl tr> * »• • M 1 i*. »w 
JlIJI l » 7M ) tf Mvnn 1 V) « w «n 
71141 1 7*. 7 JS MV70I « SO • H) 

11*S J»9» 1 A 

A TO D C O N V E R T O R S 

SUPPORT D E V I C E S 
•3881IZ80PIO) $12 95 
•3882(280CTCI 12 95 
3SS1 iraProramI 14 9b 
3>S3 lf8M*mo«« I ' d 
8217 81x1 I/O 3bO 
8214Pr.o'<ir lnl»ir«,ii 99S 
8216 But drr^r 3 7S 
8774 Clock C*fi 48S 
8724 4 4MM/CtKC»f< 17 9S 
•8T26Bu«lriyer 2 25 

39b 
8228S*<CoAl'fil>t 79b 
82}aS*«Conl'olW' 99b 
82SI/9bbl Pro, Comm l « 
a?S3lnt*n<l TKn»c 71 9b 
8?SV9bSbPro« P»K>h I/O 11 9b 
87S7 DMA Conuol 37 9S 

37 9S 
6810 1 178 •SRAM 49S 
• 6 8 2 0 PI A 795 
6834 1 CPROM4K 14 9b 
6834 CPRUM 4K 16 9S 
6SS0ACIA 99S 
6BS2S«i.«l A d w f 11 9S 
6860 Modern 14 9S 
6862 RPS MflduUio* I79S 
•6871B l O M H / O o c h OSC 26 95 
6880 MPU 79S 
68M.nllM.rt.lM.,2 49 9S 
6aM.nlllM<n.b>H3 74 9S 
6831 10774 MKroA<w>f>b<"Hof> 1 30 00 
6831 11003 Pioto flow 30 00 
I871SCO IK RAM 1S9S 
1877SCD 7S6 • 4 RAM 16 9S 
182400 37 >8 MAM 99b 
laSTCOSlHtlO 10 9b 
185600 1 O a9b 
185700 1 O a9b 

• 70ICN 
87MCJ 
UOeiB 

DISPLAYS/OPTO 
OL 704/70; CC/CA 900 I » 
fNOJMCC » 7 9;, 
FNOM0'SO7CC'C* MO I K 
FMObOJ/SIOCC/CA VM M 
FNDB00'tO7CC/CA tOO 7 SO 
Bo«fn*r4dfitbijbb<« 99 
rsc to?* 4 d ^ l CC 800 4 9S 
M»7)40HEK 
TIL 305S. 7*r-.» 4 SO 
TIL 306 7 196 
TIL 308 7 8 9S 
TIL 309 7ie9w/lo9'c 7 95 
Ttl JUMIXOi ip l j , 9JS 
MAI003 17«uloclock U 9S 
MAIOO? 4d^tck>ckmoctulf 9 9S 
MA 1010 4 d>«>l (lock moduK 9 9S 
NSN 373/374 dv«l CC/CA 300 ? 70 
NSN SaS/̂ SA CCCA SOO 2 60 
N$N7B3'7B4d»«ICC'CA 700 3 00 
4N?SOpiolwlater 3/199 
MCT70plol«>l.t». 89 
4N33 0«rt^(x i lS0L I 7S 

18SC>>« S/100 

18 P'n 
70<n> 

2* Pin * 
40P>«i. 

'100 

SOCKETS 

• 2 7 0 8 

I702A 
• 1702 6 
S704 
• IM6610 
6834 
6834 I 
87S123 
87S176 
I7S179 
8223 
S203 

3 50 
16 9b 
295 

RAMS D Y N A M I C 

a^inST 
UPinS'T 
UPinS T 
18P.«$ T 
7? P." S. T 
74P.«S/T 
TSP.nSfT 
40 S-'T 

CONNECTORS 
6 P.n S<««l« S'€ 1 ' 
IS/WOuJlS/C 15 
18.36 Ou.lS'1 2: 
72,44 Ou«lS/f ?< 
43'a6 0««IST 6! 
43.»60w«IW-Mi 6! 
W100IMSAI WVI 4 1 
SO'lOOtMSAI S T 4 ; 
soiooaiim<WV) SI 
SOMOOActj-S T ^ 

S Pot D D92V 3n 
MTSS 3 7S 

• 4115 S18 95 
4116 16K 34 9b 
TMS40S0 * 9S 
TMS4060 22 p-n 4 2S 
A04060 27 vn 32S 
4096 16 ki.n 4 9S 
7104 4 9S 
7107 39S 
•2107B4 4 25 
MMS761 3 9b 
MMb267 1 9b 
MMS270 4 9S 
MMS280 4 9b 
1103 1 9b 
4008 I 79b 

IWSAi Gu<d*i 

FLOPPY DISK 

C H A R A C T E R G E N E R A T O R S 
ROSTSOUuv'SV SI09S 
N037S13 L<>«'fSV 9 9S 
HD016b 9 9S 
MC6S71A 10 80 
MC6S74 14 SO 
MC6S7S 14 SO 

K E Y B O A R D E N C O D E R S 

CRYSTALS 
1 OMH3 S SB5 100MH 
2 0 5BS 13 0 
2 097152 5S5 14 3181 
24576 585 180 
3 579545 3 95 18 432 
40 4 95 
4 194304 5 95 
491520 5 95 
5 0 495 
5 7143 595 
60 495 

22 1194 
27 000 
36 000 
48 000 
100KC 

4 95 
I 495 

4 95 
5 95 
495 
595 
5 95 
595 
5 95 

1295 

NEW CTS DIPSWITCHES 
CTS706 4 S1 7S CTS708 8 S1 »S 
CTS206S SI 7S CT$?099 SI 9S 
CTS206 6 SI 7S CTS?0910$19S 
CTS707 7 SI 7S 

U A R T S / U S R T S 
AVSI0I3A ISVI 
1H1M2B ISVI 
AVblOUIS UVI 
AVSIOISISVl 
IM6402 ISVI 
IMMOJISVI 
S23SO 
WDIfi'lB A.t.m 

We also Stock full of 7400, 
74LS, 74L Linear and CMOS 

4S0 Send for pricing or use our 
competitors STD catalog 

17 9b pricing. 

B A U D R A T E G E N E R A T O R S 
NEW 

1978 C A T A L O G U E 
A V A I L A B L E FEB. 

SEND .25 POSTAGE 

7 4 L S 0 0 T T L 
•MM5320 rvsyn t " S 995 
MMb369 Prrv^lr. 39b 
l«IMS7100(;«n«CK-i> 16 9b 
MMb7104 Ctock 3 7S 
LM1889M.»h.Uto. 39b 
0M300S«. FunKlKM. 1 SO 
AV38SOO 1 TVG<f~- 9 9!! 
AV38600 ICotor TV C^m^ 24 9S 
AY3861S1Co>o> S9S 
•AV38700 1 T«nk Chip 29 96 
RF MmtuUloi 89S 

O R G A N CHIPS 
MMSSS4 • 
MMSSSS ,11 
MM'iS'jt I 

LSO« 
LSIO 
IS13 
LS14 
L s n 
LS27 
LS30 
LS32 
LS40 
LS47 

MMblU 
MMS116 
MMbSTS 

CLOCK CHIPS 

LS«3 
LS9b 
iS107 
LS109 

LSI 23 
LS133 
IS138 
LS13I 
U139 149 
LS1S1 1 49 
L$1S3 129 
I S I H I 49 
LStS7 1 79 
H I M 1 n 
LSiai 139 
LS162 139 

1 39 

LS1C3 I 38 
LS164 1 39 
LSI 74 139 
LS17S 139 
LS190 749 
U191 2 49 
LS192 2 49 
LS193 2 49 
LS1M 2 49 
LS196 S2 
U251 1 39 
LSB3 148 
LS257 1 79 
LS7S8 1 » 
LS77* 1 10 
LS7B3 1 10 

LSM7 99 
LSMa 99 
LS377 1 78 
74700 5 M 
74251 I M 
74J79 1 10 
74298 I W 
74Mb 79 
7436« 79 
74)67 79 
74368 79 
U778 1.78 
*11S% 1 10 
8tLSM 1 10 
•1L$f7 1 10 
81LS«8 1 10 

M O N T H L Y SPECIALS 
up D371W4«T«>. Control 
AYS )S60 4 3 4 DVW 
MKS007 VX>9 CM»I»> 
AVS 3S07 DVMCK.P 
ICM7206IPICI' Dt(i'D«. 
ICM7209 lPICt«t)'..»t 
ICM704S IPI Step n«t<h 
G11SM6CK«w>H MOS FIT SW 
4116^416 16K DTXwnK RAW 
l«t*l3404etMlL<tch 
1488 1489 RS232 Dn»e« 
8T9 7 SgttM 
81)0 8131 
1833 81 

t49 9S 
74 9S 
69b 

12 95 
16 9S 
199S 
18 9b 
ISO 

34 96 
29S 
1 25 
1 2S 
7 4b 

74367/74368 
7S4b1/M'53 
8T26 
78L05 

('SCO 
1fr'2S0 

2 4 5 0 2 1 00 

4 N 2 5 Opto/ lso .69 

SPECIAL 7 St 00 

740S WS6S)0 
7416 wsssta 
7438 MPS6bl6 
7440 MPS6b27 

SPECIAL 2 SI 00 

7442 74123 
7490 7414b 
7493 741 S3 
749S 74L$19S 

S B9 •»S364? 
S t 00 *S6b71 
S 1 00 MPSJM3 
S 1 00 N«PS«S30 
S 1 00 S<PS3M6 
b t 00 7S7SJ 
b t 00 7b74J 
b I 00 '4S7S8 
S 1 00 '489 
S I 00 J414S 
S I 00 '4HbS 

MCT2 
7N3638A 
7M3640 
2N2J69A 
2N)692 
WSPS4318 
WSS401 
MPS6Sie 
N»S6S44 
MPS3S6a 
MPS6S22 
MPS404A 
7NS467 

COMP KITS & SYSTEMS: 
MEK680007K.T S23b00 
KIVII6S07 74b 00 
EVK99 6800K.I 133 00 
T*<<»i<o 9900 K.I 299 00 
Inlr.i.'ui J. 6100 K.I 281 00 
l« . .8080C«ni~ fBo^ 49900 
"(SCSCMPK.i 99 00 

B>tn.>'r 8K tvoM K.| 
m i K.i l780< 
TOl 7PU K.I 17801 
T>.t>.llc4»'n'l O 
S100 8 Moi MoWbo^rt - .It. 

S100(<i.^> 
SlOOProio fto^ixl 
V«to. 8800 Plot.. B.w'cl 
IMSAI 80«0>. 77 t>o> 
C.«»«two7 2 
TOL KITAN M ^ t 1 

Hrui.tl.ciSp»*ct>l*b 
SOUOC 10120 

8K (i>omB.<^i] 
S100 37KR-nK.t 

17S9S 
M9S 

79b 00 
769 00 

69 9b 
lb 9b 
77 9b 
>9 9b 

699 00 
S9bOO 
'69 00 
38b 00 
299 00 
99b 00 
71 9S 
71 9S 

87SOO 

NOTICE 
We are looking for software 
support packages to offer in 
our new catalogue. Please 
write or call if you want to 
participate. 

p. O. BOX 17329 Irvine, California 92713 New Phone (714) 558-8813 
TELEX/TWX: 910 595-1565 

Retail Store Open Won. - Sat. 
Located at 1310 "B" E. Edinger, 
Santa Ana. CA 92705 



Beautiful Bnarils 

OUR BEST SELLER: E C O N O R A M I F " 

S - l O O C o m p a t i b l e 8 K x 8 i n a c o s t - e f f e c t i v e p a c k a g e . B u f f e r i n g 
o n a l l l i n e s , 0 w a i t s t a t e s w i t h t h e 8 0 8 0 . l o w p o w e r c o n s u m p t i o n , c o n -
f i g u r e d as t w o s e p a r a t e 4 K b l o c k s l o r a d d r e s s i n g f l e x i b i l i t y , h a n d l e s 
D M A , m e m o r y p r o t e c t w i t h v e c t o r i n t e r r u p t p r o v i s i o n i l y o u t r y t o 
w r i t e i n t o p r o t e c t e d m e m o r y , f u l l y s o c k e t e d , g o l d - f l a s h e d e d g e 
f i n g e r s , s o l d e r m a s k e d a n d l e g e n d e d b o a r d . . . t h i s i s t h e b o a r d t h a t 
d o e s n t c u t a n y c o r n e r s , b u t c u t s t h e p r i c e i n s t e a d , 

( S e e t h e 1 / 7 7 i s s u e o f K i l o b a u d m a g a z i n e f o r a p r o d u c t p r o f i l e t h a t 
t e l l s j u s t a b o u t e v e r y t h i n g y o u ' d e v e r w a n t t o k n o w a b o u t E c o n o r a m II 
. , , o r s e n d a s e l f - a d d r e s s e d , s t a m p e d e n v e l o p e t o " K i l o b a u d A r t i c l e " 
do o u r a d d r e s s a n d w e l l s e n d y o u a r e p r i n t . B u t if y o u r e a l l y w a n t t o 
b e c o n v i n c e d . , , t a l k t o s o m e b o d y w h o o w n s o n e ! ) 
K i t f o r m : S I 3 5 . 0 0 3 k i t s : S 3 7 5 . 0 0 A s s e m b l e d , t e s t e d : $ 1 5 5 . 0 0 

A N N O U N C I N G T H E 1 6 K E C O N O R A M I V ' T - a 
We'll be ready lo ship these soon, so we thought you'd like a sneak preview. I he 

pf ict '? (Jndtr $ 4 0 0 . I h e per torn idnce? A l l Ihdt \ o u v e c o m e to evpec l f r o m the 
t conordt i i l ine, d io f iq \sitt i i rnpiessivel \ lovi. pouer cof»surTi[)Uon dnd <i coup le o l 
o t h f t I t i t k s we hd\ i - u[) our sleese. II you ve been v id i t inq for d I6K board. \ o u ' l l be 
hdp[)\ sou N^dlted tot us. ^ ^ ^ ^ ^ ^ ^ ^ ^ 

S O M E W O R D S A B O U T S T A T I C M E M O R I E S 

h« rt it < ( i t iH-s 111 n n ' i i i o t V, \t,v i r | ) n - l l \ ( m i t i d l t o s td l i c !»•( h i i o l o ( ) \ A h h o u ( ] h t t i o i e t<)^ t lv 
t h u n t l v t i . i f i iK J . -v t i . s i j i K t i u - t n o t df«' h t - e o l < n t u d l t f l t e ^ h di>d t i i n i n i j l u - f d s — h 
i-v otu- t. j s i . t i vk»u \«,oiks so wi - l l w i l h i>ut t n e n i o i v t>odrds. t i e n s v t u l L t o i i o t d t n 
c u t m i l l »h.- l A i u l J . w.- n t j l . n ( K w d t i l it l o \Ai) ik i K j h t \M(h v ^ h d l e v f i s v s l t ' m \ u u t u n e ( A l l d i i . 
IMS.M. C. ium«-mt c . I ' . i t i J M l i i . t ' c i l v m o i p h i c , f t t . l , ^A^lnt i l l o k«-f[> \ fco iK i iK j f o t \ o u . S l d l n 
r iH- i tH;n. s cii. |>i(.>..-n. ( i t iu - t.-st»-d. dtuJ U ' iM t . l . ' . . . t t i d l s l i k f i h f i n so im j< h. 

ACTIVE TERMINATOR B O A R D 

The a c t i v e t e r f i i i n c i t i o n c i r c u i t r y In o u r m o t h e r b o a r d Ki ts m i n i m i z e s t h e 
r i n t j i n g . c r o s s t d l k , o v e r s h o o t , s c r a t n b l e d d a t a , a n d n o i s e p r o b l e m s t h a t Cdti 
o c c u r \fcith u n l e r n i i n a t e d l i nes . B u t e v e n if y o u d o n t h a v e a G o d b o u t 
m o t h e r b o a r d , v o u c a n t r i c k y o u f c o m p u t e r i n t o t h i n k i n g y o u d o b y a d d i n g 
t h i s use fu l p e r i p h e r a l . S i m p l y p l u g i n t o a n y S - l O O m a c h i n e , a n d g a i n t h e 
b e n e l i l s of a c t i v e c i r c u i t r y . " C K - O I ? , S 2 9 . 5 0 . K i t f o r m o n l y . 

CPU POWER SUPPLY 

Here Is an e c o n o m i c a l s u p p l y l o r s m a l l c o m p u t e r s y s t e m s o r d i g i t a l b e n c h 
w o r k . D e l i v e r s 5 V (u 4 A w i t h c r o w b a r o v e r v o l t a g e p r o t e c t i o n ( a c c i d e n t s c a n 
h a p p e n . . . a n d y o u s h o u l d n ' t h a v e to r e p l a c e a l l y o u r T T L If o n e does ! ) . 
A l s o g i v e s -f 12V (a ' . A a n d ~ 12V ' ^ A . a l o n g w i t h a n a d j u s t a b l e 
n e g a t i v e b ias s u p p l y ( - 5 t o - l O V (& 10 m A ) . A l l i n a l l . y o u c a n ' t bea t t h e 
p r i ce o r t he p e r f o r m a n c e . " C K - O M , S 5 0 . 0 0 . K i t f o r m o n l y . 

DB-25 RS-232 SUBMINI-D CONNECTORS 

C K - 1 0 0 5 , S 3 . 9 5 ; p l a s t i c 

5 
M a l e p l u g . " C K - 1 0 0 4 , $ 3 . 9 5 : f e m a l e j a c k 

h o o d fo r m a l e c o n n e c t o r . ' C K - 1 0 0 6 . $ 0 . 9 0 . 

P L U G F R O M B I L L : T h e r e s m o r e t o l i f e t h a n c o m p u l e r s , . . l i k e m u s i c . C f d i g A n d e r t o n , 
n o t e d a u t h o r a n d d e s i g n e r of o u r M u s i k i t p r o d u c t s , has p r o d u c e d d c a s s e t t e t a p e o f o r i g i n a l 
m u s i c tha t is d i s t r i b u t e d by o u r f r i e n d s at P A I A t i e c t t o n i c s ( 1 0 2 0 V. . W i l b h i r e . O k l a h o m a 
C i t y . O K 7 3 1 16: S 6 . 4 5 p p d ) . In a d d i t i o n t o h e a r i n g o u r M u s i k i t s i n a c t i o n , y o u g e t t o h e a r 
s o m e rea l l y g o o d m o d e r n m u s i c . W e l i k e it . . . y o u p r o b a b l y \will t o o . 

T E R M S : P lease a l l o w u p t o 5 % f o r s h i p p i n g : e x c e s s r e f u n d e d . C a l i f o r n i a n s a d d tax . C O D 
o r d e r s a c c e p t e d w i t h s t ree t a d d r e s s f o r GPS . F o r V I S A ' / M a s t e r c h a r g e * o r d e r s c a l l o u r 2 4 
h o u r o r d e r d e s k at ( 4 1 5 ) 5 6 2 - 0 6 3 6 . P r i c e s g o o d t h r o u g h c o v e r m o n t h of m a g a z i n e . 

F R E E F L Y E R : T h e s e a r e j u s t a fe\* o f t h e i t e m s <*e c a r r y f o r t h e c o m p u t e r e n t h u s i a s t . W e 
a l so s t o c k a b r o a d l i ne of s e m i c o n d u c t o r s , p a s s i v e c o m p o n e n t s , a n d h o b b y i s t i t e m s . W e w i l l 
g l a d l y s e n d y o u a f l ye r d e s c r i b i n g o u r p r o d u c t s u p o n r e c e i p t o f y o u r n a m e a n d a d d r e s s . 

SUPER M E M O R Y F O R A 
SUPER MACHINE : H8 COMPATIBLE 
E C O N O R A M V r " 

U s e r s o f t h e S - 1 0 0 b u s s h a v e f o u n d o u t w h y o u r m e m o r i e s a r e 
t h e i r b e s t v a l u e . . . n o w H 8 o w n e r s c a n f i n d o u t t o o . T h i s 1 2 K x 8 
k i t o f f e r s t h e s a m e b a s i c f e a t u r e s a s o u r E C O M O R A M s e r i e s . . . s t a t i c 
d e s i g n , c o n f i g u r a t i o n a s t w o b l o c k s ( o n e 8 K a n d o n e 4 K ) . s w i t c h 
s e l e c t e d p r o t e c t , s o c k e t s f o r a l l I C s . f u l l b u f f e r i n g o n a d d r e s s a n d d a t a 
l i n e s . . . p l u s t h e r e q u i r e d h a r d w a r e a n d e d g e c o n n e c t o r t o m a t e 
m e c h a n i c a l l y w i t h t h e H 8 . A s a b o n u s , a l l s o c k e t s a n d b y p a s s 
c a p a c i t o r s a r e p r e - s o l d e r e d t o t h e c i r c u i t b o a r d s o y o u c a n s t a r t r i g h t 
i n o n t h e f u n p a r t o f b u i l d i n g t h i s h i g h - q u a l i t y m e m o r y 
K i t f o r m : $ 2 3 5 . 0 0 j e 
WE A L S O S P E A K DYNAMIC : E C O N O R A M IIF'^ 

If y o u w a n t a d y n a m i c m e m o r y , m i g h t as w e l l g e t o n e t h a t w o r k s r i g h t . 
E c o n o r a m 111 is i n e x p e n s i v e , c o m p l e t e l y a s s e m b l e d a n d t e s t e d , a t i d r eady t o 
p l u g i n t o y o u r S - 1 0 0 m a c h i n e . L o \ i p o w e r . 0 w a i l s t a t es \ k i l h 8 0 8 0 C P U . c o n -
f i g u r e d as t w o 4 K b l o c k s , f u l l y s o c k e t e d . 
$ 1 4 9 . 0 0 . a s s e m b l e d a n d t e s t e d o n l y . 

EDGE CONNECTORS 

I f ie re a r e e d g e c o n n e c t o r s , a n d t h e r e a r e E d g e C o n n e c t o r s . T h e s e a re 
I f i e k i n d w h e r e th»e p i n s d o n t ta l l o u t . t h J i n k s t o t h e b i f u r c a t e d c o n t a c t s . ( W e 
ui>e t h e s a m e c o n n e c t o r s w i t h o u r m o t h e r b o a r d s . ) 

' ' C K - l O O l : 100 p i n e d g e c o n n e c t o r w i t h g o l d p l a t e d 3 leve l w r a p p o s t s . 
M a t e s w i t h A l t a i r / I M S A I p e r i p h e r a l s . $ 5 e a c h o r 5 / S 2 2 . 
* C K - 1 0 0 2 : S a m e as a b o v e , b u t w i t f i s o l d e t t a i l p i n s o n 0 . 2 5 " c e n t e r s . 
( M a l e s w i t h I M S A I m o t h e r b o a r d ) . $ 5 e a c h o r 5 / $ 2 2 . 

' C K - 1 0 0 3 : S a m e as a b o v e , b u t w i t l i s o l d e t t a i l p i n s o n 0 . 1 4 " c e n t e r s . 
( M a t e s w i t f i A l t a i r m o t f i e r b o a r d ) . S 6 e a c h o r 5 / $ 2 7 . 5 0 . ^ m ^ 

10 SLOT M O T H E R B O A R D 

W h e t f i e r i m p l e m e n t e d as a n a d d - o n t o e x i s t i n g s y s t e m s t h a t n e e d m o r e 
r o o m , o r as t h e n u c l e u s o f a s t a n d a l o n e s y s t e m , t h i s S IOO c o m p a t i b l e 
m o t h e r b o a r d f i t s t f i e n e e d s o f t h e b u d g e t - m i n d e d e n t h u s i a s t . O u r p r i c e in-
c l u d e s a i l e d g e c o n n e c t o r s , a l o n g w i t f i a c t i v e t e r m i n a t i o n c i r c u i t r y t h a t p ro -
m o t e s a c c u r a t e a n d r e l i a b l e d a t a t r a n s f e r . L o t s o f b y p a s s c a p s a n d e x t r a 
h e a v y p o w e r l i n e t r a c e s c o n t r i b u t e t o e f f i c i e n t o p e r a t i o n . H e a v y d u t y e p o x y 
g l a s s b o a r d , w i t h a s o l d e r m a s k for easy s o l d e r i n g . 
' ' C K - 0 I 5 , $ 9 0 . 0 0 . K i t f o r m o n l y . 

18 SLOT M O T H E R B O A R D 

A l l t h e s a m e f e a t u r e s a n d a d v a n t a g e s o l t h e 10 s lo t v e r s i o n , i n c l u d i n g o u r 
a c t i v e t e r m i n a t i o n c i r c u i t r y . C o m p l e t e w i t h 18 e d g e c o n n e c t o r s 
" C K - O 1 6 , S 1 2 4 . 0 0 . K i t f o r m o n l y . ^ ^ ^ ^ ^ ^ ^ ^ 

D E A L E R N O T E r 
We'd l i ke to thank the ever -g rowing number o l dealers viho are spfeadirK^ the 

E c o n o r a m word to thei r c u s t o m e r s . . . you \^i l l he happv to know thiJt we have 
doub led the capac i ty of our C o m p u k i t ' d i v i s ion in order to con t i nue f iondl i ru j the 
massive response. We' re g lad you l ike what we re d o i n q . , . and we re goincj to keep 
on d o i n g it! 



600 MHZ. FREQUENCY COUNTER 
±0.1 PPM TCXO 

OPTO-8000.1 

This new instrument has taken a giant step in 
front of the nnultitude 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 bet ter — Guaranteed — w i th 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 amplj^er 
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. 0 3 

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—8 digit LED 
Gate Times—1 second and 1/10 second 
Selectable Input Attenuation—Xt, X10, X100 
Input Connectors Type —BNC 
Approximate Size—3"h x 7V2"w x eVi'd 
Approximate Weight—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 

S299.95 
S249.95 

ACCESSORIES: 
Battery-Pack Option—Internal Ni-Cad Batteries and charging unit 

S19.95 
Probes: P-100—DC Probe, may also be used with scope S13.95 

P-101—LO-Pass Probe, very useful at audio frequencies 
S16.95 

P-102—High Impedence Probe, ideal general purpose 
'usage S16.95 

VHF RF Pick-Up Antenna-Rubber Duck w/BNC #Duck-4H S12.50 
Right Angle BNC adapter #RA-BNC S 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 S59.95 
• FC-50 — Opto-8000F Factory Update S99.95 
FC-50 — Opto-8000.1 (w/TCXO) Kit $109.95 

•FC-50 — Opto-8000.1F Factory Update S149.95 
•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.O.D. fee: SI.00. Personal checks must 
clear before merchandise is shipped. 



7 4 0 0 T T L 
SN-4XN 16 
S»<740IN 18 SN7 472H 29 SN7' I160N 89 
SN740?t( IB %H7 473N 35 I161N 89 
SNr403N 18 5N7. 35 SN7' I162N I 95 
SN7«04N SN7 475N 49 SN7-lt63N S9 
SN7405N 20 SN7' 476N 35 SM7J H64K 89 
SN7406N 29 5N7 479N 500 SH7-I165N 89 
SN7407N 29 SN7480N 50 iH'i I166N 1 25 
SN7408N 20 SN7 482N 99 SH7' I167N 1 95 
SN7409N 20 SN74a3N 59 %H7i 1170N 1 59 
S«(:410N 18 SH7 46SN 79 SN7-lt72N 600 
SN:4t1N 25 SN7 486N 35 SN74 t173N 1 25 
SNr412N 25 SN7 489N 1 75 SN7' I174N 89 
SN:413N 40 SN7490N 45 SN74 1175H 79 
SN74UN 70 SN7 491N 59 SN74 iiTeN 79 
SN7416N 25 SN7. I92N 43 SN7-I177N 79 
SN:417N 25 SN7. I93N 43 I179N 1 95 
SN7420N 20 SN7494N 65 SN7-M80N 79 
S»(7421N 29 SN7-I95N 65 SH7. I181N 1 95 
SN7422N 39 &M7496N 65 SN7. I1B2N 79 
SN:423H 25 SN7497N 300 SN7-I184tj 1 95 
SNr425N 29 SW?-MOON 89 SN74 IIB5N 1 95 
SH7426N 29 SN74 H07N 35 S»j7-iiasN 995 
SN7427W 25 S»(7-Il09f< 59 SN7-I18»N 395 
SN7429̂  39 SN74 i n w 1 95 SN7< I190N 1 25 
SN7430N 20 SN7i I121N 35 SN7-I191N 1 25 
SN7432t( 25 W7< I122N 39 SN7< I192N 79 
5H 74 3 7N 25 SM7' 1123N 49 SN74 I193N 79 
5N7438N 25 SN74 1125N 49 SN7-I194M 89 
5H7439N 25 SN7-lt26N 49 SN74 M95N 69 
SN7440N 20 SN74 it32N .75 SH7' n96N 89 
SN7441N 69 SN74 I136N 75 SN7-I197N 89 
SN7442N 49 SN7-l14tN 79 SN7. I198N 1 49 
SN7443N 75 SN74 I142N 295 SN7-I199N 1 49 
SN7444N 75 SN74 295 $N74200N 559 
SHr445N 75 SN74 I144N 295 5N7-I251N 1 79 
SM7446N 69 SN74 I145N 79 Sf<74279N 79 
SN7447S 59 SM74 1 95 SN742S3N 225 
SN7448N 79 SN74 I148N 1 29 SN742B4N 3 95 
5N7450N 20 SX74 I150N 89 SN74 I285N 395 
SN7451N 20 SN74 IIS1N 59 SN74365N 69 
SN7453N 20 SN74 1153N 59 SN74366N 69 
SN7454N 20 SN74 I154N 99 SN74367N 69 
SN7459A 25 SN74 I155N 79 SN74368N 69 
SN7460N 20 SN74 1156N 79 SN7i 1390N 1 95 
'iN7470N 29 SN74 I157N 65 SH74393N 1 95 

dfUiJU 
C04001 
C0400? 
C04006 
0X007 
C04009 
C04010 
CO401I 
CD4012 
CO4013 
C040I4 
C04015 
C04016 
C04017 
CO*OI« 
C04019 
C04020 
C04021 
CO4072 
CO4023 
C04024 
CD402& 
C04026 
C04027 
C0402fl 
CO4029 
C04030 
CD403S 
004040 
CD4041 

LUSuOtI 
LM30tH 
IM301CN 
IMM2H 
LM304H 
LM306H 
LU307CN-H 
lM30eM 
IM30WN 
LM309H 
(.M309K 
LM31KN 
IM31IH 
IM311N 
LU317K 
LM3tKN 
LM319N 
LM3?0K-5 
LM320K-5 2 
LM320K-1Z 
LM320K-15 
LM320K-t« 
LM320K-24 
LM320T-5 
IM3»T S2 
IM320T-8 
HI320T-12 
LM320TI5 
LM320T-t« 
IM3»T 24 
IM323K-5 
LM324N 
LM339N 
LM340K-S 
LM340*-6 
LM340K-8 
LM340K-I2 
LM340K-15 
IU340K-1S 
LM340K-24 
IM340T-S 

' A 

20% Discount for 

1 ^ 
, , C04049 

C04050 
1? C04051 
^ C04053 
1 C04056 

" C040S9 
2 C04060 
" CD4066 

J! C04069 
' " CO4070 
, ?! C04071 
^ ^ C0407? 

" C04076 
. co4oei 

l® C040tt 
1 » C04093 

004098 
" MCI 4409 
^ UC14410 
a MCI4411 

M0I44I9 
69 MC144J3 
89 MC14506 

1 19 MC14U7 
49 C04S08 
99 004S10 

119 CD4S1I 
1 2i 004515 

99 C045IB 
M C045M 

0014562 
CD4566 
w i i a i 

too Combined 7400 S 

OS 

250 
' 35 

74C02 
74004 
74008 
74C10 
74C14 
74020 
74030 
74042 
74048 
74073 
74074 
74C«9 
74C90 
74093 
74095 
740107 
740151 
740154 
740157 
740160 
740161 
740163 
740164 
740173 
740192 
740193 
740195 
740922 
74C923 
74C925 
740926 
8009S 
80C97 

2 15 
4 75 
1 50 

300 
200 
200 

300 
2.15 
325 
3 25 
300 
325 
260 
3 49 
2 75 
2 75 
995 
895 

L I N E A R 
IM340T-8 
LM340T-12 
LM340T.15 
LM340T-ie 
LM340T-24 
LM350N 
IM3510N 
LM370N 
LM373N 
LU377N 
(.M380N 
LM380CN 
LM3aiN 
LM362N 
NES01N 
NE510A 
NE529A 
«531H 
N{536T 
P«ES40l 
MES50N 
N£555V 
NE556 
NE560e 
NC561B 
«562e 
NE565H 
NE565N 
«566CN 
NE567H 
Nt567V 
NE570 
LM7030N'M 
IM709H 
LM709N 
LM7tON 
LM71IN 

LM733N 
LM739N 
LM741CM 
LM741CN 

LM748H 
LM748N 
LM1303M 
IM1304N 
LM1305N 
LM1307N 
LMI3I0N 
LM1351N 

LMt4S8CN'H 
uci46a 
Mci4a9 
LM1496N 
LM1556V 
MC1741S0P 
LM2901N 
LM30S3 1 50 
IM3065N 69 
LM3900N(3401) 49 
LM3905N 89 
LM3909 1 25 
MC5S5av 1 00 
LM7525N 90 
LU7534N 75 
M3Se 4 95 
LM75450 49 
75451ON 39 
754S2CN 39 
r54S3CN 39 
75454CN 39 
75491 ON 79 
754920N 09 
75494CN 89 
RC4151 5 95 
BC4194 5 95 
HC4195 4 49 

295 

74LSOO 
741S02 

23 
23 7 4 L S 0 0 T T L 74LS155 

74LS157 
69 69 

741S03 23 741S74 35 74LS160 89 
74LS04 29 741S75 49 74LS161 89 
74LS05 29 741S76 35 74LS162 89 
74LS08 23 74LS63 75 741S163 89 
74LS10 23 74LS85 99 7415164 99 
74LS13 49 741S86 35 741S175 79 
74LS14 99 74LS90 49 74LS181 2 49 
74LS20 23 74LS92 59 74LS190 89 
74LS26 29 74LS93 59 74LS191 89 
74LS27 29 74LS95 79 74LS192 89 
741S2B 29 74LS96 89 741S193 89 
74LS30 23 74LS107 35 74LS194 89 
74LS32 29 74LS109 35 74CS195 89 
74LS40 29 

69 
74LS112 35 74LS253 79 

74LS42 
29 
69 74LS123 99 74LS257 69 

74LS47 69 741S132 79 74LS260 55 
74LS51 23 74LS136 39 74LS279 59 

> 74LS55 23 74LS138 69 74LS367 59 > 74LS55 
35 74LS139 r j ^ 69 

M 
7415368 
741S670 

59 
1 95 
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THE SSS TIMER AfPUCAl 
SOURCEBOOK WITH EXPERIMENTS 
fry Howard M »trltn W3HB 
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COMPLETE MANUAL FOR DIGITAL CLOCKS by John Wfits and John BrMkt 
FainriuruK tectttioan 0( r>oM>y*st witn (usic theories Derxnd d>9iUi clocks inciudes (rouble sftootmg 9u«)es, basK 
cnanctenstics o< clocks, sotflerwo tectiniques e<oc* rc-rponent dau 5h*fK and construction m 

XC209 Rec 5 V 
*C209 G w 4S1 
KC209 Orange 
XC209 rp tw iv 

2M 'd i 1 
*C22 Reo 5'51 
KC22 G w i 4 SI 
*C22 ve»(» iV tC22 O'ln^t 4$1 
SSt-22 RT 4 Si 

D I S C R E T E L E D S 

»C526 
XC526 
iiC5?6 
K0526 
XC526 

200 d>a KC11 
1I5- 0< XC556 Red 5 t1 

Red 5S1 XC556 Red 100 S6 
Red ioo.« XC556 G«een 4 SI 
Green 4 SI XC556 Yeocnt 411 
ve«o« 4 SI XC556 Qrjngt 4 Si 
CW4' 4S1 *C556 CIH' : s i 

D I S P L A Y L E D S 
n f t POLARin HT pncf TYPf 
MAN 1 Common Anode-red 270 295 MAN 6680 
MAN 2 51 7 Dot Maini-red 300 495 MAN 6710 
MAN 3 Common Catnode-red 125 4/$1 MAN 6730 
MAN 4 Common Catnode-(ed 187 1 95 MAN 6740 
MAN 52 300 1 25 MAN 6750 
MAN 71 Common Anode-red 300 1 25 MAN 6760 
MAN 72 Common Anode-red 300 99 MAN 6780 
MAN 74 Common Catnode-red 300 1 25 DL701 
MAN 81 300 99 0L702 
MAN 82 Common Anode-yellow 300 99 D1704 
MAN M Common Caftioai-yelow 300 99 01707 
MAN 3620 Common Anode-orange 300 99 DL741 
MAN 3630 Common Anode-crvwe :1 300 99 0L746 
MAN 3640 Common Camode-ofange 300 99 DL747 
MAN 4610 Common Anode-orange 300 99 01749 
MAN 4640 Common Cathode-orange 400 99 01750 
MAN 4710 Common Anode-red : 1 400 99 01336 
MAN 4730 Common Anode-red 400 99 FM)70 
MAN 4740 Common Catnode-red 400 99 fN0359 

fN0S03 
FN0507 
5082-7300 
5082-7302 
5082-7304 
5082-7340 

MAN 4810 Common Anode-ire*o« 400 99 
fN0359 
fN0S03 
FN0507 
5082-7300 
5082-7302 
5082-7304 
5082-7340 

MAN 6610 Common AnoOe-ocange-D D 560 99 

fN0359 
fN0S03 
FN0507 
5082-7300 
5082-7302 
5082-7304 
5082-7340 

MAN 6630 Common Anode-wange 560 99 

fN0359 
fN0S03 
FN0507 
5082-7300 
5082-7302 
5082-7304 
5082-7340 

MAN 6640 Common Cathode-orange-OO 560 99 

fN0359 
fN0S03 
FN0507 
5082-7300 
5082-7302 
5082-7304 
5082-7340 MAN 6650 Common Cathode-orwtge s i 560 99 

fN0359 
fN0S03 
FN0507 
5082-7300 
5082-7302 
5082-7304 
5082-7340 MAN 6660 Common Anode-orange 560 99 

fN0359 
fN0S03 
FN0507 
5082-7300 
5082-7302 
5082-7304 
5082-7340 

POLARITY 
Common CathotM-oraAge 
Cootmon Anode-rwJ-D 0 
Oommon Anode-refl • l 
Common CalhO()» r»d 0 0 
Oommon Cathode-rtd * t 
Common AnxM-rM 
Common Oatnode-red 
Common Anodt-rtd : 1 
Oommon CalftoOe red 
Common Oathode-rvd 
Common Anode-rtd 
Common AA0dc*rvd 
Common AnoOt-r«d : 1 
Common Anode-rW 
Common Oatnode-red : I 
Common CamoO(-red 
Common CathoOe-rwI 
Common Cathode 
Oommon Anode 
Common Cathode (FND500) 
Common Anode (fM0510l 
4x7Sol D^RHOP 
4 ( 7 Sgl Digrt-LHOP 
Overrange cturaaer(sl| 
4 I 7 S^ D^gM-Heudcomat 

HT PRICE 
560 99 
560 99 
560 99 
560 99 
560 99 
560 99 
560 99 
300 99 
300 1 25 
300 99 
300 99 
600 1 25 
630 1 49 
600 1 49 
630 1 49 
600 1 49 
110 35 
250 69 
350 75 
500 99 
500 99 
600 19 95 
600 19 95 
600 15 00 
600 22 50 

R C A L I N E A R 
CA3013 215 CA3083 1 60 
CA3023 256 CA3066 85 
CA3C35 248 CA3089 375 
CA3039 t 35 CA3091 350 
CA3046 1 30 CA3102 295 
CA3053 1 50 CA3123 2 15 
CA3059 325 CA3130 t 39 
CA3060 3 25 CA3140 1 25 
CA.WIO 85 CA3160 1 25 
CA3oei 200 CA3401 49 
CA30e2 200 CA3600 1 75 

XR-2206KB Kit $19.95 

XR'205 S8 4Q 
*« 2206CP 5 50 
Xft 22070P 3 85 

STEREO DECODERS 
IR-131XP $3 20 
KR-1800P 3 20 
XR 2567 2 99 

EXAR 
MISCELLANEOUS 

Xfl2211CP $6 70 
XR 4136 2 00 
XR-'468 3 85 

1 95 

XR-2206KA Kit $14.95 
TIMERS 

)iR-555CP $39 
KR 320P 1 55 
IR 556CP 99 
XR 2556CP 3 20 
XR 2240CP 4 80 
PHASE LOCKED LOOPS 
XB 210 5 ?0 

R-1489 
R 2208 

ft-215 

520 

IC SOLOERTAIL — LOW PROFILE <TIN) SOCKETS 

50 PCS. RESISTOR ASSORTMENTS $ 1 , 7 5 PER ASST. 
15 OHM IS OHM 22 OHM 

ASST. 1 5ea 27 OHM 33 OHM 39 OHM 47 OHM 56 OHM 1/4 WAn 5S 50 PCS 
68 OHM 8? OHM 100 OHM 120 OHM tiOOHM 

ASST. 2 5ea 180 OHM 220 OHM 270 OHM 330 OHM 390 OHM 1/4 WAn 5*. 50 PCS 
470 OHM 560 OHM 680 Ohm 820 OHM 

ASST. 3 5ea 1 2K 1 5« T 8K 2?K 2 7K 1/4 WAH 5*. 50 PCS 
3 3K 39" 5 6K 6 8» 

ASST. 4 Sea 8?K 10K 1?* 15* 18* 1/4 WATT 5*. 50 PCS 
22K 27K J3X m 4rK 

ASST. 5 Sea 56K 66K 82K 100K 120K 1/4 WAn 5 ' . 50 PCS 
t50K 160* 220* 270K 330>« 

ASST. 6 Sea 390K 470« 560K 680K 820* 1/4 WAn 5*. 50 PCS 
1M 1 2M 1 SM 2?M 

ASST. 7 Sea 2 7M 3 3M 3 9M 5 6M 1/4 WAn 5S 50 PCS 

ASST . 8R Includes Resistor Assortments 1 -7 (350 PCS .) S9.95 ea. 
SS.OO Mlnlimim Orttr - U.S. FuiKl Only 
Calllonila n i U M M i - /Ud i x Sa in Tai 

Spac Shaal i . 25« - Sand 35c Slamp l a H7» Calalog 
Oaalai Inlomiallon «valli l i la 

1978A 
CATALOG 

NOW 
AVAILABLE E L E C T R O N I C S 

1021-A HOWARD AVE.. SAN CARLOS. CA. 94070 
PHONE ORDERS WELCOME — |41S| 592-0097 

Advertised Prices Good Thru May 

' 24 25 49 50 1 00 1 24 25 49 50 100 
Bp-n LP 

14 LP 
16 Ifn LP 

S 17 
20 
22 

16 
19 
21 

15 
18 
20 

m ^ n ^»"<LP S 
• W v (x" 

W K H K m 28 p-1 LP 

37 
38 
45 

36 
37 
44 

35 
36 
43 

18 0.0 LP 29 ?8 27 ^6P«^ LP 60 59 58 
20p« lP 34 32 ^SOLOERTAIL STANDARD (TIN) 'OO-^LP 63 62 6' 
14 pKi ST 
16P-1 ST 
18 pm ST 

S27 
30 
35 

25 
27 
32 

24 
25 
30 

28 p<n ST S 
^ ^ ^ H H H H H 36 p>n 5T 1 ^ ^ ^ m irwrnm 40PH,ST i 

99 
39 
59 

90 
1 26 
1 45 

81 
: 15 
1 » 

24 pin 5T 49 45 4? SOLOERTAIL STANDARD (GOLD) 
BpinSG 

I4 0.n SG 
16 SC 

$30 
35 
38 

27 
32 
35 

24 
29 
32 

^ • • B ^ ^ ^ m 24 p«i SG s 
I H l RIRII9I ^^fji ' 

36 p.n SG 1 

70 
10 
75 

63 
100 
1 40 

57 
90 

I 26 
t8o«i S6 52 43 40o-^S6 1 1 75 T 59 I 45 

WIRE WRAP SOCKETS (GOLD) LEVEL # 3 
8pn WW 

10 pm WW 
I4p«< WW 

WW 

S40 
45 
39 
43 

38 

38 
42 

35 
37 
37 

22PMWW 
^mmm 24p- iww i 

2BP«<WW 1 
36 p." WW ' 

95 
05 

: 40 
59 

85 
95 

1 25 
' 45 

75 
85 

1 10 
1 30 

18 C:-; WW 75 68 62 40pMiWW 1 1 75 1 55 1 40 

WIRE-WRAP KIT — WK-2-W 
WRAP . STRIP . UNWRAP 

. Tool lor 30 AWG Wire 
• Roll o l 50 Ft. White o i Blue 30 AWG Wire 
• 50 pes eacti I . 2 , 3 J 4 lengths — 

pre-stripped wire 

S 1 2 . 9 5 
WIRE WRAP TOOL WSU-30 
WRAP . STRIP . UNWRAP-$6.9S 

WIRE WRAP WIRE — 30 AWG 
25tt min. J 1 . 2 5 50 l t $1 95 100t t .J2 .95 tOOOtt S15,00 
SPECIFY COLOR — White • Vel io* • Red • Green • Blue • Black 

WIRE DISPENSER — WD-30 
. 50 tt. roll 30 AWG KYNAR vmre wrap wire S3.95 63 
I Cuts wire to desired length 

Strips 1 " o l insulation S p K l l y — Blue-Yellow-White-Re^ 

REPUCEMENT DISPE*SER SPOOLS FOR WO 30 
Speci^ blue, yellow, wtiite or red S 1 . M ; i p o o l 

, J n r , ; S a n c . STEWART WARNER 

70 SW7425 
SW7427 1 50 
SW7430 1 50 
SW7432 1 50 
SW7437 1 50 
5W7438 ISO 
SW7440 1 20 
SW7443 3 50 

5W7446 4 00 
SW7450 1 20 
SW7453 1 20 
SW74S4 1 20 
SW7460 1 20 
SW7472 2 20 

180 00 SW7491 3 50 31 00 300» 
100 M SW7494 3 50 31 00 300» 
18000 SW7495 3 50 31 00 300 00 
130 00 SW74g6 3 50 31W 300 00 
11000 5V^4100 6 90 66 m 650 00 
11000 SW74iOi 220 I 9 n I80CD 
110 00 SW74I05 2 20 1900 180 00 
l i o n SW74107 220 i 9 n laooo 
110 00 SW74121 2 20 19 00 180 00 
80 00 SW74123 2 50 22 00 200 00 

500 00 
Gson 

31 00 3QOOO SW74151 3 50 31 00 300 00 
3600 35000 SW74153 4 00 36 00 350 00 
9Q0 s o n SW74156 4 n 3600 3son 
9 n 8000 SW74180 4 50 41 00 400n 
9 n a o n sw74i6i 9 9 0 96oo 9Son 
9 n 80 n sw74ia2 450 4 1 » 400 n 

180 n SW9601 2 50 22 u 2 n n 
44 00 43on 31 OO 300 n SW96a2 

. „ . . . 26 00 250» 
Pre-tubed • No mixing or combining prices 

TV GAME C H I P S E T — S7.95 
Inc ludes A Y - 3 - 8 5 0 0 - 1 Ch ip and 2 . 0 1 0 mhz crysta l 

(2.010 crystal - S.99 ea/AY-3-8500-1 Chip - S7.50 ea.) 

ZENERS — DIODES — RECTIFIERS 
TYPt VDLTS W PRICI TYPE VDLn w PRiCE 
1N746 33 400m 1 00 1N4005 600 PIV 1 AMP 10." 1 00 
1N751A 51 400m 1 00 1N4006 800 PtV 1 AMP ia-1 00 
1N752 56 400m 1 OO 1N4007 1000 Ptv 1 AMP 10/' 1 00 
1N753 62 400m 1 00 1N3600 50 200m 6 100 
tN754 68 400m 1 OO 1N4148 75 lOn 15' 1 00 
1N959 62 400m 8.1 1 00 1N4154 35 1 0 m 12/ 1 00 
1N965e 15 400m 1 00 tN4305 75 25m 20' 1 00 
1K5232 56 50ftn 28 tN4734 56 28 
1N5234 62 500m 28 1N4735 62 28 
1N5235 68 500m 28 1M736 68 28 
1N5236 75 500m 28 1N4738 82 28 
1N456 25 40m 6;i 1 00 1N4742 12 28 
1N458 150 7m 6/1 1 00 1M744 15 28 
1N485A 1B0 1 0 m 6 ' 1 00 1N1183 50 PIV 35 AMP I 60 
1N4001 50P1V 1 AMP 1 2 . ' 1 1 ra 1Nt184 100 PfV 35 AMP 1 70 
1N4002 100PIV 1 AMP 12/' 100 INIteS 150 PIV 35 AMP 1 50 
tN4003 200 PfV 1 AMP 12/1 00 1N1166 200 PIV 35 AMP 1 80 
tN4004 400 PN 1 AMP I2H 1 00 1Nl18a 400 PIV 35 AMP 300 

SCR AND FW BRIDGE RECTIFIERS 
C360 15»®4»v SCR H95 
C3M< 3M®600V sen 1 M 
2W328 1 6A@200V SCn 50 
MD« 9«0.I 12A @ SOV rw eBlOG! BiC I 95 
MO«8eO-3 l 2 A g 200V FW BRIDGE REC I 95 

TRANSISTORS 

7<C<*< 
7W9aW IKKU 
n x m 
n n s 
HJUKi 
HX30U 
m m 
?«aM 

WJfW i l l 0 
i t i 0 jtan sti 0 

Tionr »ti 0 
TWfn i l l e 
7idr24 t « 
MITH t i 0 mm »2 
M(03 &VC ivtM «ve 
7<om <.ti c 
WIO» *»1C 

4 r 00 

41100 
s r 00 
<1100 

7iei«i s 
cioaiscM ; 
«(H0* 

CAPACITOR- CORNER 
1-9 10-49 50-100 1-9 10-49 50-100 

10 pi 05 04 03 OOVF 05 04 035 
22 pf 05 04 03 0047MF 05 04 035 

05 04 03 OVF 05 04 035 
100 pf 05 04 03 022MF 06 05 04 
220 pt 05 04 03 047MF 06 05 04 
470 pi 05 04 035 12 09 075 

100 VOLT MYLAR FILM CAPACHORS 
OOtmf 12 10 07 022mt 13 08 
0022 12 10 07 047m( 21 17 13 
0047tnf 12 10 07 imf 27 23 
01ml 12 10 07 22m» 33 27 22 

• 20% CNPKO TAWTALUW (SOUD) CAPAOTORS 
1 35V 28 23 17 1 5 35V 30 26 21 
is-ssv 28 23 17 2 2 , ^ 31 27 22 
2235 V 28 23 17 3 3'25V 31 27 22 
3335V 28 23 4 7/25V 32 28 23 
47 35V 28 23 .17 6B-'25V 36 31 25 
68 35V 28 .23 17 10?5V 40 35 29 

1 035V 28 23 15?5V 63 50 40 

47 50V 15 13 10 47/25V 15 13 to 
10/50V 16 47 50V 16 
3 3'50V 13 10 10'16V 15 13 10 
4 7/25V 16 12 1 0/25V 16 

1075V 15 13 10 1 0 50V 16 11 
10'50V 16 12 4 7>16V 15 13 10 
22-25V 17 15 12 4 7/25V 15 13 10 
22-SOV 24 20 18 4 7/50V 16 
4725V 19 15 1016V 12 09 
47.'50V 25 21 19 10.25V 15 13 10 

lOOTSV 24 20 18 10.50V 16 12 
100/50V 35 30 28 47i50V 24 21 19 
2 2 0 ^ 32 28 25 100'16V 19 15 
220 50V 45 38 100/25V 24 20 18 
470 ?5V • 33 29 .27 100,50V 35 30 28 

1000/16V 55 50 45 220/16V 23 17 16 
2200/16V 70 62 55 470.?5V 31 28 26. 



C n p l / C T Males witl i two rows of 025" sq or 
• • OUUI\tl ill posts on pat te rns of .100 
I I I I V A D C D C centers and sti ielded receptacles 

J U I V I r C n O Probe access holes in back. Ctwicc 
of 6" or 18" lengtti. 

Part No. No. of Contacts lengt f i Price 
924003-18R 26 18" S 5 38 ea 
924003-06R 26 6" 4 78 ea 
924005- leR 40 18- 8 27 ea 
924005-06 R 40 6" 7.33 ea 
924006-18R 50 18" 10.31 ea 

j t i M f l ^ 9 1 5 e a 

11 JUMPER 
HEADERS 

Solder to PC boards fo r ir^stant 
plug-m access via socket-connector 
jumpers .025~ sq. posts. Choice 
of straight or right angle 

Part No. No. ol Posts Anpte Price 
923863.R 26 straigtit S1.28ea. 
923873-R 26 riglit angle 1 5 2 e a 
923«65-R 40 straight 1.94 ea. 
923875-R 40 ngtit angle 2.30 ea. 
923866-R 50 straight 2.36 ea. 
923a76R 50 right angle 2.82 ea. 

s INTRA-CONNECTOR 
Provides both straight and right angle funct ions Mates 

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

i i INTRA-SWITCH 
Permits instant line-by-line switching for diagnostic or OA 

testing Switches actuated with pencil or probe tip. Mates with 
standard ICT x .KT dual-row connectors. Low profile design 
Switch buttons recessed to eliminate accidental swrtching. 
Part No.: IS-26 No. ol contacts: 26 Prict S13 80 ea 

' CRYSTALS ^ -
— - - . A ' i - THESE FRIOUPNCIFS nut Y 
Plr1"i 
CYIA 
CV2» 

[ C W 
CV3» 
CY7A 
CV12A 
CYliA 
CV19A 
CY22A 
CY30B 

THESE FREQUEKCIES ONLY 
Frtquinqr C « i Styl« Prict " 

1 : : c mm; HC33 U 55 95 
2 000 MH; MC33 U SS 95 
2 010 MH, HC3i-U T I S I 

S J 9 5 
a 95 

95 
54 95 
54 95 
SJ 95 
5J95 

iOOOMH, 
5 000 MB; 

10 000 MM; 
14 31B18 MM; 
18 000 MM; 
20 000 MM; 
32 000 MM; 

HC18U 
MC18 U 
MC18U 
HCieu 
MC18 U 
H c i e u 
HC18 U 

CONNECTORS 
PRINTED CIRCUIT EDGE-CARD 

156 Spacing-Tin-Double Read-Out 
Bifurcated Contacts — Fits 054 to 070 P C Cards 

1 5 / 3 0 PINS (Solder Eyelet) S I . 9 5 
18 3 6 PINS (Solder Eyelet ! S 2 . 4 9 
2 2 4 4 , PINS (Solder Eyelet ! S 2 . 9 5 
5 0 / 1 0 0 A (100 Sraonoi PINS (Wi re W r a o l S 6 . 9 5 

25 PIN-D SUBMINATURE (RS232) 
D B 2 5 P P L U G S 3 . 2 5 

0 B 2 5 S S O C K E T S 4 . 9 5 

D B 5 1 2 2 6 - 1 COVER FOR 25S. '25P S I . 7 5 

Irs? L O T S OF POTS £ 
Untes ted H " square Spec t r o l TrimpotslcW 

Srno le - turn Pr in ted D r c u i t Po ten t i omete rs ' 

GB134 „, 24PC S2.95 
GB135 3« 01 52.95 
G B 1 3 B nl 100K.200K.250I<.500K , , ^ « Q ' i 
U D I J O 3 u ol ,Meo-2Me, 2 5Heg SMes " 
(Va l ues sub i e c t to sub s t i t u t i on w i t h i n e a c h g r oup . ) 

EXTRA SAVINGS'b., .ii a (Mm. 135 • im! to. o.i« S7.49 
v.- mourning holes SWITCHES 1-9 to« 

V" 

ml 
TOGGLE 
isuO-rwuturei 

JMTI21 
JMT123 
JMT??1 
JMT?23 

SPOT 
SPOT 
DPOT 
DPOT 

00-01-on 
on-ryyw-on 
onot-on 
on-nonc-on 

SI 95 
1 65 
2 55 
2 15 

SI 43 
1 21 
1 87 
1 50 

^ 
MPC121 

TOGGLE MPC123 
(Prnted Crcwti MPC221 

MPC2?3 

SPOT 
SPOT 
OPOT 
DPOT 

oo-ott-on 
on-ryyie-oo 
on-oft-00 
on-none-on 

$2 05 
1 75 
2 65 
2 25 

$1 53 
1 31 
1 97 
t 68 

m 

i 
PUSHBUTTON pei23 

pei26 
SPOT 
SPOT momenUfy 

195 
1 95 

1 47 
1 47 

• I 

I I 
PuSHBunoti 
Mnature 

MS10? 
MS103 

DPST 
SPST 

rtx>menUry open 35 
momertjry doted 35 

30 
X 

1 DIPS WITCH 
SPSl 

206-4 
206 7 
206-8 

Bp«i 0« 4sw«fi 
14pmd<> 7sw«cti 
16 pKi dip B swtcTi 

1 75 
1 95 
2 25 

1 65 
1 65 
2 IS 

1/16 VECTOR BOARD 
v.'.'. 0 1 Hole S»ac>*« P Pattern Price 

' Part Mo L w 1-9 10 up 
PMttOLiC 64P44 062KXXP 450 650 1 72 1 54 

169P44 062XIXP 450 17 00 369 332 
EPOXY MP44 062m 450 650 2 07 t B6 
GLASS S4P44 062W( 450 B50 256 2 31 

169P44 06?Wf 450 1700 504 453 
t69PB4 062WE B50 1700 9 23 826 

EPOIY CLASS 169P44 06?W(Ct 450 1700 680 6 12 

INSTRUMENT/ 
CLOCK CASE 
Iniection moUed unit 
Complete with red l>erei 
,4V«4'i1-9/ir 

$3.49 

MICROPROCESSOR COMPONENTS 
8212 
8214 
8216 
8224 8228 

8 Bit Input Output 
Pnonty interrupt Control 
Bi-Oirectional Bos Driver 
Clock Generator-Dnver 
System Controller Bus Driver 

CPUS 

S10 95 
4 95 
7 95 
4 95 
5 95 
5 95 

Z90 
CDP1802 
Mceaoo 

CPU 
CPU 
SBilMPU 

MC6810AP1 128 < 8 StJtlc RAM 
MC6820 
MC6830LB 

MO* SoOf MXM St0 95 
?6sa BM MPU 26 50 
PSOtS CPU 29 95 

MS 
?504 1024 Oyrtarr«c S 395 
2518 Hf 32 Bit 495 
2519 M«40Bir 400 
252? Dual 132 B« SSA 295 
2S24 512[>yn»T«e 99 
2525 tCCaOynanw: 295 
2527 Dual 25« BIT 295 
2528 Dual 250 Sd State 400 
2529 Ou« 512 BIT 400 
2532 OuauSOBiT 295 
2533 1024 Sutic 295 
3341 fno 695 
?41S6™ 16.4 Reg 1 95 

UAflTS 
a*-5-i0i3 XKBaud S 595 

HONS 
2513(21401 Cnar Gen upper case S 995 
2513(3021) Ctiar Gen M>cf case 995 
2516 cnar Gen 10 95 
MM52X 20UBiri5t2<4an25«iei 1 95 

2K • 1 Dynarrac RAM 3lor l 0(4 

Periph interface Adapter 
1024 > S Bil ROM 

AAHS 

S24 95 
19 95 
1995 
595 
795 

14 95 

1101 256 • ' Statx $ 1 49 
2101 256 I 4 Stake 595 
2102 1024 . • 1 Stabc 1 75 
2107 5280 40961 ' 1 Dynamic 495 
2111 256 t4 StatK 695 
IMS4044 45HL StaiH: 14 95 
7489 16 • 4 Stat< 1 75 
8101 256 t 4 Stm i 95 
8nt 256 1 4 SiaM 695 
8599 16 >4 Stake 3 49 
21L02 9IL02 1024 1 1 1 StatK 1 95 
74200 256 i 1 StatK 695 
93471 256 • t Static 295 
MK41t6(UPD4l6l 41 Oynarr* 16 Pm 595 
MK4027|UPO414| IM Dynarw 16 Pn 29 95 

1WA 2048 Fimot S 595 
5203 2041 famos 14 95 
B2S23 3216 Oper̂ C 500 
82St?3 32 • 8 Trrsta* 500 
74S287 1024 StatK : 95 
360t 256 t 4 Fati 395 

12708 »( Epro-. 10 951 
2716 T 1 tpro^ 29 95 
2716 Mel 16K Eprom 59 95 
6301 1 1024 Tfi-Sta» Bootar 3 49 
6330 1 256 Open CoMor B«ot» 295 

SPECIAL REQUESTED ITEMS 
fCM38t7 S5 00 I1C90 1995 7205 19 95 9368 395 
AY-3-e50C-1 750 4N33 395 K:M7045 24 95 LOIIO'111 25 00 set 
AY-5-9100 1495 8T20 750 ICM7207 750 95H90 11 95 
AY-5-9200 14 95 BT97 1 50 ICM7208 19 95 MC3061P 350 
AY-5-9500 495 H0016S 795 ICM7209 750 MC4016174416) 7 50 
AY •5-2376 14 95 MCM6S7I 1350 MK50240 1750 MCI40BL7 495 
9374 t 50 MCM6574 13 50 0S0026CH 3 75 MC1408L6 5 75 
62SI15 1995 MCM6575 13 50 TIL30e 10 50 74C922 00^ 50 THJOa 10 50 74C 

rnmrnr 

CLOCK CMPS 
MMM09 S9 9S 
MM&311 4 95 
MM5312 4 95 
MMS3t4 4 95 
MM53t6 6 95 
UM5318 9 9S 
MMS369 2 95 
MM564 I 9 95 
f l l i ' i i ] i t i 

Featured on February's Front Cover of Popular Electronics 

L o g i c A n a l y z e r Kit h«>.iiooa iim.mi) 
Model 100A 

$229.00/kit 
• Analyzes any type ol digital system 
• Checks data fates m excess of 8 

million words per second 
• Trouble Stioot TTL CMOS, DTL. RTL, 

Schottky and MOS families 
• Displays 16 logic states up to 8 digits wide 
• See ones and zefos displayed on your 

CRT. octal or hexadecimal format 
• Tests circuits under actual operating conditions 
• Easy to assemble — comes with step-by-step construction 

manual wtict i mdudes 80 pages on l ^ i c anah^ r operatcn. " 
(Model 100A Manual • S4.95) 

^ p r < B r 

Some applications are 
Troubleshooting microprocessor 
address, instruction, and data flow 
Examine contents of ROMS 
Tracing operation of control logic 
Checking counter and shift 
register operation 
Monitoring I 0 sequences 
Verifying proper system operations 
during testing 

PARATRONICS TRIGGER EXPANDER • Model 10 
Adds 16 additiorul bits Provides dtgrtal delay and quaMicaton of nput 
and 24-M tnggcf word —Connects dirgctto >ylodeMOQAIof mteoraied 

'fUPDtCISION 3V^-Diglt Portable OMM 

• OvertoM ProtKM 
. 3- t.gn L£D Di«Mv 
• Banety o< AC operalan 
• Auto 
• - • . 1V4 0 I onm rtsoMon 
• 0»ft«T9* 'eiflinc 
• lO meg nput iTiptoagftCt 
« DC Accuracy 1' . ' r t«ai 
RangM: OC Vougt • 0 tOOOV 
AC Von»ge 0 tOOOV 
freq Utifxmt 50-400 H2 
OC AC Cuwt 0-100mA 
'^evsiioce 0-10 meg oftni 

64 i 4 4 . ? 

Accessories: 
S9.00 

20.00 

Model 10 Kit - S229.00 
Mw»l<tt - $• K 

uort) Model 10 >«»-»t-S4.»5 

100 MHzS-Digit Counter 
. ?0 Hi-100 mh; Range . p o . „ touctt. > t 
. rLIODnptty tunews. 110 Of ?20V .nn 
• CnfJW-cofltfOlea t»nedase cnjrgir 12V with auto 
, Fu«y A««mahc t ^ ^ i f f t f and entmM 
. PofttWe - compleWy 7 2-10V w w f Hspty 

5 63-

AC Adapter BC-28 
Rectiargeable 

Batt«ri«s BP-26 
Carrying Caie LC-28 7.50 

CONTINENTAL SPECIALTIES 
P R O T O B O A R D 6 Oilier CS Proto Boards 

PB100 - 4 5 x 6 S 19 95 
PB101 • 5 8 « 4 5 29 95 
PB102 • 7 > 4 5 39 95 
PB103 - 9 » 6 • 59 95 
PB104 - 9 5 x 8 79 95 
PB203 - 9 75 x 6 ' j x 2 » . 80.00 
P B 2 0 3 A - 9 75 i 6 ' ; x 2 i . 129,95 
iiodmMscow. suwiyi 

ACCESSORIES FOR MAX 100: 
MoUla Cliariar Ellnilnilot 
uH POMT from Mf bjntiv Hotel IDO - OA M U 
C U i g H i a n l n l K 
UM 110 VAC MoOtllH - DU S1.H 

S15.95 
(6 long X 4 wide) 

LOGIC MONITOR 
lor D T L . H T L . H L or C M O S Devices $74.95 

PBOTO CLIPS 

14 PIN 
16 PIN 
24 PIN 
40 PIN 

$4 50 
4 75 
8 SO 

13.75 

DESIGN MATES 

DM1 - Circuit Designer 

S69 95 
DM2 - Function Generator 

S74.95 
DM3 • RC Bridge 

i l i iS 
QT PROTO S T R I P S 

•ati Wi l l i i w 

, QT 59S 
S S E * 0T -18S 

or 598 

OMTS 

OT-478 

0T-35S 
* 5 * QT-TS 

QT 3S6 

<5.00 Malnaii i i Onin - U.S. FuMt Onl) 
Callloniii R n l t t M i - A « t % Sal t i T i i 

Ul type • Mies pnee 
0T-59S 590 12 50 
QT 596 Pus strip 250 
QT 47S 470 10 00 
QT-47B Pus strip 225 
OT 35S 350 850 
01 356 M s^« 200 
0TI8S tBO 475 
OT 12S 120 3 75 
OT-BS 80 325 
0T-7S 70 300 

E*pefim«titof 300 S 995 
Expetimenlor 600 $10 95 

Sptc SlwMl . - Sind 3S< SUmp tot 1971 ClUlog 
DMiar Intormatloa AnIlaMa 

ELECTRONrCS 

1978A 
CATALOG 

NOW 
AVAILABLE 

1021-A HOWARD AVE , SAN CARLOS, CA. 94070 
PHONE ORDERS WELCOME — |415) 592-8097 

Advertised Prices Good Thru May J1 

The Incredible 

•Pennywhistle 103' 

$ 1 2 9 . 9 5 Kit Only 
Tfce PeMfirtmie i n n caoaM o» •eco'8«o j j u (o and tfOTi aud« bm " ^ J t 
crtKai soced reQureTwnn tor me aco'ttf and ( s atXc to cemnunicaii »r«c?ir 

a w * ' -noOem and terr^nal fi.' Wefliww ftaivnmj vx! co-n-iu^xlMm 
toimcoea' madOtiwi itnlrteo'cntcaladtu«-'ientsr>disOu««ntnion-pw»«n 
rtadey oam 
Data Trinsmmlofl MatDod . .frecJency•S^rn Key«»fl tmi-dutUei inafl-fluB*" 

se«eraMI 
Matimen Data Rale 300 Bud 
Data Fermal . . .Aspr^Tinous Se'ial iretun to-nart lc*«l r tovM 

t)et».eo eairft ciaractefj 
.20?S m »0f space. ???S M; tor T4ni 
.Sirtci leiectaW Low i-wmall 1070 spare 
1?70 -nam Migfi 025 space. 272i ' ^ f * 

46 SSI) acco><sKa<iy coupled 
. 15 flin no-^al AdiuitaWe 6 OS"" 
» 2 0 « t i 
.Frequc-cv reference automaKaitr tdiusts to 
ano« My operatsn oetweê  >100 lU and 2400 hi 
.fiA «S-?32C Of 20 rriA currrrt «oc ifecerver >s 
o d o ^ M and non-Dota» 
.120 VAC Single yiase. 10 WaRs 
.All co'̂ ponents -nount on a singte 5' Oy 9" 
pnmed circud Hoard AJi coTiponents ncHdad 

VOM Audc Osalaiof f-?:.-;-:* Cotrter and or Osa«o»coe« to *9n 

Recetfe CkaniMl fre«ieiK>es 
Transmit CkinMl Frefeencics 

fWteire ffe»ie<ieT TetefMce 

Oi|tUl Dau tnleflate 

Pewef RevtiremeMs 
Pbrvcai . . 

the Hand 
$9.95 each 

'Leaves two hands free for 
wcrt<tf>g 

* Clamps on edge of ber>ch. table 
or work bench 

* Position board on ar>gle or flat 
position for soldenng or dipping 

* Sturdy, aluminum construction 
for hobbyist, manufacturer or 
school rooms 

DIGITAL STOPWATCH 
• BriQM 6 D>9rt LED Display 
• T»nes to 59 tTWMes 59 59 seconOs 
• Crystal Cowoiee T.rne Base 
• Tr>fee Stopwatches n One 

Times Stf)gie C»enl - Spi.t i ray«n 
.S.?e4 5 12 15 • 90 c4':our>«4i 
• Uses 3 Peowe Ce*s 

Kit - $39.95 
Assembled- S49.95 
Heavy Duty Carry CaseS5.9S 

stop Watctl Chip Only (72051 S19.95 

31/2DIGIT DPM KIT 

91 
New Bipolar Unit • Auto Polarity 

• Auto Zeroing • Low Power 
. .5" LED . Single IC Unit 

Model KB500 DPM Kit S49.00 
Model KB503 5V Power Kit $17.50 

JE700 CLOCK 
Jf :Wisaioi.co$t3iQOirt«rt Out 

« a r f»Ng- t m f , t Tr» uo* v j 
tures i ml-^J CJW w " d> 
" V ^ t w c ' f t ' iiLWi.*esa 

ariflr-
MM-.l 

KIT ONLY $ 1 6 . 9 5 
HEXADECIMAL 

ENCODER 19-KEY PAD 
. • 0 
. ABCOEF 
• Shitt Key 
• 2 Optional Keys 

$10.95 each 

New 63 KEY KEYBOARD $29.95 

Erccjer C?^ (esco4« 18 Hfft) 
iKOOtt Okp leocodei St Kevsl 

IN STOCK 
Thn Mvward leatures u 
coded S'>ST trys L,«*a«?«ed io 
»r»y OIPC 9 
rroioed PKOC t ) > 4 
suits most aooMMAS 

m r 
t t 4 .M M. 

JE803 PROBE 
Tf* L09< Prooe -S a iin.| w^ci -s ^r f ^ -"csi part 
•nOesoeoMM 1 t'OuOW SAOOIWNQ «<>c lamMes 
n i DU nr i cmo<; 5t-v« powt- • 
r*«« to cpe'atf u-ectN o" o" c t u " * ) * -
tesi d-aw "g a sc»* '0 "A - j a n .sa i v iS} 
readout to ino-utF 0' r^* 'c'>ow-»fl sta f̂̂  ̂ > 
fVs»sy''>oo's .M' ' i iOW' icPuiSEi P TV 
P-ooe can aetect ••eoue^v pu»ses to 45 Mh/ 
R can I o« used it MOS o« da-̂ ac* 
w « res,* 

, ' - —' 

S9.95 Per Kit 
o r i n t c t J c i r c u i t b o a r d 

P L 5V 1A Supply 
Ttws IS a Stat^'c H i powe- succf us»>g •»: txwn 
L M3D9« re^uUtc' K to orifUSt a s<M < AMP ot cu'rem at 5 
rots Wf !•> to r'lings easy tor yOu t>y pro f̂l-ng 
f»e'Vtt!K»grt»i'*fdinonepicu9e mcioaif̂ g tt»« Ka^a-e 

JEZ25 S 9 . 9 5 P e r K i t > 



OYENAIRE ULTRA PRECISION CRYSTAL OSCILLATOR 
Y o u r c o m p u t e r is o n l y as good as its c lock . W e have been f o r t u n a t e in 
acqu i r ing a lo t o f O V E N A I R E precis ion crysta l osci l lators. M o d e l O S C 
6 7 - 1 1 - A - 3 . T h e o u t p u t f r e q u e n c y of these osci l lators Is 3 . 8 4 0 M h z . 
T h i s f r e q u e n c y read i ly d iv ides i n t o m a n y useable f requenc ies w i t h 
t h e use o f s tandard S N 7 4 0 0 series ICs. A m o n g t h e m a n y f requenc ies 

are 6 4 0 K h z , 6 0 K h z , 3 2 K h z , 2 0 K h z , 1 0 K h z , 6 K h z , 1 K h z , 6 0 0 H z , 1 0 0 H z , 6 0 H z , 5 0 H z . and m a n y 
more . W e prov ide da ta showing t h e ICs needed t o get these f requencies . T h e osci l la tor is precise t o 2 parts 
per m i l l i o n , a n d is adjustable t o even greater precis ion. Idea l f o r c o m p u t e r s , f r e q u e n c y standars, c locks etc . 
Th is osci l lator is a cur rent p r o d u c t i o n i t e m , and t h e one piece pr ice at t h e f a c t o r y is $ 1 3 4 . 5 0 . I n lots o f 
1 0 0 t h e price is $ 4 9 . 8 0 , so o u r price of $ 1 4 . 9 5 each is a f an tas t i c bargain. 1 5 / 8 " x 2 " x 5 / 8 " . P C m o u n t . 
Vo l tages requi red are 5 V D C and 1 2 V D C . O u t p u t is T T L c o m p a t i b l e 5 V D C . S k e t c h a t l e f t shows the 
comple te un i t , and an inside v iew. 

S T O C K N 0 . 5 5 9 2 K Ovena i re Precision Crysta l Osc i l l a tor $ 1 4 . 9 5 ea. 2 / 2 8 . 0 0 

NEW POWER TRANSFORMERS 
T a p p e d 1 1 5 V p r i m a r y . S e c o n d a r y e i ther 1 2 . 5 or 14vo l ts @ 2 A . 3 1 / 8 " x 3 " x 2 y 2 " 

S T O C K N 0 . 9 0 3 1 K $ 3 . 9 5 ea. 2 / 6 . 0 0 
3 lbs. 

P r i m a r y 1 1 5 V . Sec .1 . 1 6 . 5 V @ 1 . 5 A . Sec .2 1 6 V @ 3 . 5 A . S e c . 3 9 . 5 V @ 3 . 5 A . S e c . 4 , 1 3 0 V @ 2 A . l O L b s 
S T O C K N 0 . 6 6 7 7 K $ 1 0 . 9 5 ea. 2 / 2 0 . 0 0 

SOUIRREL CAGE BLOWERS 
K e e p y o u r valuable e q u i p m e n t f r o m overheat ing . We have squirrel cage b lowers , 
m a d e b y R E D M O N D , 1 1 5 V , 6 0 H z . . 7 8 A . 3 0 0 0 R P M . R e m o v e d f r o m e q u i p m e n t . 
S T O C K N 0 . 9 3 2 5 K 4 $ 9 . 9 5 ea. 2 / 1 8 . 0 0 

W I R E W R A P B O A R D S L O A D E D W I T H 7 4 0 0 S E R I E S I C s 
Since last summer, we have been selling 2 wire wrap boards, 
Our Stock No. 6 5 5 8 K with approximately 100 sockets, and 
our Stock No. 6 5 5 9 K with approximately 45 sockets. 
These have been successful, based on your orders and 
reorders. We now have the same boards, but with the 
sockets still containing the original S N 7 4 0 0 series ICs that 
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 o l l o w s : 7 4 H 8 7 , 7486, 74107 , 7451, 7400 , 7 4 0 4 , 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 T T L , 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 4 5 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. 

S T O C K N 0 . 6 5 5 8 K 75 to 1 0 0 socket board $ 1 8 . 7 5 ea. 2 / 3 5 . 0 0 
S T O C K N 0 . 6 5 5 9 K 4 5 to 5 0 socket board $ 1 1 , 7 5 2 / 2 2 . 0 0 
S T O C K N 0 . 6 7 4 9 K 7 5 t o 1 0 0 socket w i re w r a p board w i t h ICs and edge connectors $ 2 8 . 7 5 ea. 
S T O C K N 0 . 6 7 5 0 K 4 5 t o 5 0 socket w i re w r a p board w i t h ICs and edge c o n n e c t o r $ 1 6 . 7 5 ea. 
S T O C K N 0 . 6 6 0 3 K Edge c o n n e c t o r f o r e i ther board $ 2 . 0 0 ea 

2 / 5 5 . 0 0 
2 / 3 2 . 0 0 
3 / 5 . 0 0 

VIDEOCUBE THE C O M P U T E R / T V INTERFACE 
V I D E O C U B E is a self conta ined osci l lator 
and m o d u l a t o r , w h i c h a l lows easy in ter face 

w i t h any device having a v ideo o u t p u t , and a standard T V set. W h e n p roper ly used, t h e o u t p u t of y o u r v ideo camera , 
video game or v ideo o u t p u t of y o u r c o m p u t e r is d isplayed on channe l 3 . Easy swi tch ing f r o m T V to m o n i t o r . T h e 
V I D E O C U B E was c o m p l e t e l y described in August issue of R A D I O - E L E C T R O N I C S . We supply a repr in t o f this 
article. Has F C C approval f o r rad ia t ion . 

S T O C K N O . 5 5 0 0 K C o m p l e t e k i t o f parts w i t h da ta . $ 1 3 . 9 5 2 / 2 6 . 0 0 
' M A I L O R D E R 

DELTA ELECTRONICS 
P . O . BOX 1, 7 O a k l a n d St. 
Amesbury , Mass. 01913 

Over the counter salesrooms 
ATLANTA GA 

DELTA ELECTRONIC HOBBIES 
5151 Buford Hwy. 
Doraville, Atlanta, Ga. 

BOSTON MASS. 
DELTA ELECTRONICS 
WAREHOUSE OUTLET 
590 Commonwealth Ave. 
Boston, Mass. i 



Compiart 
Conn* c tort NYLON CONNECTORS 

P.r Pts. l y p . No . C lou Daicription Eo. Htg 
5 1625-IPRr Min .( ,062') t Circuit SI.75 
3 l625-2Plir - 2 Circuit 1.90 
3 l625-3(1i l - 3 Circuit 2.10 
2 l625-4P1ir 4 Circuit 2.10 
2 l625-5l>lil • 5 Circuit 2.20 
2 1625-6 PRT - 6 Circuit 2.35 
1 1649-81111 - B Circuit 1.55 
1 1625-9 PUT - 9 Circuit 1.75 
1 I«25-I2P«T - 12 Circuit 1.90 
1 l625-l5P(it 15 Circuit 2.30 
1 l625-24PRr - 24 Circuit 3.25 
1 I772-36PRT • 36 Circuit 4.55 

5 l6l9P1tT SrdJ.093-) 1 Circuit 1.75 
3 t545WT 2 Circuit 1.90 
3 1396 PRT - 3 Circuit 2.10 
2 l490Fm 4 Circuit 2.10 
2 l6S3PfiT 5 Circuit 2.20 
2 1261 PUT 6 Circuit 2.35 
1 1292m 9 Circuit 1.90 

1 I360P«I 12 Circuit 1.90 
1 I375PIII 15 Circuit 2.45 

ProlMffM luna (ooli ccmO KJW 10. p'orM.p, 1* 

MI 2038 fw 093 i>n tf-nflj'i 
HI IOIO?fl2 lo. Hi 203fi 
MI (Of »>tr»c)<ig 062 l>n IW 
MI 1672 1 l« to MI 22f» 

I N T E G R A T E D C I R C U I T S 

.49 
3 7 

7 .45 
1.19 

9 9 
1.50 
1.50 

. ^ 1 . 7 : 

555 T ime r 8 p in m i n i - D I P 
741 Compensa led O P - A m p 8 p in D I P 
L M 1889N RF V i d e o M o d u l a l o r 
C A 3 1 3 0 B i p o l a r / M o s - F E T 0 p A m p 
C A 3 1 4 0 M O S - F E T Op A m p , B i -po la i o u t 
L M 3 9 0 9 L o Vo l tage Led Pulser 
L M 3 9 1 1 T e m p C o n t r o l CHIP 
S i g n e t i c s 2 5 0 4 T A 1024 b i t S . R . m e m o r y ( I 4 0 4 A ) . . 7 5 
M C M 6 5 7 1 P Character Genera tor 
M C U 6 5 7 1 A P Character Generator 
L M 3 9 9 H T e m p Stab i l i zed Zener 
A F I O O - I C J A c t i v e F i l t e r , State Var iab le 
L M 2 9 0 7 N T a c h o m e t e r F / V Conver ter 
L M 1 8 1 2 N Ul t ra -son ic Transceiver 
L M 1 8 1 5 A d a p t i v e Sense A m p f o r Tachomete r 

S2518B H e x 3 2 b i t S h i f t Reg i s te r $ 2 . 9 5 

rL170 T O - 9 ' H o l l e f f e c t s w i t c h v ^ / j p e c sheets 1 . 2 5 
M C 1 4 4 0 9 P Te lephone R o t a r y Pulser 
M C 1 4 4 1 9 P T o u c h Pad Conver te r f o r 14409 
M C 1 4 4 1 I P Baud Rate Genera to r 
M C 1 4 4 1 2 V P C M O S M o d e m Ch ip 
M M 5 7 1 0 9 N N u m b e r Cruncher M i c r o 
7 4 C 9 1 5 7 Segment t o B C D Conver te r 
7 4 C 9 2 2 16 Key K e y b o a r d Encoder 
74C923 2 0 key Keyboa rd Encoder 
74C925 4 Decade Coun te r v^/ latches 
74C926 4 Decade Coun te r w / c a r r y 
74C935-1 314 D ig i t D V M C M O S Ch ip 

9601 R e t r i g g e r o b l e O n e shot 
M C 4 0 I 5 P H i Speed q u o d " D " l o w p o w e r TTL . . . . . 5 1 . 0 0 
D A T A A O U I S I T I O N S S U B S Y S T E M 
A D C 0 8 1 7 is o 4 0 p i n C M O S I . C . w i t h on 8 - b i t o n a l o g -

o - d i g i t o l c o n v e r t e r , o 16 c h a n n e l m u l t i p l e x e r o n d m i c r q 
f>rocessor c o m p a t i b l e c o n t r o l l o g i c . C o n v e r t e r f e o t u r e s 
h i g h i m p e d o n c e c h o p p e r s t a b i l i z e d c o m p a r a t o r , v o l t a g e 
d i v i d e r w i t h a n a l o g s w i t c h t r e e a n d a sucess ive a p p r o x -
i m a t i o n r e g i s t e r . L a t c h e d T r i - S t a t e o u t p u t s fo r easy 
u - p r o c e s s o r i n t e r f a c e . R e q u i r e o n l y 15 m W o f p o w e r 
f r o m s i n g l e 5 V s u p p l y . Fas t , lOOuS c o n v e r s i o n t i m e . 

A D C 0 8 1 7 ( 4 0 p i n D IP ) $ 2 9 . 8 8 
Spec sheets 

5.95 
7 .50 
2 .65 
9 .15 
5.73 

1 0 9 8 
4 .25 

11 9 8 
16.95 
18.95 

2 .99 
6 .35 
6 .45 

12.00 
12.00 
16.98 

. . 5 0 

HEAT SINKS 

irr! 6 0 4 5 B 

y 

n .n 
6 0 1 3 8 , . ... . 

r [ p r 6 I 07PB 

' • i H -

h 

O , 3 

T O - 2 2 0 M o u n t i n g K i t 

6 I06PB 

m 
H I I 6 0 5 2 B 6 0 2 4 U 

E c o n o m i c a l 1 p i e c e h e a t s inks for p l a s t i c powe r par ts i n T O - 2 2 0 
a n d M o t o r o l a coses 7 7 , 9 0 , 199, a n d T O - 1 2 6 . A l l o r e b l a c k 
o n o d i z e d a l u m i n u m . " B " ser ies is o n o d i z e d a f t e r f o o n i n g . "PB" 
ser ies is o n o d i z e d p r i o r t o f o r m i n g . 

T H M 6030PB V e r t i c a l 
T H M 6 0 4 5 B S l i p O v e r 
T H M 6 0 7 0 B 

T H M 6071B 
T H M 6 I06PB 
T H M 6 I07PB 
T H M 6 0 I 3 B 

Ex t ra D i s i p o t i o n Hor i 
Top H a t fo r 6 0 7 0 
F l a t W i t h F ingers 
Sma l l e r S i ze F la t 
T O - 3 D i a m o n d 

T H M 6 0 2 4 - U U n f i n i s h e d T O - 9 2 
T H M - 6 0 5 2 B T O - 3 Square 

T O - 2 2 0 6 P i e c e M o u n t i n g K i t 

2 5 c , 5 / S 1 . 0 0 , 
30( ; , 4 / 5 1 . 0 0 , 

i z . 3 5 ( ; , 3 / $ 1 . 0 0 , 
3 5 ? , 3 / J l . 0 0 , 
30<;, 4 / $ 1 . 0 0 , 
2 5 ? , 5 / $ l . 0 0 , 
6 9 c , 4 / 5 2 . 5 0 , 

1 0 / 5 1 . 0 0 , 
6 0 c , 5 / 5 2 . 5 0 , 

- H o n d y P a c k a g e . 

1 0 / 5 1 . 9 0 
1 0 / 5 2 . 0 0 
1 0 / 5 3 . 0 0 
1 0 / 5 3 . 0 0 
1 0 / 5 2 . 0 0 
1 0 / 5 1 . 9 0 
1 0 / 5 5 . 0 0 

1 0 0 / 5 5 . 0 0 
1 0 / 5 4 . 2 5 
. . 2 5 c 

P . C . B O A R D T E R M I N A L STRIP 
M o l d e d b o d y enc loses p o s t i v e sc rew a c t i v o t e d c l o m p 
w h i c h w i l l o c c o m o d o t e w i r e s izes 14 -30 A W G . C o n t a c t s 
a n d p ins o re so lde r p l a t e d c o p p e r . Pins o r e on . 2 0 0 
i n < i i ( 5 . 0 8 m M ) f o r s t anda rd P . C . m o u n t i n g . l O A m p 
r a t i n g . C o m p a r e our p r i c e s b e f o r e y o u b u y . 

4 p o l e T S - 2 5 0 4 
8 p o l e T S - 2 5 0 8 
12 p o l e T S - 2 5 1 2 

S- lOO B U S C O N N E a O R S ( I M S A I TYPE) 

G o l d , So lder t o i l fo r M o t h e r boards 5 4 . 5 0 , 4 / 5 1 7 . 0 0 

T i n - N i c k e l , (NASGLO) So lder t o i l 5 3 . 7 5 , 4 / 5 1 4 . 0 0 

G o l d , w i r e - w r o p 5 4 . 5 0 , 4 / 5 1 7 . 0 0 
T i n - N i c k e l , ( N A S G L O ) w i r e - w r o p 5 3 . 7 5 , 4 / 5 1 4 . 0 0 
HEX D A R L I N G T O N A R R A Y 

M C I 4 I 3 P is o 16 p i n D I P p a c k a g e w i t h (6 ) 5 0 V 500mA 
D a r l i n g t o n p o i r s . 
M C I 4 I 3 P 5 1 . 5 9 
S p e c s / A p p s 3 0 c 

I.C. S O C K E T S 
L o Prof i le T i n Solder Ta i l D i p Sockets 

8 p in 10 /S1.50 100/S14.00 1000 /5120 .00 
14 p in 10 /S1.70 100/S16.00 1000 /$140 .00 
16 p in t 0 / S 1 . 9 0 100/S18.00 1000 /S160 .00 

V O L T A G E R E G U L A T O R S 

7 8 0 5 0 6 0 8 12 15 24 T 0 2 2 0 
7 9 0 5 0 6 0 8 12 15-24 T O 2 2 0 
7 8 L 0 5 A - 1 2 15 4% 1 0 0 m A T O - 9 2 P las t i c 
7 8 H 0 5 K C 5V 5 A TO-3 
7 8 H 1 2 K C 12V 5 A T O - 3 
7 8 H 1 6 K C 15V 6 A T O - 3 
L m 3 1 7 K 1 .5A/« r f ; i / s fa / ) /eTO-3 
L m 3 1 7 T ^ 5A Adjustable JO-220 
L m 3 1 7 M P . b ) ^ A d i u a a b l e ^ O - 2 0 2 
T L 4 3 0 C Ad jus tab le Ztner-Think About It 
T L 4 9 7 C Sw i t ch ing Reg. Sf Induc to r 
RCA CA 3 0 8 5 l O O m A / l r f / u s t a W e 
A D J U S T A B L E N E G A T I V E R E G U L A T O R 
L M 3 3 7 is t h e c o m p l i m e n t l o t h e p o p u l a r L M 3 I 7 
a d j u s t a b l e r e g u l a t o r . C o p d b l e o f 1 . 5 A m p f rom 
t o - 3 7 V . 

L M 3 3 7 K ( T O - 3 M e t a l ) $ 5 . 9 9 
L M 3 3 7 T ( T O - 2 2 0 P las t i c ) 5 4 . 6 5 
Specs a n d a p p l i c a t i o n s 6 0 c 

D I O D E S A N D B R I D G E S 
I N 4 0 0 3 2 0 0 V 1 amp 12/Sl .OO 
I N 4 0 0 4 4 0 0 V 1 amp lO/Sl .OO 
I N 4 1 4 8 Hi Speed Signal 15 /S1.00 100/S5.00 
D - 6 0 0 115 V . 100 m A Hi Speed Signal 20 /S1 .00 
0 2 1 3 1 2 0 0 V . 2 5 A S tud 85< 
D 2 1 3 6 4 0 0 V , 2 5 A S tud 1.00 
D 2 1 3 8 6 0 0 V , 2 5 A S tud 1.56 
0 3 2 8 9 R 2 0 0 V . 160A Stud Anode 5.85 
D 3 9 0 9 4 50 V. 4 5 A Fast Recovery 2 .00 
1N4732A .47A I W 5% Zeners 4 /S l .OO 
13 Assor ted Brand Nen Zener Diodes 1.00 
5 0 V 3 amp E p o x y Bridge 79< 
2 0 0 V 3 0 amp Bridge 2.00 
6 0 0 V 4 amp E p o x y Bridge 1.49 
6 0 0 V 3 amo S tud Bridoe .89 
S I - 2 2 0 0 V , 1 . 5 A G o l d Leads 1 5 / 5 1 . 0 0 
D 1 A . 0 0 3 0 3 0 V D I A C 10/S1.00 
lOOV 2 . 5 W A T T ZENER 

I N 5 0 5 I A Epoxy Z e n e r w i t h h e a v y s i l v e r leads 25C 
M I S C E L L A N E O U S 

RG-174 M in ia tu re 5012 coax 5 0 7 4 . 2 5 
WSU-30 Wire Wrap /unwrap too l 5 .95 
WSU-30M Mod i f i ed Wrap /unwrap too l 6 . 95 
BW 6 3 0 Bat te ry Operated Wrap T o o l 34 .95 

- F r e e Wire w i t h any Wrap T o o l -
M in ia tu re Square . 0 5 / 1 0 0 V M o n o l i t h i c Cap 10 /2 .00 

F N D 5 0 0 2 . 1 2 5 " C . C . 7 Seg . R e a d - o u t . . 4 9 c , 1 0 / 5 3 . 9 5 
2 N 4 0 3 6 9 0 V , l A P N P S i l i c o n T O - 5 . 5 0 

2 N 6 I 0 I 8 0 V , lOA N O N H I G A I N T O - 2 2 0 . 5 0 
6.3 V C T . 1 .2A Transformer F 4 1 X 2 .49 
12V. l A Transformer w i t h 6 ' Power Co rd 2 .88 

95< 5 / $ 4 . 6 0 
95< 6 /S4.50 

50< 
9 .15 
9 .15 
9.1S 
4 .99 
3 .99 

13.95 
1.50 
9 .50 

6 0 

' p o s i t i v e 
1 - 1 . 2 V 

F o i r c h i l d L i nea r D a t a B o o k . H u g e v o l u m e has 17 c h a p -
ters o f d a f o , o p p l i c o t i o n s and d e f i n i t i o n s . P robob l y 
t h e b i g g e s t v o l u m e o f i t s t y p e t o d a y S 4 . 5 0 p p d 

F o i r c h i l d B i p o l a r M e m o r y D a t a B o o k . R O M S , P R O M S 
a n d R A M S o r e c o v e r e d i n t h i s w o r k w i t h f u l l e n g i n e e r -
i n g d o t o . Pr i ce i n c l u d e s s h i p p i n g 1 5 3 . 7 5 

N E W N A T I O N A L D A T A B O O K 
1978 E d i t i o n o f N o t i o n o l s d i s c r e t e d e v i c e s da ta b o o k . 
9 b i g s e c t i o n s o f d a t a p lus e x t e n s i v e g lossary of terms 
o n d tes t d i a g r a m s . C o v e r s b i - p o l o r smal l s igna l and 

p o w e r d e v i c e s as w e l l as F . E . T . s $ 3 . 9 5 

R a y t h e o n M i c r o C o m p u t e r C o m p o n e n t s B o o k . Covers 
Roy lheons ' o f f e r i n g s i n t h e f i e l d f rom the m i c r o - p u t e r 
to memor ies o n d a d o p t e r s $ 2 . 9 5 p p d 

t R i - t e k . i n c . 
7808 Nofih 27th Avenue 
Phoenix. An/ona 85021 
1602) 995 9352 

ftv* tt'WI «M'»ti 'M tr 
C.O.O. NO p«(«i 00*1 C O.O. 

UPS C.O.n. AM 10 0.04 
A"» CO 

Myl. vow •••II t> T1 
> •Of*>«A| PWM coo t l 

Ptw »t» MOlMI »0 l-'tnoul 
Aty rafuno* oiK DV <—tk. not ci 
Tatmt. ChacK. mon*v Of«*<, crMil U'4. 

I tutfxc »«i©l>">« on>v USA. C«n*<M •"«» 
m.um tmoo^ (lifll Cl«»l. t<M<>«l njnflltm. «« ) 
'» tucail *>•• M rttunOM, 
OftM't IticMt C«n«o« and UMiiCol tM»n«t»4na 

i ( S 2 0 m i n J w i l l t e 
• e « p t t d 9-5:30 P.M. t i c t p t wMktnds. 
TtUphont 995-9352. No colltet calU p i t 



D I O D E S / Z E N E R S 
1 N 9 1 4 lOOv 1 0 m A .05 8-pin pcb .25 W W .45 
1 N 4 0 0 5 eoov 1A .08 14-pin pcb .25 W W . 40 
1 N 4 0 0 7 lOOOv l A .15 16-pin pcb .25 W W . 4 0 
1 N 4 1 4 8 75v 1 0 m A .05 18-pin pcb .25 W W . 7 5 
1 N 7 5 3 A 6.2v z .25 22-pin pcb .45 W W 1 . 2 5 
1 N 7 5 8 A lOv 2 .25 24-pin pcb .35 W W 1 .10 
1 N 7 5 9 A 12v Z .25 28-pin pcb .35 W W 1 . 4 5 
1 N 4 7 3 3 5,1v Z .25 40-p in pcb .50 W W 1 .25 
I N 5 2 4 3 13v Z .25 Molex pins .01 To-3 Sockets .45 
1 N 5 2 4 4 B 14v Z .25 

1 .20 1 N 5 2 4 5 B 15v Z .25 2 A m p Bridge 100-prv 1 .20 

S O C K E T S / B R I D G E S 

200-prv 1 . 9 5 

T R A N S I S T O R S . LEDS, etc. 
2N2222A NPN (2N2222 Plastic .10) .15 
2N2907A PNP .15 
2N3906 PNP (Plastic) .10 
2N3904 NPN (Plastic) .10 
2N3054 NPN .35 
2N3055 NPN 15A 60v .50 
T1P125 PNP Darlington .35 
LED Green, Red, Clear, Yel low . 15 
D.L.747 7 seg 5 /8 " High corn-anode 1.95 
XAN72 7sesicom-anode (Red) 1.25 
MAN71 7 seg corn-anode (Red) 1.25 
MAN3610 7 seg conn-anode (Orange) 1.25 
MAN82A 7 seg com-anode (Yellow) 1.25 
MAN74A 7 seg corn-cathode (Red) 1.50 
FND359 7 seg corn-cathode (Red) 1.25 

/ C MOS - T T L -
4 0 0 0 . 1 5 7 4 0 0 . 1 5 7 4 7 3 .25 7 4 1 7 6 1 .25 7 4 H 7 2 . 4 5 7 4 8 1 3 3 .40 
4001 .15 7 4 0 1 .15 7 4 7 4 .30 7 4 1 8 0 . 7 5 7 4 H 1 0 1 .75 7 4 8 1 4 0 .55 
4 0 0 2 .20 7 4 0 2 .20 7 4 7 5 .35 7 4 1 8 1 2 . 2 5 7 4 H 1 0 3 .75 7 4 8 1 5 1 .30 
4 0 0 4 3 . 9 5 7 4 0 3 .20 7 4 7 6 .40 7 4 1 8 2 . 9 5 7 4 H 1 0 6 .95 7 4 8 1 5 3 .35 
4 0 0 6 .95 7 4 0 4 . 1 5 7 4 8 0 . 5 5 7 4 1 9 0 1 .75 7 4 8 1 5 7 .75 
4 0 0 7 . 3 5 7 4 0 5 .25 7 4 8 1 . 7 5 7 4 1 9 1 1 . 0 5 74 LOO .25 7 4 8 1 5 8 .30 
4 0 0 8 .95 7 4 0 6 .35 7 4 8 3 .95 7 4 1 9 2 . 7 5 7 4 L 0 2 .25 7 4 8 1 9 4 1 .05 
4 0 0 9 .45 7 4 0 7 .55 7 4 8 5 .75 7 4 1 9 3 .85 7 4 L 0 3 .30 7 4 8 2 5 7 (8123) 1 .05 
4 0 1 0 . 4 5 7 4 0 8 .25 7 4 8 6 .25 7 4 1 9 4 1 .25 7 4 L 0 4 .30 
4011 . 2 0 7 4 0 9 .15 7 4 8 9 1 .35 7 4 1 9 5 .95 7 4 L 1 0 .30 7 4 L S 0 0 .25 
4 0 1 2 .20 7 4 1 0 .10 7 4 9 0 .55 7 4 1 9 6 1 .25 7 4 L 2 0 .35 7 4 L S 0 1 .35 
^ 0 1 3 .40 7 4 1 1 .25 7 4 9 1 .95 7 4 1 9 7 1 .25 7 4 L 3 0 .45 7 4 L 8 0 2 . 3 5 
4 0 1 4 .95 7 4 1 2 .30 7 4 9 2 .95 7 4 1 9 8 2 . 3 5 7 4 L 4 7 1 .95 7 4 L 8 0 4 .30 
4 0 1 5 .90 7 4 1 3 .•35 7 4 9 3 . 3 5 7 4 2 2 1 1 .00 7 4 L 5 1 .45 7 4 L S 0 5 .45 
4 0 1 6 .35 7 4 1 4 1 .10 7 4 9 4 . 7 5 7 4 3 6 7 . 8 5 7 4 L 5 5 . 6 5 7 4 L 8 0 8 .25 
4 0 1 7 1 .10 7 4 1 6 .25 7 4 9 5 .60 • 7 4 L 7 2 .45 7 4 L S 0 9 . 3 5 
4 0 1 8 1 .10 7 4 1 7 .40 7 4 9 6 .80 7 5 1 0 8 A . 3 5 7 4 L 7 3 . 4 0 7 4 L 8 1 0 .35 
4 0 1 9 .50 7 4 2 0 .15 7 4 1 0 0 1 . 1 5 7 5 1 1 0 . 3 5 7 4 L 7 4 .45 7 4 L 8 1 1 . 3 5 
4 0 2 0 . 8 5 7 4 2 6 .30 7 4 1 0 7 . 3 5 7 5 4 9 1 .50 7 4 L 7 5 . 5 5 7 4 L 8 2 0 . 2 5 
4 0 2 1 1 .00 7 4 2 7 .45 7 4 1 2 1 .35 7 5 4 9 2 .50 7 4 L 9 3 .55 7 4 L 8 2 1 . 2 5 
4 0 2 2 .85 7 4 3 0 .15 7 4 1 2 2 .55 7 4 L 1 2 3 . 8 5 7 4 L 8 2 2 .25 
4 0 2 3 .25 7 4 3 2 .30 7 4 1 2 3 . 5 5 7 4 H 0 0 . 1 5 7 4 L S 3 2 .40 
4 0 2 4 .75 7 4 3 7 .30 7 4 1 2 5 . 4 5 7 4 H 0 1 .25 7 4 S 0 0 .35 7 4 L 8 3 7 .35 
4 0 2 5 .30 7 4 3 8 .35 7 4 1 2 6 . 3 5 7 4 H 0 4 .20 7 4 S 0 2 . 3 5 7 4 L S 4 0 .45 
4 0 2 6 1 .95 7 4 4 0 .25 7 4 1 3 2 1 .35 7 4 H 0 5 .20 7 4 S 0 3 .30 7 4 L 8 4 2 1 .10 
4 0 2 7 .50 7 4 4 1 1 .15 7 4 1 4 1 .90 7 4 H 0 8 . 3 5 74S04 . 3 0 7 4 L 8 5 1 . 5 0 
4 0 2 8 .95 7 4 4 2 .45 7 4 1 5 0 . 8 5 7 4 H 1 0 . 3 5 7 4 S 0 5 .35 7 4 L 8 7 4 .65 
4 0 3 0 .35 7 4 4 3 . 6 5 7 4 1 5 1 .65 7 4 H 1 1 .35 7 4 S 0 8 . 3 5 7 4 L 8 8 6 .65 
4 0 3 3 1 .50 7 4 4 4 .45 7 4 1 5 3 .75 7 4 H 1 5 . 4 5 7 4 S 1 0 . 3 5 7 4 L 8 9 0 .95 
4 0 3 4 2 .45 7 4 4 5 .65 7 4 1 5 4 .95 7 4 H 2 0 .30 74S11 . 3 5 7 4 L S 9 3 .95 
4 0 3 5 1 .25 7 4 4 6 .95 7 4 1 5 6 .95 7 4 H 2 1 .25 7 4 S 2 0 .35 74 L S I 0 7 .85 
4 0 4 0 1 .35 7 4 4 7 . 9 5 7 4 1 5 7 .65 7 4 H 2 2 .40 7 4 8 4 0 . 2 0 7 4 L S I 2 3 1 .00 
4 0 4 1 .69 7 4 4 8 .65 7 4 1 6 1 .85 7 4 H 3 0 .20 7 4 S 5 0 .20 7 4 L S 1 5 1 . 9 5 
4 0 4 2 . 9 5 7 4 5 0 .25 7 4 1 6 3 .85 7 4 H 4 0 . 2 5 74S51 . 2 5 7 4 L S I 53 1 .20 
4 0 4 3 . 9 5 7 4 5 1 .25 7 4 1 6 4 .60 7 4 H 5 0 . 2 5 7 4 8 6 4 .20 74 L S I 57 .85 
4 0 4 4 .95 7 4 5 3 .20 7 4 1 6 5 1 .50 7 4 H 5 1 . 2 5 7 4 8 7 4 . 3 5 74 LS I 64 1 .90 
4 0 4 6 1 .75 7 4 5 4 .25 7 4 1 6 6 1 .35 7 4 H 5 2 .15 7 4 8 1 1 2 . 6 0 7 4 L 8 3 6 7 .75 
4 0 4 9 . 4 5 7 4 6 0 .40 7 4 1 7 5 .80 7 4 H 5 3 J .25 7 4 8 1 1 4 . 6 5 7 4 L 8 3 6 8 . 7 5 
4 0 5 0 . 4 5 7 4 7 0 .45 7 4 H 5 5 .20 7 4 C 0 4 .25 
4 0 6 6 . 9 5 7 4 7 2 .40 7 4 C 1 5 1 2 .25 
4 0 6 9 
4 0 7 1 
4 0 8 1 
4 0 8 2 

M C I 4 4 0 9 
IVIC14419 

.40 

. 3 5 

. 70 

. 4 5 
1 4 . 5 0 

4 . 8 5 

9 0 0 0 S E R I E S 
9301 .85 9 5 H 0 3 1 . 1 0 
9 3 0 9 .35 9 6 0 1 .45 
9 3 2 2 .75 9 6 0 2 .45 

MICRO'S , R A M S , 
CPU'S, ETC. 

7 4 S 1 8 8 3 . 0 0 
1 7 0 2 A 4 . 5 0 
M M 5 3 1 4 3 . 0 0 
M M 5 3 1 6 3 . 5 0 
2102-1 1 .45 
2 1 0 2 L - 1 1 .75 
T R 1 6 0 2 B 4 . 5 0 
I M S 4 0 4 4 - 4 5 N L 1 4 . 5 0 
8 0 8 0 A D 
8 T 1 3 
8 T 2 3 
8 T 2 4 
8 T 9 7 
2107B-4 , A 
2 7 0 8 

12.00 
1 .50 
1 .50 
2.00 
1.00 
4 . 0 0 

11 .50 

M C T 2 . 9 5 L I N E A R S , R E G U L A T O R S , etc. 
8 0 3 8 3 . 9 5 L M 3 2 0 T 5 1 . 6 5 L M 3 4 0 K 1 5 1 . 2 5 L M 7 2 3 .50 
L M 2 0 1 .75 L M 3 2 0 T 1 2 1 .65 L M 3 4 0 K 1 8 1 . 2 5 L M 7 2 5 N 2 . 5 0 
L M 3 0 1 .45 L M 3 2 0 T 1 5 1 . 6 5 L M 3 4 0 K 2 4 .95 L M 7 3 9 1 .50 
L M 3 0 8 (Mini) .95 L M 3 2 4 N . 9 5 7 8 L 0 5 . 7 5 L M 7 4 1 (8-14) . 25 
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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 III* 8Kx8 (by 
Morrow's Micro-Stuff) comes fully 
assembled, burned in, tested and 
fully warranted for one full year— 
lor 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 III* 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 Mor row- Inven to r & Designer 

You just plug ECONORAM III* 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 lll*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 



S HARD COPY STORAGE A PRORLEM?. 

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 Persona! Computing, Radio Electronics, Inter-
face Age, and Byte. Ask for whatever stickers you want 
with your box order. Hams may want out labels for CO, 
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 
SI.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 

l y v i E N r 

voOreVoJ 
tne TS 
TEST f ^ B W I N I 
LIBRARY 

I C T E S T E Q U I P M E N T t 4 . 9 S * 

I C a h a v e g r e a t l y a i m p l i f i e d e v e n t h e m o s t s o p h i s t i c a t e d p i e c e s o f t e s t 

e q u i p m e n t , m a k i n g t h e m f u n t o b u i l d . Y o u c a n s a v e t h o u s a n d s o f d o l l a r s 

b y b u i l d i n g y o u r o w n e q u i p m e n t a n d h a v e a t e s t l a b w h i c h w o u l d m a k e a 

u n i v e r s i t y j e a l o u s . 
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g e n e r a t o r , t i m e r , a u d i o s y t h e s i z e r , A F 8 K g e n e r a t o r , s y n c g e n e r a t o r , 

c o u n t e r s , c a p a c i t y m e t e r , e t c . 

O r d e r t h i s b o o k t o d a y a n d g a t s t a r t e d b u i l d i n g y o u r o w n l a b . 

U s e t h e o r d e r c a r d i n t h e b a c k o f t h e m a g a z i n e o r i t e m i z e y o u r o r d e r o n 

a s e p a r a t e p i e c e o f p a p e r a n d m a i l t o : K I L O B A U D B O O K N O O K , P e t e r -

b o r o u g h N H 0 3 4 5 8 o r p h o n e t o l l f r e e 8 0 0 - 2 5 8 - 5 4 7 3 

B e s u r e t o i n c l u d e c h e c k o r d e t a i l e d c r e d i t i n f o r m a t i o n . * A d d S 1 s h i p -
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Herb Waite looks up from 

behind his copy of KB. 

W h o ' s B e h i n d 
the K i l o b a u d ? 

In between selling 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 o f his . . . and 

thousands of other com-

puterists. 

Kilobaud is the most 

read magaz i ne in the 

microcomputer field. It 

hasn't been difficult to find 

key industry people reading 

KB! 

kilobaud 3 
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 more 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? 

Who's This? 
In addition to being a 

frequent author in KILO-

BAUD, the chap behind the 

K I L O B A U D is also the 

owner of a microcomputer 

store. As a further hint, the 

store is in a small city of 

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! 

SUBSCRIBE T O D A Y ! 
For Instant Subscriptions Call Our Toll Free Number 

l-(800) 258-5473 
Have your credit card handy! 

Kilobaud • Peterborough NH 03458 



beginner's •introductory 
• T H E 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 A R E H E R E If you 
(or a friend) want to come up to speed on 
how computers work . . . hardware and soft-
ware . . . this I s an excellent book. It starts 
with the fundamentals and explains the 
circuits, the basics of programming, along 
with a couple of T V T construction projects, 
ASCII-Baudot, etc. This book has the highest 
recommendations as a teaching aid for new-
comers. S4 .95 . ' 
• T H E 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 I /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: 2' '0 Ouestions & 
Answers by Rich Didday. Two books aimed 
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 I: Hardware — $ 7 . 9 5 * ; 
Volume 2: Software - $6 .95* . 

• M I C R O C O M P U T E R 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.* 

• W H A T T O DO A F T E R Y O U H IT R E T U R N 
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 G A L A X Y G A M E FOR T H E 
" 6 8 0 0 " Here's a new twist in computer games 
by Rober t 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 G A M E S Okay, so 
once you get your computer up and running 
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• M ICROPROCESSORS F R O M 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 . * 

• I N T R O D U C T I O N T O M I C R O P R O -
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.* 

• A N I N T R O D U C T I O N TO MICROCOM-
PUTERS, VOLS. 1 A N D 2 by Adam Osborne 
Associates, are referer*;es 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 . 5 0 * ; Volume II -
$12 .50 . * 

• H O M E COMPUTERS: A B E G N I N N E R S 
G L O S S A R Y A N D G U I D E 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 F IRST BOOK OF COMPUTER 
G A M E S 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 N H 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. 



software • programming 
• D I S C O V E R I N G 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 . 9 5 . ' 

• A QUICK LOOK A T 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 . * 

• M Y C O M P U T E R L IKES ME . . . W H E N I 
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 . * 

• F U N W I T H C O M P U T E R S A N D 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. 36 .95 . * 

• S I X T Y C H A L L E N G I N G PROBLEMS 
W I T H BASIC S O L U T I O N S 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 . * 

• T H E SECRET G U I D E TO C O M P U T E R S 
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 I -
$2 .75* ; Part I I - $2 .50* ; Part I I I - $3 .50 . * 

• SOME C O M M O N BASIC P R O G R A M S 
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 
S O F T W A R E L I B R A R Y is a complete do-it-
yourself kit. Written in everybody's BASIC 
immediately executable in A N Y computer 
with at least 4 K , no other peripherals needed. 
Vol. I contains business and recreational 
programs and is 300 pages. Vol. II is 260 
pages and contains math, engineering, sta-
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tistics and plotting programs. Vol. I l l 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. I & II $24 .95 , * Vol. I l l 
$39 .95 , * Vol. IV & V $9.95 each.* 

• MICROPROCESSOR P R O G R A M M I N G 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 . * 

• A D V A N C E D 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.* 

• 8 0 8 0 P R O G R A M M I N G FOR LOGIC i 
DESIGN Ideal reference for an in-depth 
understanding of the 8080 processor. Appli- j 
cation-oriented and the 8080 is discussed in 
light of replacing conventional, hard-wired 
logic. Practical design considerations are pro-
vided for the implementation of an 8080-
based control system. $7 .50 . * 

• 8 0 8 0 S O F T W A R E G O U R M E T G U I D E 
A N D COOKBOOK If you have been spending 
too much time developing simple routines for 
your 8080, try this new book by Sceibi 
Computing and Robert Findley. Describes 
sorting, searching, and many other routines 
for the 8080 user. $9 .95 . * 

• 6 8 0 0 P R O G R A M M I N G 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 G O U R M E T G U I D E & 
COOKBOOK If you have been spending too 
much time developing routines for your 6800 
microprocessor, try the new book by Sceibi 
Computing and Robert Findley. Describes 
sorting, searching, and many other routines 
for the 6800 user. $9.95.* 

• F O R T R A N P R O G R A M M I N G by Donald 
Spencer. F O R T R A N was designed for com-
plex numeric calculations; and possesses ex-
tended I/O capability. It is easily learned, as it 
is an English-like computer language. $7.50.* 

• F O R T R A N W O R K B O O K 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 F O R T R A N is common-
place. $3 .95 . * 

• C H E M I S T R Y W I T H 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 
% Add $1.00 shipping & handling charge for each order. Note: Prices subject to change on books not published by 73 Magazine. 



hardware 
• M I C R O P R O C E S S O R I N T E R F A C I N G 
T E C H N I Q U E S 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 
IEEE 488 or $100. $9 .95 . * 
• T T L COOKBOOK by Donald Lancaster. 
Explains what T T L 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. S8.95.* 
• CMOS COOKBOOK by Don Lancaster. 
Details the application of CMOS, the low 
power logic family suitable for most appli-
cations presently dominated by T T L . Re-
quired reading for every serious digital 
experimenter! S9.95.* 
• T V T 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. 
S9,95. ' 
• BU ILD- IT BOOK OF D I G I T A L ELEC-
T R O N I C T IMEPIECES 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 D I C T I O N A R Y 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 . * 
• B R A N D NEW D I C T I O N A R Y 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/ 
c o m p u t e r abbreviations and acronyms 
section. $1 5.95.* 

• T H E U N D E R G R O U N D B U Y I N G G U I D E 
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.* 
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amateur radio books 
• N O V I C E S T U D Y G U I D E 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 . * 

• G E N E R A L CLASS S T U D Y G U I D E 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 H A N D B O O K 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 . * 

a w 

' a f w a o * 
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• T H E " C O M P U L A T O R " 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 E Q U I P M E N T L I B R A R Y 

• V O L I C O M P O N E N T TESTERS Build your 
own test equipment and save a bundle (and 
have a lot of fun). Volume I 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 
V T V M s , 8 ohmmeter, 3 inductance meters, 
and a raft of other gadgets for checking 
temperature, crystals, Q, etc. $4 .95 . * 
• V O L II A U D I O F R E Q U E N C Y T E S T E R S If 
you're into audio such as digital cassette 
recording, R T T Y , Baudot vs ASCI I , SSTV, 
SSB, Touchtone or even hi-fi you'll want to 
have this book full of home built test equip-
ment projects. Volume II S4.95.* 
• V O L I I I R A D I O F R E Q U E N C Y 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 . * 
• V O L . IV IC TEST E Q U I P M E N T Become a 
trouble-shooting wizard. All you need to 
know about pulse, audio and sync generators, 
f r e q u e n c y 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 P E R I O D I C A L G U I D E FOR COM-
P U T E R I S T S is a 20-page book which indexes 
over 1,000 personal computing articles for the 
entire year of 1976 from Byte, Creative 
Comput ing, 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 . * 

• T Y C H O N ' S 8080 O C T A L CODE C A R D 
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. S3.00 each.* 

• V H F A N T E N N A H A N D B O O K This new 
handbook details the theory, design and 
construction of hundreds of different V H F 
and UHF antennas. Packed with fabulous 
antenna projects you can build. $4 .95 . * 

• W E A T H E R S A T E L L I T E H A N D B O O K 
Simple equipment and methods for getting 
good pictures from the weather satellite. Dr. 
Taggart WBSDQT $4.95 . * 

• T H E NEW R T T Y H A N D B O O K is a brand 
new 1977 edition and the only up-to-date 
R T T Y book available. The state-of-the-art has 
been changing radically and has made all 
previous R T T Y 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 Peterborough N H 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. • 
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• MICROPROCESSORS F R O M 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. 
S9.95." 
• Y O U R O W N COMPUTER by M. Wai teand 
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 . * 
• B E G I N N I N G 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. S9.95.* 

• T H E COMPUTER Q U I Z 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 . * 

• P A Y R O L L W I T H COST A C C O U N T I N G -
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, f low 
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 . * 

Th . COMPUTER 
QUIZ BOOK 

^ ciu 

• HOW TO BUY & USE M I N I C O M P U T E R S 
A N D M I C R O C O M P U T E R S 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.* 
• T H E 8080A B U G B O O K - M I C R O C O M -
PUTER I N T E R F A C I N G A N D PROGRAM-
M I N G 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 I/O 
programming for 8080-based microcom-
puters. Only S9.95.* 
• HOW TO P R O G R A M 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 is 
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. S8.95.* 

• T A K E A CHANCE W I T H YOUR CAL-
C U L A T O R 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 I N T R O D U C T I O N 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 . * 

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 N H 03458 

Be sure to include check or detailed credit card information 
^ AM $1.00 shipping & handling charge for each order. Note: Prices subject to change on books not published by 73 Magazine. 

iHMcMcWpufErŵ ^̂ ^̂  
WITH F-8 CPU, FAIRBUG PSU, 3S53 SMI-DEVELOPED FOR DESIGN ENGINEERS AND SERIOUS HOBBYISTS 

F-8 MICROCOMPUTER Model 1080 

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

i 2 4 9 00 
Price postpaid Assembled $ 2 9 9 
California i esidents add 6% tax 
S e n d check, money order, corporate 
purchase order or C O D orders to 

COf/Af/HmM 
19824 Ventura Blvd. 

Woodland Hil ls.CA91364 

(213)340-8843 c62 
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Have credit card # handy and call 
TOLL FREE (800) 258-5473 

Kilobaud • Peterborough NH 03458 

Add $1.00 shipping & handling for each order. 

• BankAmericard/Visa • Master Charge •Amer ican Express 

Card # Expiration date 

Signature. 
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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 
only $50. 

kilobaud 
p E T E R b o R O u q h Nh 0 7 4 9 8 

j U t a j L a j L O J L i U U U U J U U L i L ^ ^ 

SEND FOR THESE GREAT BOOKS TODAYI 

• 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 morel 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 0 3 4 5 8 
(Be sure to include $1.00per order for shipping & handling.) 

TsisimnrirtrtririrsTri^^ 

1917 kilobaud B i n d e r i 
Keep y o u r K i lobauds f r o m being lost or 
damaged in these handsomely appo in ted binders 
w i t h r ich b lue covers and gold letter ing. Each 
b inder holds 12 issues, mak ing an E X C E L L E N T 
R E F E R E N C E H A N D B O O K . Several binders 
f o r m a q u a l i t y l ibrary y o u can be proud o f . 

Order yours t o d a y . . . o n l y $ 6 . 5 0 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. 

MOVING? 
Let us know 8 weeks in advance so that you won't miss 
a single issue o^ 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: 

K I L O B A U D • PETERBOROUGH NH 03458 ' 

• Address change only 
• Extend subscription 
• Enter new subscription 
• 1 year $15.00 

• Payment enclosed 
(1 extra BONUS issue) 

• Bill me later 

I 
I If you have no label handy, print OLD address here. 

I 
I 

"—J 

03 Name. _Call. 

I Address. 

I 
I 

i i City. .State. Zip. 

print NEW address here: 

Name. .Cal l . 

Address. 

City State Zip Zip. 



it̂ s a good bet the company 
you bought your computer from 

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 d ig i ta l 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 l i ne of suppo r t i ng 
peripheral kits! 

Select the H9 Video Terminal, 
the HIO 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 comj iuters , but 

through our set of sophisti-
cated interfaces, most others 
as well. 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 shou ld come to 
Heath...in the first place. 

^ Heathlcit 
Compul 

Heathlcit Catalog 

R e a d a b o u t n e a r l y 

400 m o n e y - s a v i n g , 

f u n - t o - b u i l d 

e l e c t r o n i c k i t s . 

Use coupon to send for 
^your mai l order catalog 

or bring coupon to a 
Heathkit Electronic 

Center for your catalog. 

Schlumberger 
Heath Company Dept. 3 5 1 - 4 1 0 
Benton Harbor, M l 4 9 0 2 2 

H5 

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

Name ^ 

Address-

City 

CP-146 

-S ta te -

Z ip-

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: 714-776-9420; El 
Cerrito, 94530, 6000 Potrero Ave., Phone: 415-236-
8870; LO8 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, 9SB25,1860 Fulton Ave., Phone: 
916-486-1575; San Diego (La Meia, 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: HarKord (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 Rosv^ell 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: 612-938-6371; 
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: Buffalo (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 Jefferson 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, 4361S, 48 8. Byrne 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 

I/O Port Display 

Be sure to use coupon on 
facing page of this magazine 

to order your FREE 
Heathkit Catalog! 

- K f i s f c w 

Skeptical? For starters, because of its 
unique design 
the H8 is the 
only machine 

• in its price 
class that 
offers full 
system inte-
gration, yet, 
with just 4K of 
memory and 
using only 
its "intelligent" 
front panel for I/O, may be operated 
completely without peripherals! 
In addition, by using the features of 
its built-in Pam-8 ROM panel 
control program, the H8 actually 
allows you to dig in and examine 
machine level circuitry. 

Responding to simple instructions 
the "intelligent" panel displays 
memory and register contents, lets 
you inspect and alter them even 
during operation. And for greater 
understanding, the front panel 
permits you to execute programs a 
single instruction at a time. The 
result is a powerful, flexible learn-
ing tool that actually lets you "see" 
and confirm each detail of HB's 
inner workings. 

If you need further evidence, con-
sider the fact that HB's system 

orientation allows you an almost 
unlimited opportunity for growth. 

Memory is fully expandable, the 
8080A CPU extremely versatile, 
and with the addition of high speed 
serial and parallel interfacing 
you gain the added flexibility of 
I/O operation with tape, CRT con-
soles, paper tape reader/punches, 
and soon floppy disk systems! 

The H8 offers superior documen-
tation including complete step-by-
step assembly and operation 
manuals, is backed by 54 years of 
Heath reliability, and comes 
complete with BASIC, assembler, 
editor, and debug software -
others charge over $60 for! 

H8, simplicity for the 
beginner, sophisti-

^ cation for the expert 
^ and at $375* just right 

for you. 

'Prices are mail 
order net FOB, 
Benton Harbor, 
Michigan. 
Prices and 
specilications 
subject to 
change with-
oul notice. 

System Engineered 
for Personal Computing 
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INTERACTIVE COMPUTERS 

The Microcomputer Store 
76461/2 Dashwood Houston, TX 77036 

Phone 772-5257 

LiJiti 

One-Stop 
^ Component Center 

NEW!! EXPANDED PRODUCT LINE.. 
7402 
MO* 

M M 
>4)3 

7«»0 
74»2 
74*3 
7410/ 

74m<OMM*3l 
741«110W»31«I 
74t7«<OWa}MI 
74ITTIOM«2ail 

L o w P o w v T T L S c h o n k y 
74LSOe I4073 74.«I0» 
74L»OJ 74t.l74 7CU: 123 
T4L»04 74L>7« 74L» M 
>4'.S0« 74LM3 74LSI3a 
T4Lt10 74L»"e 74LSI«t 
74U20 74LV..* 74l .Sm 
7«L»30 74LSM 74L1)«7 
74l.»32 

LUM7V 
LM773N 
•.Mr»9N 

LMSOtV 
UM307V 
LM3«>< 
L w n v 
LM170« » t»»0»l UM747N 
LM320T ft <7Mftl LM14MV IftftUV) 
LM320T I3179121 LM14MN 
LM3MT l»(7«1ftl LM14MN 
LMUtN LMIftMV 
LMMOT « ITtWI X«l2Me 
LM340T m7 t«a ' C*30t0 
LM340T 1B(7»1S> CA313D 

CA3140 
UMMOON tCA3401l 

M I C R O P R O C E S S O R 

1702A 
•2S23 
270t 

C / M O S 
4020 40M 
«0>3 
4024 
402« 4.-.H 

Oi tp l>V L E D S U i t c f t t 

OL704 
Ok. 707 

SOMA 
•224 

MOO 
••10 
••SOk.^ 
AT ft 1013 
2t13'2140 NOT97 
MMS314. Clock Chw> 

S O C K E T S 
• prt-lx* 14 »it< M.t* « 

14 lO* IS . 
P» »>el>. 24 . I " W.f« • 

24 lew VO'-S 40 Ô n •• « 
40 low P'9<it« TO 3 Sc t«t 
14 ptr> »<u( 'O ft Sckci 

T Btfii •wn.K' 

C A P A C I T O R S 
A l u m i n u m E l t c t r o l y t i c 
imtd ftOV lOfr^la ftOV 
4 7m<« ftOV 220mld ftOV 
lOfild MV 470nN<d M v 
22in»d ftOV lOOOmlO » V 
47m»d ftOV 2200r"»d IftV 

Ceramic Disc 
10e« ftOV .001m«d lOV 
47pf ftOV 0047m>d MV 
IOOd* m v Olmfd MV 
220ef MV 022m«d MV 
330i>< MV 047>f<«d MV 
470sl MV 1m«« MV 

Dif>oed T a n t a l u m 
1mf« 3»V i>m«d MV 
22rT<«d 3«V 3 3mta ;«V 

.33ff<ld J9V 4 7ml« 2«V 
47mtd •••»>•(> 2«V 
••R<<d 3«v irvnid n v 
Imfd 3ftV I tmld 2«V 
1.ftm«a 3>V San.'d 2ftV 

Polyastar My la r 
001>'«d 100V 022<n«4 lOOv 
OOlftmfd tOOV 047m(d lOOV 
0022r»«d lOOV Imld lOOV 
0047m<d lOOV >2mld lOOV 
01n<«d 100V 

C R Y S T A L S 
CV1A C*2A CY12A 

T E S T C L I P S 

FUSE H O L D E R S 
HKP) *0 

P.C. P O T E N T I O M E T E R S 

. •SO'IK 
•40*ftK sao^K 
•4o*ie« •30^io« 
S40rft0K •30^MK 
•40'100K •M'lOOK 
•40'lr'>«t B30^1m«a 

'N4733 IN4001 
• H4734 IN4004 
• N4743 IN4007 
l*.<744 M0*9a»3 

T R A N S I S T O R S 
CIO^SI 2K305S 
2N2223A 2N3904 
2N»«07A 2M3M6 

C O N N E C T O R S 

D A T A J 
740fr'74(.S Oita Soe* 
CWOS/Li»««' Data •»«» 
MKr»<»eCM*O'/l.f0 0«t* 004 
•JIW-PAK »'<><iw<>« 

H E A T S I N K S 

T4W R E S I S T O R ASST. 
« M«t< ft^ 

A new €">0^000601 product line of over 2 6 0 items developed for the independent aealer. Guaranteed nationally advertised 
products. Complete J I M - P A K program includes national*advert ising, direct mail programs, store display racks, stock 
rotat ion plan and return pol icy. For dealer in format ion , wr i te or call J I M * P A K , 1021 H o w a r d Avenue, San Carlos, C A 
9 4 0 7 0 ( 4 1 5 ) 5 9 2 - 8 0 9 7 . 

SEE JIM-PAK A T MEWCOM 7 8 - M A Y 2, 3 and 4, 1978 AT THE LAS VEGAS H ILTON 

SEE YOUR LOCAL DEALER TODAY... 
A L A B A M \ ILL INOIS (ContirHwal OHIO 

Mobit* Latarata Ra&c Ehctronics Oak Par* Spactronkt Bucyrut Mead Elactroikt 
A R I Z O f i * Schaumburg Data Domain CiTKinrtati Digital Design 

fO^nttm rt./'f PS ^ Communieationt IND IANA Dayton Altair C9iT)putar Center 
T»mp0 ComputanmoHd Irx. Eatt Chkago Aero Elactronkt Ra,-noldtburg Unn^rsal Amatwjr RaUtO 
Yums Yuma Efactr-.IKS Hammot*d Quantum Computar Workt Staubanvilla Hot'ett Elactronkt 

CAL IFORNIA t o w A OKLAHOMA 
MIflowtf Car-1 Hobby Shop Indianola Ehctroniit Limitad Guymon Sound Service 

Al La^iar £lactrvn>ct KAi^SAS Oklahoma City Bits. Bytes & MKTOS 
For tsn* Fontana FlactronKS Mchita Amataur Radk> Equifimant Co. OREGON 
Fu'ltnon Oryac Claetronict Inc KENTUCKY Baavarton Altair Computer Center 
LongBaach Scott Radio Supply Coot Bay Hernck Electronks 
M,uion Vi*/o To¥»af £ltctronKt Corp LOUISIANA Ontario Millar Electronict 
Uentarry Zack r Baton Rouga Davit Ela;trxtnict Supply Salem Computer Pathvrayt 
OctanpOt eiactroiiiz On tar M A R Y L A N D F>>^NAMA 
Pak> AHo Zack Ehctmnies BaHimor* Computai Workthop of BaHimora P*tama City Sonital. S.A. 
Pasadtn* Ooiv Raa^ Inc. Baitimora E vary thing ilactronk PENNSYLVANIA 
Sacramento Tba Radio Placa Lavaia JAM Elactronkt Harthty Mu-eocomputer Systamt Inc. 
Sacramarito Zackit Rock Ha Computar Workth<^ MurraytoUa Computar Workthop 
'^anCaflo* JAH Outlat Store Toyraon Bavnasmlla Elac'ronkt of Pitttbu/gh 
SanD>ago Radio Shack A SC. Mira Ma$a To¥rton Cer'putan. Etc. RHODE ISLA. IO 
San Famaodo San Far. ando Elactronics MASSACHUSETTS Craoj.-on Jabboui Electronict City 
San Franc.see 2ack eiactronks Madtord Tuftt Ehctron 'tt Pawiuckat Jabbour Elaaronkt City 
San Jose Ouamant Elactronkt North Adamt Elactromct Supply Caniar S I N G ^ O R E Intartrade (fTE! Ltd. 
San Luit Ob «m Wd Stata Elactronxt VValtham C->n^tar Mart In:. • SOUTH CAROLINA 
Santa Uonka Ml won Control MICHIGAN No Chartetton TachnKal SarvKet IrK. 
Sunnymh Sunnyirala Eiactronk^ Grand Raoidt Mkro Computar World TENNESSEE 
Vallato Zackn L anting Fulton Radio Supply Clarkpnile Masstronics 
Walnut Oa^' Byta Shop Con^ttr Stora Mt. Clamant T**a Computar Stora Kr>o*villa Byte Shop 

CANADA MINNESOTA Memphit Sara-Roia i Spencer Electronict 
Albant -algary) Tha Compurar Shop Duluth Oak Ridga Computar Denn 
Ootano (Wi'^ywOala) h^jma Computar Cantra Eagan Computar Room Int.. TEXAS 

COLORAOO MISSOURI Dailas CompuShop 
Aurora Com Co ElactronKt El Dorado Spnngt Backman ElacfonKt Houtton AHan Computar Canter 
Staamboat Sprinm Norm't TV & glactronks Houtton CompuShop 

CONNECTICUT MONTANA* Houtton Interactive Computers 
Bndgaport 6r'<*gapoft Compu:*r Billingt Conlay Radio Supp'y San Anton>o Sherman ElectronKt Supply 

f L O n i O A NEBRASKA V IRGINIA 
Ft. Laudartlala Computan For You Lmcoln Aita-r Cjmputar Cantar Ataiandna Computer Hartfwara Storr 
Laka.and Lakatarxi Specialty ElactronKt Omaha On^a Computar StOia Alanandria Computan Plus 
Otianjr Altaif Computar Cactar of Orlanoo NEVADA Charlottamlie Lafayette Electronict 
rampa AVf Etactronks Lat Vegas Caniury 23 Richmoi>d Computea- ToGo 
Tampa Mkfocomputar Syttamt NEW JERSEY Springfield Computer Workshop 

FRANCE of North Virginia 
Parii Com/Hitar Boutigua Charry Hill Compu tar Empo rium Virginia Beach Haathkit Electronics Center 

GEORGIA Hobokan Hobokan Computar Workt WASHINGTON 
Atlanta Pompton Lakat Computar Cor.}ar Ballewe Altair Computer Canter 

HAWAH of Naw Jartay Longview Progress Electronics 
A,a» Oakomt Hawaii Rarttay lypatronk Compu:ar Stora Patco Rivervievr Elactronkt 
Honolulu Intagratad Circuit Supply NEW YORK Seattle CCom 

IDAHO 
Intagratad Circuit Supply 

Albany Fort Oranga Elactrx>nKi Seattle Erripira Electronict 
Idaho Falls AudHitronkt Na*- York Tf>a Computar Storat Irx. Spokane Personal Computers 

ILL INOIS Kaw > crk Computar Mart of Naw York WEST V IRGIN IA 
Evonston Tn Stata ElactronKt Troy Trofan Elactronkt Morgantom} The Computer Corrter 
Fwantton Itty B'tty Machrna Co. mita Plaint Tha Computar Corner Morgan town Electro Distributing Co. 
Gnxfaland Moyar Elactronkt NORTH CAROLINA 
Mount Protpact Tri Stata Elactronkt Durham 

Grtantboro 
Ralaigh 

Futuraworia 
Byte Shop 

Byte Shop of Raleigh 

am 


