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~ THE $595"
SMART TERMINAL

The Heath 19 Smart Video Terminal gives you all the
important professional features you want in a ter-
minal, all for under $6007 You get the flexibility you
need for high-speed data entry, editing, inquiry and
transaction processing. It's designed to be the back-
bone of your system with heavy-duty features that
withstand the rigors of daily use.

Standard RS-232C interfacing makes the 19 com-

And with the 19, you get the friendly advice and
expert service that makes Heath/Zenith a strong
partner for you.

Reverse video by
character lets you
emphasize words,
phrases or paragraphs.

Completely ad-
dressable blinking
cursor lets you
edit anywhere on
screen.

Complete ASCII
character set includ-
ing upper case,
lower case with
descenders, and
special graphic
symbols.

80 character by 24
line format, plus 25th
line for operator mes
sages and prompts.

Professional
quality keyboard,
standard type-
writer layout, 72
keys, including

12 special function
keys.

patible with DEC VT-52 and most computer systems.

High resolution CRT
gives you sharp, easy-
to-read image, reduces
eye-strain.

Sold through Heathkit Electronic Centerst nationwide
(see your white pages for locations). Stop in today

for a demonstration of the Heath 19 Smart Video Termi-
nal. If you can't get to a store, send for the latest
Heathkit® Catalog. Write Heath Co., Dept. 010-904,
Benton Harbor, M| 49022. ‘

HEATH/ZENITH

Your strong partner

Z-80 microprocessor-
control makes the 19
capable of multitude of
high-speed functions.
It's the only terminal
with ROM source code
readily available.

Insert and delete
character or line plus
erase to end of line
and end of screen
make the 19 ideal
for sophisticated
editors like WORD-
STAR.

Cursor and
special functions
are accessible

by keyboard or
computer, using
either DEC VT-52
or ANSI Standard
protocols.

Heathikit | =
y Keypad in

calculator format
permits fast,
easy entry of
numeric data.

*In kit form, F.O.B. Benton Harbbr. MI. Also available the completely assembled Zenith Z-19

at $895. Prices and specifications are subject to change without notice.
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+Heath Company and Veritechnology Electronics
Corporation are wholly-owned subsidiaries of Zenith
Radio Corporation. The Heathkit Electronic Centers
are operated by Veritechnology Electronics Corporation.
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BIG COMPUTER PERFORMANCE
FROM A POCKET COMPUTER

THE
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'IDE PRINTOUT

A simple interface and some software added to a
Pocket Computer enable it to “talk” to the

larger TRS-80 Model I, producing
easy-to-read hard copy at low cost

BY CASS AND DAN LEWART

HE handheld computer, programmable in BA-

SIC, brought portable computing power to us
in late 1980. Called the TRS-80 ‘‘Pocket
Computer” from Radio Shack (also Sharp’s PC-
1211), it has a wide repertoire of instructions and
is user friendly. Although an accessory printer is
available, it prints only 16 characters per line on

narrow adding-machine paper. This is fine for por-
table use, but is obviously deficient for serious
work at home since the format is so difficult to
read.

Hardware / software information presented here
enables anyone with a TRS-80 Model | with two
disk drives and a standard printer to transfer list-
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wide printout

ings from the Pocket Computer to the
big machine. The result is hard copy in
conventional width that can also be
viewed on a video screen. And the cost
should be less than $50.

Description. When a program is
csaVed from the Pocket Computer, in-
stead of being fed into the cassette inter-
face and tape recorder, it outputs to an
inexpensive “black box” that plugs into
the expansion interface of the TRS-80
Model I. When csavEing, the Pocket
Computer sends binary pulses repre-
senting “tokens” corresponding to the
BASIC statements and line numbers.
The TRS-80, in turn, reads the charac-
ters off the data bus, groups them into
tokens, and translates these tokens into
line numbers and BASIC statements.
The BASIC program can then be for-
matted, printed, or stored for future use.
(Statements could possibly be executed
on the Model I if the user can resolve
differences between the two BASICs.)

Reading and interpreting the output
of the Pocket Computer then becomes a
purely software problem. A machine-
language program reads the binary
pulses off the bus, 2 BASIC program
does the token conversion and format-
ting, and listings are displayed on the
screen. Hard copy can then be produced
by a standard printer.

POCKET
COMPUTER
INTERFACE

SOCKET

ICI=T74L502

10: "Z"PALISE "DE
MONSTRATIGHN
PROGRAM"

20:PAUSE “SPECI
AL HON~-A8CIT

CHARACTERS"
PFALSE "Is
T«¥ AND E"

ZO0FOR I=1TO 10O
$INPUT "HioMW
MAHY #7"32

401 B=2#IE2:
PRINT "EQUAL
S n ; B‘: " ¥ 11 :
HERT I

Fig. 1. A demonstration program printed

on the regular Radio Shack/Sharp printer
is shown at left. The same program printed
on a Paper Tiger IDS440G printer using

the circuit described in this article is below.

103" Z"FPAUSE "DEMONSTRATION FROGRAM"

20:PAUSE "SFECIAL NON-ASCII CHARACTERS":
FAUSE "My~ T 9% AND E"

30:FOR I=1T0 10:INFUT "HOW MANY $7";Z

40:B=72%3E 2:FRINT "EQUALS "3Es" ¥ "INEXT I

PIN 5

PIN 9

Al

0g¢  GND =

A IN*

EXexcXol
ey

ON/OFF Fi
si 0.54

TO TRS- :
EXPANSION INTERFACE v

TOP

NO. 39 NO. 1

NO 40 NO. 2
Pl CONNECTOR

Tl

Fig. 2. Schematic of the interface circuit.
Inciuded is a regulated power supply.
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PARTS LIST

C1—220-uF, 35-V electrolytic
C2—100-uF, 35-V electrolytic

C3, C4,—0.1-pF disc capacitor
D1, D2—50-V, 1-A silicon rectifier
D3—3-t0-6-V zener diode
F1—0.5-A fuse with holder
IC1—74LS02 quad NOR gate
IC2—74LS367 hex tri-state buffer
IC3—7805 5-V regulator
P1—2-by-20-pin edge connector Radio
Shack (276-1558)

O
TPI

- Q1—Npn silicon transistor (Radio Shack
276-2014 or similar)
R1—2.7-kQ2 resistor -
R2—10-kQ2 resistor
R3—1.5-kQ2 resistor
R4, R5, R7—270-Q resistor
R6—47-Q resistor
S1—Spst switch

T1—12-V, '1-A center-tapped transformer

Note: The following is available from
C&R Electronics, P.O. Box 217, Holm-
del, NJ 07733: a drilled, glass-epoxy,
silk-screened pc board for $12.95,
and a 5V4" single-density disk (without
DOS) with PCREAD/CMD and three
BASIC driver programs for $16.95.
Add $1.00 postage and handling. New
Jersey residents add 5% sales tax. If
you have a single-drive system, en-
close a disk with TRSDOS, NEWDOS+
or NEWDOSSE0 and deduct $2.50. Your
disk will then be returned with the
PCREAD programs.
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TO DISK
TO DRIVES
nov PRINTER
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POCKET

COMPUTER

Fig. 3. Use this arrangement to
connect the interface circuit between
the Pocket Computer and the TRS-80.

Keep the four leads between the
new circuit and the TRS-80 Expansion

Interface as short as possible.

The printer the authors used normally
operates in the character (ASCII)
mode. However, when a token de-
scribing a special non-ASCII or graph-
ics character is encountered, the printer
switches from ASCII to the graphics
mode, where each matrix dot can be
individually addressed. Thus, the printer
can create a replica of such a character.
If your printer does not provide a graph-
ics mode, then 7 could be printed as Pi,
v/~ as Sqr, etc. An example of a listing

" obtained with a Paper Tiger IDS440G

printer is shown in Fig. 1.

The Pocket Computer tokens can be
saved on tape or disk with the DOS
DUMP command for future listing. The
BASIC statements can also be saved as
ASCII files for formatting with a word
processor. (Using the low-cost circuit
with appropriate software allows the
Pocket Computer to communicate with
the Model I, but not vige versa. This
would require a more complicated inter-
face and software.)

Circuit Operation. The circuit shown
in Fig. 2 interfaces the Pocket Computer
with the TRS-80 Model 1.

Data pulses from the Pocket Comput-
er, representing BASIC tokens, are am-
plified by QI, buffered by ICID, and
applied via pin 14 to one three-state buf-
fer within JC2. The output of this buffer
(pin 13) is applied to the po (data-zero)
line of the TRS-80 via a 40-pin connect-
or plugged into the TRS-80 Expansion
Interface. The Ao address line and the
IN* line from the TRS-80 are also cou-
pled via this connector to the inputs of
ICIB. When these two inputs go low
simultaneously, which happens when
the TRS-80 issues an IN A (port) com-
mand, the output of ICIB goes high.
This signal is inverted by ICIA and
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TABLE I—PCREAD/CMD MACHINE-LANGUAGE PROGRAM

o0100
ao1i0
00120
Q0130
00140
Q0150
Q0160
00170
Q0180
00190
00200
00210
00220
00230
00240
Q0250
Q0260
Q0270

00500
00510
Q0520
00530
Q0540
00550
Q0S60
00570
00580
00590
00600
00610
00620
Q0630
00640
Q0650
00660
00670
00680
00690
Q0700
00710
00720
00730
00740
00750
00760
00770
00780
00790
00800
Qo810
00820
00BX0
00840
00850
00860
00870
00880
00890
00900
00910
00920
00930
00940
00950

BREAK
CORNER
EOF
FIRST
NEWDOS
PORT
RETARG
ROW7

PCREAD"

RDBOR

O NXTE

O RD8SR

RDBYCK

NOOY

ERROR

DONE
RSTSP

RDBYTE

RDNIR

NEWRIT

RDBIT

SAME

CHANGE

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EGU
ORG
DI
LD
ADD
LD
CALL
LD
CALL
LD
LD
CALL
DJINZ
JR
PUSH
LD
CALL
LD
INC
LD
cpP
JR
AND
LD
LD
AND
ADD
JR
INC
ADD
LD
DINZ
CALL
CP
JR
FOP
RET
LD
JR
LD
LD
EI
JP
PUSH
LD
CALL
CALL
LD
RRCA
RRCA
RRCA
RRCA
POP
RET
LD
BIT
JR
IN
BIT
JR
LD
LD
CALL
RR
DJINZ
CALL
LD
RET
PUSH
LD
IN
CP
JR
DJINZ
LD
RRCA
POP
RET
END

2

IC3IFH
OFOH

OF 100H
402DH
OOH

OATFAH
3I840H
QF QO0H

1X,0
1X,SP
HL,FIRST-1
RDRBRYTE
E,D

RDBE

E,0

B, 10

RDBE

NXT8
RDEOR

BC

B, 8
RDBYTE
(CORNER) , A
HL

(HL) ,A
EOF

7, DONE
OFH

c,A

A,D

OFH

a,E

NC, NOOV

A

A,C
E,A
RDRYCK
RDBYTE
E

NZ, ERROR
BC

HL, -1
RSTSP
HL, 0
SP, IX

RETARG
BC

c,o
RDNIB
RDNIE
D,A

BC

A, (ROW7)
BREAK, A
NZ, ERROR
A, (PORT)
0,A
NZ,RDNIR
D,A

B,4
RDBIT

c

NEWBIT
RDBIT
a,c

BC
B, 65H

A, (PORT)
D

NZ , CHANGE
SAME

D,A

BC

NEWDOS

; BREAK KEY BIT
;CORNER OF SCREEN
;END CODE OF RECORDING
3FIRST BYTE OF BUFFER
ENTRY TO NEWDOS
;CASSETTE INPUT PORT
RETURN HL TO BASIC
; KEYBDARD ROW 7
;61440 DECIMAL
;DISABLE INTERRUPTS
;ZERO IX

;SAVE SP IN IX
;POINT TD BUFFER-1
;READ CHECKSUM BYTE
5 ZERD CHECKSUM

;READ PASSWORD

; ZERD CHECKSUM

;READ 10%x8 BYTES
;READ 8 BYTES

s READ NEXT GROUP

5 ZERD CHECKSUM

;SAVE BC

sREAD 8 BYTES

;READ BYTE

;DISPLAY ON SCREEN

s MOVE BUFFER POINTER
;PUT BYTE IN BUFFER
;15 IT END CODE?

; YES, BRANCH

;LESS SIGNIFICANT NIBBLE
SAVE IN C

;SWITCHED BYTE

sMORE SIGNIFICANT NIBBLE
;ADD MSM TO CHECKSUM
sSKIP OM ND OVERFLOW
; INCREMENT CHECKSUM
;ADD LSN TD CHECKSUM
s UPDATE CHECKSUM
sREAD NEXT BYTE
;READ CHECKSUM BYTE
;15 IT CORRECT?

;NO, BRANCH

;RESTORE BC

;RETURN

;BAD LDAD

; BRANCH

;600D LDAD

;RESTORE SP

sENABLE INTERRUPTS
3;RETURN HL TO BASIC
; SAVE BC

; ZEROD BYTE

READ HI NIBBLE
;READ LD NIBBLE
;SWITCHED BYTE
3SHIFT UNTIL CORRECT
;BY

sROTATING

sFOUR TIMES

;RESTORE BC

s RETURN

s READ PORT

;1S BREAK KEY PRESSED?
;YES, BRANCH

;READ PORT

;1S BIT O DFF?

;NO, TRY AGAIN

3SAVE PORT DATA
sREAD 4 RITS

;READ BIT

$SHIFT CARRY INTO C
;READ NEXT BIT
;DELAY FOR ONE BIT
;SWITCHED DATA BYTE
s RETURN

;SAVE B

sLO0OP 101 TIMES
;READ PORT

;HAS IT CHANGED?

; YES, BRANCH

;ND, CHECK AGAIN

s SAVE PORT DATA
sSHIFT BIT INTO ZARRY
sRESTORE B

s RETURN

;BY DANIEL S. LEWART

POPULAR ELECTRONICS

passed to pin 15 of /C2 to “open” gates
A and B via gate C. Gate A then passes
the Pocket Computer data to the po bus
of the TRS-80. Gate B, in turn, sinks
current from LED3 (pPGM oN) which,
when glowing, indicates that the TRS-
80 is ready to accept data from the
Pocket Computer.

Gates E and F of IC2 are always
“open” due to control gate D being kept
“on” by the ground at its input. Thus,
gate E allows LED2 (pc oUT) to glow as
data flows from the Pocket Computer,
while gate F, after inversion by ICIC,
drives test point 1 (TPI).

Power is derived from a conventional
full-wave rectifier (DI and D2). The
rectifier output is filtered by CI, and
regulated to 5 V by IC3. An indication
that power is applied to the circuit is
provided by LEDI (PWR).

Construction. The circuit can be fab-
ricated on a small piece of perf board
using point-to-point wiring, or a small pc
board can be made. Use sockets for ICI
and IC2.

The pc board and the small associated
power supply can be mounted within
almost any desired enclosure. The four
leads going to the TRS-80 Expansion
Interface (Fig. 3) should be as short as
possible, and terminated in a suitable
connector. The two leads that connect to
the Pocket Computer can be fabricated
from #22-gauge tinned copper wires.
Strip about 4 in. of insulation from the
ends of two #22 leads and they will fit
perfectly into the socket of the Pocket
Computer.

The power line cord can exit through
its own hole in the enclosure. The power
switch (S7) and the three LEDs (suit-
ably identified) mount on the upper sur-
face of the selected enclosure.

After construction, turn S/ on and
note that LEDI glows. Using a dc volt-
meter, make sure that there is 5V on pin
14 of ICI and pin 16 of IC2. Temporari-
ly short input leads Ao, IN*, and GND
together. This should cause LED3 to
glow. If it does, remove the short. The
interface is now ready for connection to
the TRS-80.

Softwaro. The heart of the project
is the machine-languagé)’ program
PCREAD/CMD (Table I). This soft-
ware detects the beginning and end of
transmissions from the Pocket Comput-
er, interprets the binary pulses, and
stores them as hexadecimal numbers in
the Model I memory. The program also
performs the timing function necessary
to read the 500-baud signals from the
Pocket Computer, and sets a blinking
display block in the upper-right corner
of the video monitor screen to indicate
when the data is being read. Detailed
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TABLE lI—PRINTER DRIVER PROGRAM FOR MX-80

100 FOKE

&H40BZ» AHEF 1 FORE &H40BL,&HFE!CLEAR 2000

110 DEFINT A-ZIDIM D255 ),F4( 255)  DEFUSR=&HF000

120 CHDO"
130 FOR

140

150

160

170

180

190 D0
200 D#(1
210 A$=C|
220 ¢ 3=

230 F$(2
240 F$(2

250 F$(2
260 PH(S
270 P& 7
280 INFU
290 IF U
300 FRIN

FCREAD/CHOM
I=1 70 11

READ AsE

FOR .J=A TO H
IF I+7 THEW READ D#$C.J)JELSE READ THIDFEJ)=Ts+"
NEXT

EXT
)=CHRE#$(13)
B8 )=CHR#$( 34 )
HR$( 27 )+CHR$( 735 )+CHR $( 5 )+CHR ¢ 255 )

YENy 25=F1y26=50R 5/ =CARET » 75=EXF

3 )=A$+CHR$( LEE HCHR$C 104 MHLHR$( 62 )4HCHR$( L04 )HCHR 3 166 )
o= A$+CHR£(150)+CHh$(EEEJ+LHR$\1'6)+LHh$(_u’J+th$‘la}}
6 =A% +CHR$( 8 JHCHRH( 4 ) CHRE$( 254 14CH
7 =A% +CHR$( 24 JHCHR$( 32 ) ol iJrL.HF\'i'
5 )=A$4CHRH( 254 J+CHR${ ){CHR&!146)+Chnif14n)+ﬁﬂn$'l4u)
T"HOW MANY CHARACTERS FER LINE"jW

=11 THEN 280
T"1)FC LDAD

2)DISK LOADT 3ILIST "5

310 INFUT"4)FRINT S)DISK SAVE  &)eXIT it

320 ON G
330 GOTO
340 “LOA
350 IF (
360 FRIN
370 IF ¢
380 FRIN
370 IF U
400 GOTO
410 ‘LOA
420 LINE
430 CMs=
440 CHD

450 GOTO
460 ‘LIS
470 M=&H
480 C4="
490 FOR

300

510

520

530 H M+
540 CLS:
930 B FE
560
a7
580 IF ER:
370 GOSU
600 1F (
610 C%=C
620 GOTO
630 C$=0I
640 Cls=
650 FRIN

660 IF G=

670 IF C
680 E=LE
690 IF C
700 N=N+

710 IF N

720 5%=§
730 IF ¢
740 GOTO

750 IF K=

760 LFRI
770 N=N-
780 GOTO
790 LFRI
8O0 S5%=C
810 GOTO
820 H=FE
B30 H=IN
B840 H=M+
B850 RETU
B&0) ' SAV
B70 LINE
B8O M=&HI
B?0 IF F

00" IF M

710 CH$=
920 CMD

230 GOTO
940 “EXI
250 ENI

760 DATA
970 DATA
780 DATA
790 DATA
1000 DIAT
1010 DAT
1020 DAT
1030 DAT
1040 DAT
1050 DAT
1060 LIATHA
1070 DAT
1080 DIAT

GOTO 350,420v470s470y870,550
300
I FROM FC
INFCO) AND 1)=1 THEN 380
TUTURN ON FOCKET COMFUIER"
INFCO) AND 1)=0 THEW 370
T"CSAVE FC FROGRAM"
SR{0) THEMN FRINT"BAD LOAU" ELSE FRIKNI"LULD LGAL"
300
0 FROM LISK
INFUT"LGAL FROM WHICH FILESFECT “iF%
"LOAD "4F4%
CM$
300
T (OR FRINT)
F100
"IN=01K=0
I=1 TO 7
GOSUER 820
IF BH>Q THEN C4H=D3C 16%L+H)HCH
NEXT
1
{FRINT C$
ERCM ) iM=M+1
LHEO ) THEN &30
AHFO) THEM 300
«( AHEQ ) THEN C$=CHR#%( B—&HED ) ELSE C$=" "
B 8920
CH " OR H»0) THEN C$=CH+CHR$(H+&H30) ELSE Cg=" "
$+CHR$( L +&H30 )" 3
450
$(CR)
F3(E)
T C%s +"OUTFUT STRING
3 THEN 550
$=CHR$¢ 13) THEN LFRINT S$i5%=""IN=0!K=01G0TO 550
NCC$)
1$5"" THEN C4=C1$iC1$=""1E=1
E

W THEN 750
$4C$
C$="1" OR N=4) THEN LFRINT 5$7 iK=N—4:5¢=""
550
O THEN 790
NT{LFRINT" "
K tK=0
720
NT S$:iLFRINT" "y
L IN=4+EIK=0
730
ER(H ) P
TOB/16) L =B~16%H
1
K
E 10 IISK
INFUT"SAVE TO WHICH FILESFECY "iF%
F108
EEK(M)<240 THEN M=H+1:G0OTO 890

«( 8HF 678 ) THEN FRINT"NO FRGGRAM LOADED"IGOTOD 300
“OUMF “+F$+" FLOOHy "+RIGHT$( STR$( 65536+1 )55 04" y 4020H"
Cr$

300

T

171 295" "!GUUTE:’,!,31/:1hN|$rF1rSGRr"s"sir":"
48,579 r )0l =yty—yxy /L
64r/u,@llrh!3r4-ur6171819!.yEXF
Ble93sArBsCrDsEsFaGyHsIr syl

A ?4r106;N,UrP,GrﬂsurT:UrU WrXeYyZ

A 1309132y e=y4-

A l441146-TDvaT[Fr1HLN

A 160y1735SINsCOSy TANASNACSs ATNHEXFyLN,LOGs INT s ARS

A SGNyLEG,IMS

A 1765183 RUNyNEWsHEMsL1ST » CONT » DEBUG » TSAVE 5 CLOAD

A 1925197y GRADFRINT » INFUT » RALLAN » DEGREE y CLEAR

A 208y222,IF yFORyLETyREMsENLyNEAT» STOF yGUTO» GOSUEy CHAIN

A FAUSEsBEEF y AREADNy USIHG s KETURN

a7




Enhancer/
Stabilizer

Improve picture detail,
sharpness. Reduce snow,
noise. Dfeal copyguard.

95 Works with any
$ 1 39 video tape recorder

Full featured ENHANCER/STABILIZ-
ER, MFJ-1421. Enhance control dramati-
cally improves picture clarity, detail, sharp-
ness, contrast. See individual strands of
hair, blades of grass. Noise Cancel Con-
trol reduces snow, picture noise. Gain Con-
trol improves faded picture, Enhance be-
fore recording to cancel VTR and tape loss.
Makes copies as good as original. Enhance
during viewing to bring out detall, sharp-
ness. Makes viewing quality of 6 hour
mode recordings comparable to 2 hour
mode. Bypass switch compares enhanced
with unenhanced. Stabilize Control re-
moves copyguard. Stops picture roll and
jitter. Play copyguarded tapes on any TV
set (requires RF modulator). Duplicate any
prerecorded tapes. 3 outputs. Can use as
distribution amplifier. Off connects input
to 1 output. For video only. 7x2x6".

tmEJ-1a00. $79.95 MFJ-1420. $119.95

VIDEO STABILIZER, MFJ-1400. Like
1421, less enhancer. Eliminates copyguard.
Duplicate and play any prerecorded tape.

VIDEO ENHANCER, MFJ-1420. Like
1421, less stabilizer. Improves picture de-
tail, sharpness. Reduces snow, noise.

$ 95 Never move
99 cables again
VIDEO-AUDIO DISTRIBUTION AMP-
LIFIER/SWITCHER, MFJ-1410. Tape 4
copies at one time that are as good as the
original. Amplifiers boost video and audio
to eliminate generation loss, signal degra-
dation. Bullt-in video-audio switcher. Sel-
ect from 4 sources, distribute to 4 outputs
without touching cables. 6x2x6'’,
RF modulator, MFJ-1430, $99.95.
Video coax cables, $9.95 per pair.
Order from MFJ and try it — no obligation. |f
not delighted, return it withid 30 days for refund
(less shipping). One year unconditional guarantee.
Order today. Call toll free 800-647-1800. Charge
VISA, MC or mail check, money order for amount
indicated plus $4.00 each shipping and handling.
Duplication of copyrighted material is illegal.

CALL TOLL FREE ... 800-647-1800
Call 601-323-5869 in Miss., outside continental
USA OR for technical info, order/repair status.

MF ENTERPRISES,

INCORPORATED
921 Louisville Road, Starkville, MS 39759
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17 SPRACE
18 DUOTE
19 P
20 i
z1 #
22 %
2E YEN
o4 +
25 PI
.
(
. )
S0 =
Si s
53 +
=4 .
ss X
=& Y
s7
L4 4]
L5 1
f=ta3 2
a7 =
&8 4
a9 S
70 L
71 Ed
72 a
7= =
74 £
75 T
a1 A
8z =]
= &
24 D
= E
86 F
87 =3
83 H
a9 1
Q0 oF
o | k
2 L
T M
4 N
95 o
94 F
7 0
g8 R
29 [

i |

N € E C |

e T k[ L
o S S S S S
O NE M B AR) =D B Bt W [
m
»
3

s
D

[Fe)

n

RADIAN
DEGREE
CLEAR
1F

FOR
LEX
REM
END
NEXT
sTOR
GaTo
GOSLIR
CHAIN
FALSE
BEEF
AREAD
USING
RETURN

Fig. 4. Token equivalents for converting

hexadecimal number characters into BASIC statements.

function of the program is shown in the
“Remark” column in the listing.

A BASIC driver program (PC-
READ/BAS) then takes the hexadeci-
mal numbers characters stored in the
Model I computer memory (equivalent
to the Pocket Computer program list-
ing), forms them into tokens, and trans-
lates the tokens into BASIC statements
according to Fig. 4. (This was first
derived by Norlin Rober.)

Three versions of a printer driver pro-
gram were written in disk BASIC for
Epson MX-80 with Graftrax, Paper
Tiger IDS /440G, and for printers with-
out graphic capabilities. The version for
the MX-80 is listed here (Table II).
Minor modifications would be required
for other graphic printers. These pro-
grams are available on diskette (see
Parts List). The BASIC programs give
the option to specify the maximum num-
ber of characters per line. The text will

break at whole tokens when the maxi-
mum number of characters per line is
exceeded (again see Fig. 1).

Checkout and Operation. Connect
the Pocket Computer to the interface as
shown in Fig. 3. With both units pow-
ered up, CSAVE a program and note that
LED?2 on the interface blinks. If you
have a scope, observe the rectangular
pulses at TP/ as the Pocket Computer
outputs in the CSAVE mode.

Now turn everything off and plug the
interface PI connector into the Model I
Expansion Interface as shown in Fig. 3.
Turn on the power for the TRS-80 Mod-
el I, the interface, and the pocket com-
puter, run a BASIC driver program
that calls PCREAD/CMD. When
prompted, CSAVE a program from the
Pocket Computer. You then have the
options of displaying, printing, or saving
the program.

POPULAR ELECTRONICS

BY RAYMOND L. KIRBY

NTRUSION systems to protect

one’s valuables and life have be-
come increasingly popular as burglar-
ies continue to rise. The theft-preven-
tion system presented here operates in
an effective manner using unusual
means to thwart thieves.

Firstly, it’s a pre-entry deterrent
since it is activated by attempted
forced-entry noises such as the sound
of breaking glass, splintering wood,
metal striking metal, etc. At the same
time, it ignores such “‘normal” sounds
as talking, telephone ringing, and the
doorbell. Secondly, it does not require
running of wires and installation of
switches, and so on. As a consequence,
the system alerts the user to forced-
entry efforts before the thief can enter
the home, and installation is utterly
simple,

The pre-entry warning system de-
scribed in this article features a sound
discriminator that can cover a 3000-
square-foot area, a 110-dB siren, bat-
tery backup in case of power-line fail-
ure, the ability to turn on lights, an
exit delay, duration control, remote
arm/disarm, and compatibility with
many other instrusion alert systems.
Best of all, this system can be built for
under $200. 3
Circuit Operation. As shown in Fig.
1, the ceramic microphone picks up
the entire gamut of sounds within the
protected area. The microphone sig-
nal is amplified by ICI A4, which has
some frequency rolloff due to R2 and
C2. Stage gain is determined by R4,
which is set during calibration.

After level selection by RS35, the
audio signal is fed to bandpass filter

ANEW EFFECTIVE
ANTI-BURGLARY SYS

Here’s a wireless theft-prevention system
that sounds an alarm before
a burglar enters the home

ICIB. The feedback network consist-
ing of C5, C6, R8, and R9 peaks this
circuit at approximately 16 kHz.
Thus, conventional speech and house-
hold noises will not pass the /CIB fil-
ter—but, the high-frequency (me-
chanical) noises caused by attempted
forced entry will. The filtered audio
signal is then applied to timer 7C2A4 of
Fig. 2.

When the filtered audio signal ap-
plied to pin 6 exceeds about 4 V, /C2A4
is activated. The timing circuit con-
sists of R13, RI4, and C8, with RI3
permitting a duration adjustment be-
tween 10 seconds and two minutes.
This range can be shortened or
lengthened by changing the value of
R14.

When pin 5 of IC24 goes high, C9
charges and causes pin 13 of IC2B to
go high. This, in turn, causes QI to

turn on, thus keeping pin 6 of IC2A4
high to prevent self-activation. Diode
DI prevents rapid discharge of C9 via
pin 5 of IC2A. This hold-off lasts
approximately five seconds. Since pin
9 of IC2B goes low during this time,
LEDI] remains off. However, after the
brief timing interval, pin 13 goes low
and pin 9 goes high. This shuts off Q1,
arming the circuit, and the high at pin
9 turns on LEDI, signifying that the
system is ready to activate.
Transistor @9 is also coupled to pin
6 of IC2A. As long as a short exists
across the N.C. LOOP terminals, Q9 is
cut off. When the short is removed,
Q9 goes into conduction and shuts
down IC2A, similar to the action of
Q1. To prevent false activation under
low-voltage conditions, transistors 02
and Q3 of Fig. 3 form a Schmitt trig-
ger. The collector of Q3 is connected
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