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The TMSI "SUPERSET" adds a new dbension to your HeathJZenith HJZ19 terainal or 
HJZ89 series coaputer. Benefits include a vastly increased character set, 
iaproved graphics via the NORCOM GT-PROM-, faster operation, rock stable 
"flicker-free" display, and reduced power consuaption to run cooler. 

The SUPERSET has ~ll aodes ~nd esc~pe sequences of ~ st~nd~rd HJZ19 or HJZ89, so 
no software changes are needed. It also includes aost features of the 
HUGJWatzaan, Super-19, and Ultra-ROM including on-screen clock, new baud rates, 
~nd enhanced keybo~rd and displ~y aodes. 

FEATURES 

• 4 st~nd~rd text fonts: H19, VT-100, GT-PROM-. ~nd Greek. Option~l SUPERFOHT 
~dds H29. IBM PC, superscripts, subscripts, and double-wide characters. 

• 4 gr~phic sets: enh~nced H19, DEC speci~l graphics. GT-PROM-. ~nd a~th; 

Optional SUPERFOHT ~dds IBM PC, fineline, and lOOx160 dot graphics. 

• Magic Menus, for instant help and setup. 

• True reverse screen (black characters on white screen). 

• Hew ~ttributes: blink, reverse video, or ~ltern~te ch~r~cter set. 

• 4-aode function keys (noraalJshiftJctlJctl-shift). 

• Tranaa1t speed 11a1t1n9 for iaproved screen duapa. 

• Iaproved interlace aode, with reduced flicker. 

• Screen aaver blanks screen after 15 ain 1~ct.ivitl'. 

• Super:( •• toperat.ion for qui~r.sponse (up to 3SI{ baud). 

• On-acreen digital cloek/t;t:alendar. Optional SUP:ERCLOCIC- .adda bat.t.ery backup. 

• S~v.JRestoreJSwap teraina1 aode coaaanda for rapidtaak awitching_ 

• N~tive ~nd tr~n.parent aodea for apecial appl.icationa. 

• It even does Windows! With StJPERCLOCK, aave/rntore'awQP any part of screen 
with off-acreen ae.ory. 

Th'e kit contains ~ set of low·powu CKOS ICa to r~place the progrQa. keyboard. 
and character generator ROMs: diaplay RAila: and a £w other ltiaceUailltOUa ICa. 
The new pa,rta are aignificantly f.eal:;er and reduce lo.ding on the +8 volt .. ..,pply 
by abo.t.at 300.A. Installation taka. una-I" 'In hour, andaolder1~ ia requl.red .. 



Since this kit oper~tes in ~ .~nner not ~uthorized by He~th/Zenith, 
it voids the w8rr8nty 8nd a8Y not work in 811 a8chines. But we heve 
inst811ed it successfully on aany .achines, end use it ourselves 
daily. 

WARRANTY 

This product c8rries e ninety (90) d~y li.ited w~rr~nty. 
If you have any questions or probleas with this product 
or our service, ple8se cell or write us et the eddress 
below, and we'll do our best to help. Sorry, we can't 
8ccept collect calls. 

For a period of ninety (90) d~ys ~fter delivery, we will 
repair or replace free of charge any part or product 
found defective in either .8terials or workaanship. We 
further warrant thet the product will aeet our published 
specificetions for e period of ninety (90) d8ys when 
esseabled and used eccording to our published instruc
tions. If a defective pert or 8 design error on our p8rt 
c~uses 8 part or product to fail during the warranty 
period, we will rep8ir or replece it free of ch8rge. 

Our w~rrenty does not cover, ~nd we ~re not responsible 
for d8aage caused by 8buse. incorrect asseably. defect
ive tools, or unauthorized aodific8tions. Our w8rranty 
does not include reiaburseaent for inconvenience, loss 
of use, or custoaer l~bor. 

This w~rr~nty includes only p~rts and products sold by 
us. and does not cover equip.ent to which our parts or 
products aay be connected. We are not responsible for 
incidental or consequential daa~ges. Soae states do not 
~llow exclusion of incidental or consequential daa8ges. 
so this aay not 8pply to you. 

TISI c/o Lee A. Hart 
28612 liddle Crossing Road 

Dowagiac, III 49001 

(616) 182-39S0 

Copyright 6/20/88 by Le. A. HQrt. 28612 KiddIe Crossing Road. 
Dowagiac, II 49041. 

GT-PROI ia included undar Hcen .. froa MORCOI. 9630 H~yes. Overl~nd 

Park KS. 
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PARTS SUPPLIED 

Check to be sure you have all the following parts. Don't reaove the lCa 
(integrated circuits) froa their protective packaging until ready for use. 

Qt-y Part. no. 
1 101.402 
1 101.412 

(or 101.430) 
1 101.422 

(1) (MK48T02) 
4 5514 or 2114L 
1 74S138 
1 74FOO 
1 701.402 
1 701.412 

(or 101. 440) 
1 330 pf 
1 10uF 20vdc 
1 P3.1 
1 P6.1 
1 
1 3" piece 

INTRODUCTION 

Description 
SUPERSIET Prograa ROM 
SUPERS]:T Character ROM 

(SUPERFONT Character ROM) 
SUPERSET Keyboard ROM 

<SUPERCLOCK} 
1Kx4 flsst static RAM 
1 of 8 decoder, Schottky or Fast 
quad 2--input NAND gate, Schottky or Fest 
24-to-:28 pin socket adapter 
24-to-28 pin socket adapter 

<24-to-:28 pin socket adapter for SUPERFONT') 
disk c.!raaic capacitor 
tantalua capacitor 
3-pin .,025" header 
6-pin .025" header 
12" ho.)k-up wire 
braided solder-wick 

The SUPERSET is an enhanced set c)f parts for the H/Z-19 terainal and the 
H/Z-89/90 coaputers. It includes ALL features of the standard H/Z19 terainal 
(Heath, VT-52, and ANSI aodes) plus the following: 

• Selectable character sets: A I~tandard H19 has one 128-character font. The 
SUPERSET expands this to 4 fonts ()f 128 characters each (512 total>. 

Font 1 is the original Heath set, with ainor iaproveaents such as 1/4 dot and 
3/4 dot area fills, aislling 2x2 graphic character, and iaproved 
appearance when using t4!xt characters for graphic appllicationa 
(drawing boxes with :1-1 etc). 

Font 2 is the DEC VT-100 with Special Graphics set, useful for thin-line 
drawing. and for di.playin~f control codes. 

Font 3 is the NORCOM GT-PROft which adds 
characters to plot dots in a 2x5 
<160x125 dot re.olution gr«tphics). 

a boldface text font, and graphics 
aatrix within a character cell 

Font 4 replaces the graphics characters with a .et of special character. 
including aath syabola and Greek alphabet. 
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The optional SUPERFONT adds 4 additional fonts (for 
Additionally, each :font has 256 characters instead oi' 128, 
2048 displayable characters. 

a total of 8). 
:for a tCltal o:f 

Font 5 is the Heath H/Z29 terMinal character set. It has the standard H19 set 
plus superscripts, subscripts, Greek letters, and fine-line graphics. 

Font 6 is the VT·-I00, but with both single- and double-width character &ets 
(40 or 80 characters per line). In transparent Mode or with graphics 
enabled, it displays MneMonics :for all control codes (~ for Line Feed, 
etc.). 

Font 7 i& APA-graphics (All-Points.-Addres&able). Each character cell is 
broken into 8 parts, 2 dots. wide by 4 dots high. Thus picture.a can be 
drawn to a resolution o:f lOCI pixels high by 160 pixels wide. 

Font 8 is the 18" IPC 1II0nochroMe dir:.play adapter character set. Charact.ers are 
forMed in a 7x9 dot Matrix (rather than 5x7), and include a va:riety of 
special SYMbols unique to the PC. 

• Cuts heat and power conSUMption. The SUPERSET reduces TL8 power con,6uMption 
by 300 MA for a cooler and More reliable Machine. 

• Faster operation. Supports up to 3ei400 baud without handshaking, and a 3 "HZ 
TLB clock. Previously slow routinel~ like cursor positioning, character insert 
and delete, and line and screen ez'ase are over 3:1 :faster. Screen updates up 
to 4 tiMes quicker! 

• Flicker-free display. The SUPERSET includes our flicker-free kit; no "black 
dashes" when chara1cters are scrollE.d or written rapidly on the screen. 

• Digital clock/calendar display on t.he 25th line. The 24-hour clock lIay be 
set, read, or reset to 00:00:00. The calendar can be set or read to display 
the Month, date, and year. TiMe anel/or date can be sent to your COMputer with 
a single keystroke. The clock/calendar display May be turned on or off, and 
norMal 25th line operation is not 11:f:fected. The clock is accurate to 10 
sec/day, and unaffected by reset:: the optional SUPERCLOCK iMproves accuracy 
and adds battery backup. 

• New display options. True reverS4it screen 
charactera). IMproved interlace M()de with 
autoMaticallY'blanks acreen after 3.5 Minutea 
it i:f any key i8~truck or data ia received. 

Mode (white screen with black 
reduced flicker. Screen saver 
without activity, and re-enables 

• "agic Ifenus. Control-ESCape calls a aeries of full-screen Menus that outline 
terMinal operation and ESC aequencna. Select the deaired operation frOM the 
lIenu. When finiahed, the screen ia reatored to ita original state. 

• Local function keya. CONTROL+functlLon keya perforM iMMediate local functiona; 
poaition curaor, clear acreen, sel.~ fonta, set Modes, display lIenua, aend 
date or tille, etc. 

• "ore attributes. Inatead of Juat reverae video, the attribute (8th bit) can 
select reverse Video, blinking, or with SUPERFONT, a character frOM the upper 
hal:f o:f en extended 256-char set. 

• New cursor options. Select any cOMJ)ination of blinkin9- or non-blinkin9; and 
block, underline, or no cursor. 
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• Enh~mced trans_it functions. In addition to trans_it page and 25th line, the 
SUPERSET adds tranaait line, chtlracter, clock, and calendar. Trans_it speed 
li_iting holds speed to 60 chars/sec to allow screen du_ps to slow devices 
like printers or BASIC. A cursor amows characters as they are sent. 

• I_proved ter_inal operation. Optic)ns for Half and Full duplex, 7- or 8-bit 
word length. and hardware and noftware hand~aking. New baud rates include 
75, 134.5, and 38,400 baud. 

• Native _ode keyboard. Each key produces a unique 8-bit code instead of 
_ulti-character escape sequences. Function keys have unique codes for nor_aI, 
shifted, control, and control-~i.:ft co_binations. 

• Transparent _ode. Each 8-bit code fro_ 0 to 255 produces a unique visible 
character, so ESC sequences aJ~en't needed for graphics and reverse video. 
With SUPERFONT, a single code can display any of 256 unique characters. 

• Save and Restore !!odes. ESC sequtmces to save and restore current ter_inal 
state: nor.al/shift/alternate keypad, nor_al/reverse video, text/graphics, 
cursor type, etc. A "soft" ESC z c)ption resets the ter_inal to the last saved 
state, rather than to the DIP swi1~ch settings. 

• I_proved ANSI _ode. !!uch faster, Ilore VT-100 ESC sequences. 

SPECIAL CASES 

These instructions assu_e you arta installing the SUPERSET in a standard, 
un_odified H/Z19 ter_inal or H/Z89 co_puter. This kit affects ONLY the Ter.inal 
Logic Board (TLB): don't worry about any changes you have aade elsewhere in the 
co_puter. 

If you have changed your TLB clock opeed, it should be put back to the original 
2KHz. Though the SUPERSET will changu this to 3KHz, it is best not to _ix up two 
different waya of doing the aa_e thing. 

Since the SUPERSET replaces your e)cisting ROt!s, you cannot use it with the 
HUG/Watz_an, Ultra-ROK, Super-19, or Font-19 ROKs. But _oat of the features of 
theae parts are already provided" The SUPERSET alao will not work with the 
Cleveland Codonics Iaaginator or Nort~west Digital Graphica-Plus boards. 

The SUPERSET is derived froa the standard H19 ROt! and HUG/Watzaan RO!!, so it 
includea all of the feature. and ESC aequence. of these part •.• Aa a result, it 
ia 99~ co.patible with aoftware that worka with eithero! theae parta. The 
reaaining 1~ includes prograaa that send previooaly illegal ESC sequencea, or 
take advantage of bugs in the earlier RO!!s. 

In addition, the SUPERSET includes _c.st of the ieatureA ol·t.be Ultra-ROt! and 
Super-19. But it is not software coapatible with theae ROtls: it. is iapossible to 
chooae a set of ESC sequence. coapatible with all these parta. When choosing an 
ESC sequence for a given function, the SUPERSET's order of preference was: 

1at: uae the aaae ESC aequence a" a atock Heath H/Z-19 
2nd: saae as HUG/Watz.an 
3rd: Heath H/Z-29 
4th: Super-19 
5th: Ultra-ROM 

laat: invent a new ESC sequence 
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INSTALLATION 

Installation is easiest if you have an H/Z19 terllinal. Just follow the nUllbers 
in each illuatration. Work carefully, and lIark off each step aa you cOllplete it. 
Check your work, or better yet, have sOlleone elae check it for you lIistakea 
suddenly get very expensive after you've turned on the power! 

If you have an H/Z89 series cOllputer, things are lIore involved. But there is on 
H19 terllinal hiding under all that clutter. There are so lIany variations between 
cOllputers that we can only give general instructions to rellove and install the 
CPU and acceaaory boards. Call us if you need help, or refer to the appropriate 
lIanuals. 

This is NOT a proJect for a be~inner. Installation requires skill in soldering, 
counting pins on integrated circuita" and locating and cutting traces on a 
printed circuit board. If you did not build your H19/H89 as a kit or have no 
experience as an electronics technician, please find soaeone elae t':l do the 
installation. 

TK51 can istall your !5UPER5ET for you. Please call firat to get an RKA (Return 
Material Authorizatiol~) nuaber. Thia leta us plan ahead to avoid long delaya. 
Inatallation is $125 :if you aend us yClur working TLB; or $150 (plua parts) if you 
tried to do it yourself, broke the TU" and THEN aend it in • 
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OPENING 

CAUTION! 
Hazardous voltages are 
present in the coaputer. 
Be sure the line cord is 
unplugged whenever the 
cabinet is open. A high 
voltage charge aay be 
present on the flyback 
tranaforaer and picture 
tube even if unplugged. 
QQ!~I_IQ~gH_IHg§g_aBga§! 

~o"er 

a:l:NET 

I 
/ 

I 
/ 

I 
/ 

/ 

/ 
/ 

/ 

1. Turn the Ilachine off and unplug the power cord. 

2. Find the two latches on the cover (one on each side). 
Open as shown above. 

3. Tilt the cover back. and unplug the fan'. power connector. 

4. Slide the cover off the Machine. and set it aside. 
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UNPLUG I/O BOARDS <COMPUTERS ONLY> 

REMOVE MOUNTING SCREWS 

UNPLUG BOARDS FROM THE CPU BOARD. 
INCLUDING ANY CABLES TO THE CPU BOARD. 
BOARDS NEED NOT BE REMOVED FROM MACHINE. 
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REMOVE CPU BOARD <COMPUTERS ONLY> 

UNPLUG CONNECTORS LIFT BOARD AND 

REMOVE SCREWS 
(1 AT EACH END) 

- 7"-

UNPLUG 3513 

fij\ REMOVE CPU 
\V BOARD 



INTEGRATED CIRCUIT HANDLING 

Integrated circuits (ICs) are 
rugged and reliable components. 
but they can be easily daaaged by 
static electricity or improper 
handling. Use the following pro
ceedures when installing or 
relloving ICs: 

1. Rellove the IC with an IC 
extraction tool (or a small 
screwdriver). Hook the tool 
over the ends of the IC and 
pull straight up. rocking 
slightly from end to end. 

2. Hold on to the IC until it is 
either replaced on a board or 
stored safely. ICs can be 
safely stored in special IC 
tubes. black conductive foam. 
or wrapped in alullinum foil. 

® 

REMOVE THE :IC 

UP 

3. Straighten any bent pins on the 
IC. The pins should be parallel 
to each other and at right 
angles to the case. Somo ICs 
may have their pins spread out 
slightly (see illustration). If 
so. align the pins by gontly 
pressing against a tablo top 
and bending as shown. 

F\--. 
I I 
I I 

Q) NOT THIS 

4. When installing the IC. align 
the notch and/or dot with the 
index mark on the board (see 
below). Be sure all the pins 
enter the holes of the socket. 
and then press the IC into its 
socket. 

BENO ••• 

o LIKE THIS 

STRAIGHTEN THE LEADS 

SIIlL 

'~~~~c~ WI ~~ ~p::Jlu 
Pili I PIM I P'M 1 P'M 1 

AT INDE 
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USE THESE INSTRUCTIONS FOR AN OLDER H/Z19 WITH A I0-HOLE CONNECTOR AT P401. 
FOR AN H/ZI9A WITH AN 1I-HOLE CONNECTOR AT P40I, GO TO PAGE 17. 

---

REMOVE 2 MOUNTING SCREWS. 

OLDER H/Z.19 

(FRONT VII::W) 

CONNECTOR 

SERIAL CONNECTOR 
BACK OF BOARD) 

8 TERMINAL LOGII: BOARD 

~~GRN I + Cr 
-8-----.-' 

c) Cr, f ....... . I ~r '---_---I 01234~67 

01 tCJI,---------,tc=J j . 
c) c) c) CJ ~~~~!;!, 

C} CJ CJ C} OCJI + 
c) CJ CJ C} In 0 r-l r---l 
I + CJ c) c} LU L-T L-J 

UNPLUG SPEAKER CONNECTOR ~IT P402. 

o UNPLUG KEYBOARD CCINNECTOR AT P403. 

(~) REMOVE TER:MINAL LOGIC BOARD AND LAY ON TABLE. 
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REMOVE THE IC AT U451. ') 
U451 <TOP VIEW} • BEND OUT PINS 31, 33, AND 34 • 

REPLACE U451 SO THESE PINS 
DO NOT ENTER THE SOCKET. 

31 33 34 

2 A. FIND THE TWO FOIL TRACES JUST TO THE RIGHT OF U473. 
CUT THE RIGHT TRACE NEAR THE BOTTOM HOLE AT THE "X". 

B. SOLDER A WIRE FROM U451 PIN 31 TO THE HOLE AT THE 
LOWER END OF THE TRACE YOU JUST CUT. 

OLDER H/Z1'3 
TERMINAL LOGIC BOARD 

(FRONT VIEW) 8 8-
~I~ C I CJ E:J= 1 

J= I-: 

[ 
r 

=r 
---. 

[ I I 1c=J EJ= 1 •••••••• 
IT 01234567 

I I +u 1 2 H 
n · CUT THIS TRACE AT "X" · 
ILL t c=rl tL:S1 I · · -r · · _ 3:.7~ ,34J · · -- ~. 

27 

IU471 + C3 C=} l!!i ••• 
01'~!456·' 

20 
I I I 1 " 

A. REMOVE IC #444-29 FROM U473 ~ ~ 
B. I NSTALL S~CKET #701.430 • TI 11111 II IY'II- NEW 

AT U473. rHE SIDE WITH THE : PI~~: 
WIRES AND EXTRA PINS GOES ~ , 

IC #101. 430 

WIRE FROM PIN 2 ON THE RIGHT END AS SHOWN. ~.;TtI •••••••••• ~S':II"~ 

~-----------------
C. BEND OUT PIN 26 OF THE 

"SUPERFONT" IC #101.430 

D. INSTALL "SUPERFONT" IC 
AT U473 SO PIN 26 DOES 
NOT ENTER THE SOCKET. 

WIRE FROM PIN 27 

#701.430 
: 

,l~::::::::L~ 
L V SOCKET 1J473 

SOLDER THE WIRE FROM PIN 2 OF SOCKET ASSV #701.430 TO U451 PIN 34. 

~ SOLDER THE WIRE FROM PIN 27 OF SOCKET ASSY #701.430 TO U451 PIN 33. 

@ SOLDER ONE END OF A WIRE TO THE BENT-OUT PIN 26 OF IC #101.430. 
SOLDER THE OTHER END TO THE "LATED-THRU HOLE JUST LEFT OF THE 
PR I NTED "20 II JUST BELOW U4"":t I . 

--_._----_._---



REPLACE THE CAPACITOR NEAR U479 WITH THE 10UF CAPACITOR SUPPLIED. 
THE END MARKED "+" GOES IN THE BOTTOM HOLE, TOWARD U476 AS SHOWN. 

U461 I 

SOLDER A 330PF CAPACITOR INTO THE HOLES SHOWN: 

A. THE RIGHT HOLE IS JUST ABOVE THE "U" 
IN THE SILKSCREENED LEGEND "U424". 

B. THE LEFT HOLE (GROUND) IS JUST RIGHT OF THE 
SILKSCREENED "1" FOR PIN 1 OF U461. 

OLDER H/Z19 

_ _ T_E_R_M_.I_N_A_L_L_O_G_I_C_B_O_A_R_D __ E] ----------t.,..., (FRONT VIEW) W 

c=J EJ=EJ= 
C} .-------.+ II II II II EJ= 

- 01234~67 c=J c=J 

tQ 
c=J c=J C] ~~I!!;:' 

c=J1 + C) DCJI + 

c=J /l111I11I11I1ID! 

0: ! B ill DC)c=J 
c ] [ =t I +J!,CJ 9ill 

§C=J t 
LOOK FOR C476 (470 PF; MAY BE ON BACK OF BOARD). 
IF FOUND, REMOVE IT. 

4 REMOVE THE 74LS00 AT U466. REPLACE IT WITH THE 74F'00 SUPPLIED. 

3 REMOVE 74LS273 AT U476. BEND OUT PIN 1 AS SHOWN, 
AND REPLACE IT SO PIN 1 DOES NOT ENTER SOCKET. 

- 11 -
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1 A. REMOVE 444-46 (OR 444-~3) AT U422. 

B. INSTALL SOCKET *701.402 AT U422. 
THE END WITH THE EXTRA 'HRES 
GOES ON THE RIGHT SIDE $~S SHOWN. 

C. INSTALL "PROGRAM" IC *101.402 
AT U422. 

2 REMOVE ANY IC j=\T U423. 

OLDI::R H/Z 19 

~:::::::::~ 
I U422 

____ T_E_RM_I_N_A_L __ L_OG_I_C_B_O_A_RD ____ ~ --------or-J (FRONT VIEW) W 

CJ c=J EJ= EJ= 
~~ c=J. 1 ,...----'""If II II. II. EJ= 

. l . - 012:34~67 r--1. r--1. 
G:.:..:: • ,~ 'r L-J L-J 

tC ~~ -=~ ~ tc:J 
c=J c=J C] 
c=J c=J [ U470 + 

c=J:JI~ ~ I + ~ 
CL ~ I + llJ 

ill C] C3: 

U422 

:3 REMOVE 2114 AT U·469. REPLACE WITH 2114C OR ~~14. 

4 REMOVE 2114 AT U467. REPLACE WITH 2114C OR 5514. 

5 REMOVE 2114 AT U468. REPLACE WITH 2114C OR 5514. 

6 REMOVE 2114 AT U470. REPLACE WITH 2114C OR 5514. 
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REMOVE 74LS138 AT U419. FIND THE NEW 74S138, 
AND BEND PIN ~ OUT AS SHOWN. INSTALL IT AT 

U419 SO PIN ~ DOES NOT ENTER THE SOCKET. 

OLDER H/Z19 

5 

c!:~m:1 
(TOP VIEW) 

..,... _______ ~ _____ TER_M_I_N_AL_L_O_G_I_C_S_O_A_R_D __ ~ ----------,r-' ~ W (FRDNT VIEW) W 
(1111111111, ~ D' EJ= D= 

~Cl[ ~........ G:=J= 
t==1 ----1 01234~67 ~ ~ • 

rl"'----to [ tC,,, I t I 
~~~ 
CJCJI + 
O=-CJ CJ 
d~~ c:::J 

C] 
C] 
C] 

CJ CJ CJ db '---
~I CJ C} 

[=r 
1 

• • • • • • · 

U430 

I I I I I I I I I I I I I I I I 

L_ 
REMOVE 444-37 AT U430. REPLACE IT 
WITH "KEYBOARD" IC *101.422. 

3 A. SOLDER ONE END OF A ~II PIECE OF WIRE 
TO PIN 6 OF JP10. 

B. SOLDER THE OTHER END OF THIS WIRE 
TO THE BENT-OUT PIN OF U419 (74SU38 PIN 5). 

C. POSITION THIS WIRE FLAT AGAINST THE BOARD. 

4 A. CUT AND REMOVE THE CONNECTION BETWEEN JP10 PINS 2-5. 
THERE MAY BE A PIECE OF WIRE, FOIL ON THE BOARD, OR BOTH. -B. SOLDER A JUMPER WIRE BETWEEN JP10 PINS 1-5. 
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rl 
I + 

TI0123'+~671 CJCJ 
..II.. · 

tCJI tl t 
• • • · · · · · ~ · · 

CJ I I I I I I I I I I I I I I I I 
JP22 

CAREFULLY CUT AND REMOVE ANY JUMPERS 
BETWEEN JP22 PINS 2-3, 3-4, AND 7-8. 
THERE MAY BE A PIECE OF WIRE, FOIL 
ON THE BOARD, OR BOTH. 

B. SOLDER A JUMPER BETWEEN JP22 PINS 1-2. 

C. .. " " JP22 PINS 4-5. 

O. " " " JP22 PINS 6-7. 

CUT AND REMOVE ALL JUMPERS BETWEEN ADJACENT PINS AT JP21. 

B. CLEAR SOLDER FROM THE HOLES WITH THE SOLDER WICK SUPPLIED. 

C. INSTALL A 6-PIN HEADER IN THE HOLES AT JP21 (SEE BELOW). 
THE PLASTIC BODY GOES ON THE BACK SIDE OF THE BOARD. -D. SOLDER THE PINS TO THE BOARD FROM THE FRONT SIDE. 

LONG END OF 6-PIN 

FRONT (COMPONENT) SIDE OF 
HEADER "
BOARD, 

BACK SIDE OF BOARD/ 
PLASTIC RETAINE 

3 LIKEWISE, REMOVE ANY JUMPERS AT JP20 BETWEEN PINS 1-2 OR 2-3. 
SOLDER A 3-PIN HEADER INTO THE HOLES AT JP20. 

(!) IF YOU HAVE AN OHMMETER, CHECK TO BE ABSOLUTELY SURE THERE ARE NO 

SHORTS BETWEEN ADJACENT PINS EXCEPT AS SHOWN ABOVE. 
- 14 -



1 A. REMOVE THE Z80 IC AT U4i~1, AND BEND OUT PIN 3 AS SHOWN. 

B. INSTALL U421 SO PIN 3 DIlES NOT ENTER THE SOCKET. 3 

C. ~~L~~:lT~NW~~E FROM SOCKET U422 [:::::::~~~~:::::::~I 

Oll:>ER H/Z 1 9 

_ ______ TE_R_MI_N_AI.-_L_O_G_IC_B_O_A_RD _____ ~ ___ • ______ ~ (FRONT VIEW) W 
1111111111 

I I 

"---&...I~ rl'---~r~ 
CJ ,---I ---.-J+ CJ C} 
CJI +CJC} 
D:JICJ CJ ,---I ---.-J+ 
d CJ CJ I TJP20 

U42l ~[ 

D 
..---J!!!!!!!""""-----2' 

m U422 ~. 

C31 + 

C3CJ 
3 I""!i-I" 78 27.L... CJ CJ CJJ11 +:!~] I:;:J~: CJ II11111111111111 

.J g -. i~ ~2 JP22 

CJ CJ I T CJ~: J... D'~ 
-,

P2l m ~ 

2 PLUG THE 10-PIN CONNECTOR FROM SOCKET U422 

ONTO JP20 AN]) JP21 AS SHOWN • 

. - US -



PUT TERMINAL LOGIC EmARD BACK IN MACHINE. 
REPLACE THE MOUNTIN~3 SCREWS (1 AT EACH END). 

PLUG POWER ~:ONNECTOR ONTO P401. 
BE SURE IT IS NOT OFFSET BY A PIN. 

~PLU~3 IN SERIAL CONNECTOR P404 (ON BACK). 
BE SURE IT IS NOT OFFSET BY A PIN, 

AND THE BROWN WIRE IS ON TOP. 

OLDER H/Z19 

---S TERMINAL LOGIC lBOARD 
(FRONT VIEW) 

YE~1111!l! III~RN 11 CJ 
-s---,-I 

CJ CJ I--~+ ....... . 
I + ' 01234~67 

-

'-------'-I

q L. 
CJ CJ CJ 
CJ CJ c=J 
D:JIc=J c=J 

C]I,----.-..J+ 

Dc=J 

c=J c=J 

PLUG IN THE SPEAKER 
CONNECTOR AT P402. 

..... 
r--l P403 
L-J l!1 I I I I I I I I I I I I I 

t 
PLUG IN KEYBOARD CABLE AT P403. 
BE SURE IT IS NOT OFFSET BY A PIN. 

THIS COMPLETES INSTALLATION OF THE "SUPERSET". 
CHECK YOUR WORK CAREFULLY, THEN GO TO "TESTING", PAGE 24. 
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USE THESE INSTRUCTIONS FOR A NEWER H/ZI9A WITH AN II-HOLE CONNECTOR AT P401. 
FOR AN H/Z19 WITH A I0-HOLE CONNECTOR AT P40I, GO TO PAGE 9. 

REMOVE 2 MOUNTING SCREWS (ONE AT EACH END), 
AND 6 SCREWS ON THE BACK (IF NECESSARY). 

a UNPLUG POWER CONNECTOR 
AT P401. 

UNPLUG SERIAL CONNECTOR 
(ON BACK OF BOARD). 

NEWER H/ZI9A 

_ ~ ____ T_E_R_M_I_N_A_L __ L_OG_I C_B_O_A_R_D __ _ W (FRONT VIEW) 

1IIIIltlllljREEN 0 
0, + 
CJ 

........ 
01a34~67 

01 '-----_-----Jt CJI,-----------It c=J 1 

CJCJCJ . 
OCJI + 
o 01 +~. ----J 

· • · 

I + 01,-----J 

o 01 tCJC~m; 0 CJ 
CJCJ8CJCJW P403 

~UG SPEAKER CONNECTOR AT P402. 

flllllllllilla! 

(§) UNPLUG KEYBOARD CONNECTOR AT P403. 

@ REMOVE TERMINAL LOGIC BOARD AND LAY ON TABLE. 
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REMOVE THE IC AT U452. 
U452 <TOP VIEW) • BEND OUT PINS 31, 33, AND 34. 

REPLACE U452 SO THESE PINS 
DO NOT ENTER THE SOCKET. 

31 34 33 

2 A. FIND THE TWO FOIL TRACES JUST TO THE RIGHT OF U420. 
CUT THE RIGHT TRACE NEAR THE BOTTOM HOLE AT THE "X". 

B. SOLDER A WIRE FROM U452 PIN 31 TO THE HOLE AT THE 
LOWER END OF THE TRACE VOU JUST CUT. 

NEWER H/Z19 

_____ T_E_R_M_I_N_A_L_l __ oO--'-G_I_C_B_O_A_R_D ____ c:J ___ , ___ _ (FRONT VIEW) W 

I T 1_: 1= 
I + I + •••••••• 

~.. 01234567 

il CUT THIS tRACE At '~'X-.-.--~ 
~420 U I t CJr---1 ---'tL:5233] ~ - rl l.---------" l.---___ ~ "'! 1 : 

[ 
r 

~[~4~7) CJ ~ __ + I:~~~~:'I 
20 --, .---....;..:; ,-----, 1 r 

A. REMOVE IC #444-29 FROM U420'6 0t;:J 
B. INSTALL SOCKET #701.430 UllllllltYll NEW IC #101.430 

AT U420. THE SIDE WITH THE ! PI~~! 
WIRES AND EXTRA PINS GOES i i 
ON THE RIGHT END AS SHmJN. ~"" •••• " •••• S:r.l&"-" WIRE FROM PIN 2 

C. BEND OUT PIN 26 OF THE 
"SUPERFONT" IC #101.430 

D. INSTALL "SUPERFONT" IC 
AT U420 SO PIN 26 DOES 
NOT ENTER THE SOCKET. 

WIRE FROM PIN 27 

• SOCKET ASSV #701.430 

,l~:~~ 
I _V SOCKET U420 

4 SOLDER THE WIRE FROM PIN 2 OF SOCKET ASSV #701.430 TO U420 PlN 34. 

~ SOLDER THE WIRE FROM PIN 27 OF SOCKET ASSV #701.430 TO U452 PIN 33. 

o SOLDER ONE END OF A W HE TO THE BENT-OUT PIN 26 OF IC #101. 430. 
SOLDER THE OTHER END 10 THE PLATED-THRU HOLE JUST LEFT OF THE 
PRINTED "20" JUST BE! nw U4'~7. 
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REPLACE THE CAPACITOR CLOSEST TO U406 WITH THE 10 UF PART SUPPLIED. 
THE END MARKED /1+/1 GOES IN THE LOWER HOLE, TOWARD U424 AS SHOWN. 

T 

SOLDER A 330 PF CAPACITOR INTO THE HOLES SHOWN: 

A. THE RIGHT END GOES INTO HOLE 1 OF P405. 

B. THE OTHER END GOES TO THE HOLE JUST LEFT OF THE 
SILKSCREENED LEGEND "9" NEAR U438. 

NEWER H/Z19A 

___ T_E_R_M_I_N_A_L,_L_OG_I_C_B_OA_R_D ____ e:1-----------.rJ (FRONT VIEW) 

D EJ= 
EJ= [~ 

Dr--l ........ r-l D 
D~ 01234~67 ~J 

330 
~4~:43a tl t------,} 

DCJCJ 
DCJI t 

• 
D ·· ... - [=t 011!4~6' 

C==tl + 

DCJ,,----__ 
+ 

l1:i424 I + l1:i413 m· I + D 
[ 3 [ ]1 ___ ---1+ CJ 
[3[ 3 I I I I I I I I I I I I I I I 

THE 470 PF CAPACITOR AT C491. 

REMOVE 74LS138 A'T U43~. FIND THE NEW 74S138, 
AND BEND OUT PIN ~ AS SHOWN. INSTALL IT 
AT U43~ SO PIN ~ DOES NOT ENTER SOCKET. 

3 REMOVE THE 74LS00 AT U·412. 
REPLACE IT WITH THE 741F00 SUPPL I ED. 

4 REMOVE THE 74LS273 AT U424. BlEND OUT PIN 1 AS SHOWN, 
AMD REPLACE IT SO PIN 1 DOES NOT ENTER THE SOCKET. 

- 19 -
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I:H~H:~ 
(TOP VIEW) 

1 

I:H~;m:!1 
(TOP VIEW) 



1 REMOVE THE 3 SCREWS, AND THE MET;~L 
SHIELD OVER ICS U426 AND U427. 

2 A. REMOVE IC *444-46 AT U437. 
B. INSTALL SOCKET *701.402 AT U437. 

THE END WI TH THE EXTRA ltJI RES 
GOES ON THE RIGHT SIDE ;=lS SHOWN. 

C. INSTALL "PROGRAM" IC *1(!'J1.402 
AT U437. 

NEWER H/Z1'3A 

cG ~ 
I~!!!!!!!!!!' 1101.402 

'*~::::::::~ I U437 

____ T_E_R_M_IN_A_L_L_(.J_G_I_C_B_O_A_R_D ____ E3 ----------r-i (FRONT VIEW) 

~J 
EJ= ~J 

+ ........ D D 
'---_---1_ 01234~6 7 

T tL:] 
D fIi ••• D c=Jc=J · C::. ~1!4~6' 

D r=J[U40S+· cj, D CJI + 

D:JI'~[ U410 t • r=J W U437 r=J CJ 
D---1f/---1 [U411 t D C] OJfTl 
[ :J U LU4~ CJ D D ~ 
[:J[t 8CJCJ rn 

D 

I I I I I I I I I I I I I I I 

:3 REMOVE 2114 AT U':.09. REPLACE WITH 2114C OR 5114. 

4 REMOVE 2114 AT U411. REPLACE WITH 2114C OR 5114. 

5 REMOVE 2114 AT U410. REPLACE WITH 2114C OR 5114. 

6 REMOVE 2114 AT U408. REPLACE WITH 2114C OR 5114. 
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1 REMOVE THE 7404 AT U426. IBEND OUT PINS 1 AND 3 
AS SHOWN. REPLACE THE 740~ SO PINS 1 AND 3 
DO NOT ENTER THE SOCKET. 

3 1 

Q;;t!1 
(TOP VIEW) 

2 FIND THE TWO FOIL TI~ACES COMING OUT FROM UNDER U427. 
FOLLOW THE b5.E.! TRACE UPWARD UNTIL IT ENDS. 
A. SOLDER ONE END 01::' A 4" PIECE OF WIRE INTO THIS HOLE. 
B. SOLDER THE OTHER END OF THIS WIRE TO PINS 1 AND 3 OF U426. 

NEWER H/Z19A 

___ T_E_R_M_I_N_A_L_l,-_O_G_I_C_S_O_A_R_D ____ tJ --------.....,,.-1 (FRON"r VIEW) 

o EJ= 
USE THIS HOLE--) 

D= [~ 
IU432+ 

O r---1. •••••••• 0 0 . L--J 012341567 

ol~tQ 
LEFT OF TWO-) (--NEW WIRE 0 

FOIL TRACES •• • •• 

c=J1 U427 + c=J 01114156' 

01 tl c::::=J1 + 

01101,-------J 

001,-------J+ 0 Q [D m 
001 +rzJ U43~D~ 
00 ~c=Jc]rn 

o 
U44f5 

t 
J J I I I J I I J I I I I I J 

REMOVE 444-37 AT U445. REPLACE IT 
WITH "KEYBOARD" IC #101.422. 

SOLDER ONE END OF A 4" PIECE OF WIRE TO PIN 5 OF U435. 
B. SOLDER THE OTHER END OF THIS WIRE TO PINS 1 AND 3 OF U426. 
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THE SHIELD AND ITS MCIUNTING SCREWS OVER U426 AND LJ427. 
YOUR NEW WI RES DO NOl' TOUCH THE SHIELD. 

CJ[ +CJ. 
OCJI + 

• 

O:JI 0 10-1 --J '---...,...;;-. ---I 

00110---J 

o 0,,--1 --.I 
CJCJ '--___ ----' 1a1111J111111a! 

} 

~HECK THE JUMPERS AT JP3. IF NOT AS SHOWN' 
A. CUT AND REMOVE ALL JUMPERS AT JP3. 
S. SOLDER A JUMJ:tER BETWEEN JP3 PINS 1-2. 
C. SOLDER A JUMPER BETWEEN JP3 PINS 4-5. 
D. SOLDER A JUMPER BETWEEN JP~S PINS 6-7. 

A. CUT AND REMOVE ALL JUMPERS AT JP5 BETWEEN ADJACENT PINS. 

B. REMOVE SOLDER FROM THE HOLES WITH THE SOLDER WIC .. ( SUPPLIED. 

C. INSTALL A 6-PIN HEADER IN THE HOLES AT JP5 (SEE BELOW). 
THE PLAST I C BODY GOES ON THE ~ S I DE OF THE BO~~RD. 

D. SOLDER THE PINS TO THE BOARD FROM THE FRONT SIDE. 

LONG END 

FRONT (COMPONENT) 
OF 6-PIN HEADER" 
SIDE OF BOARD, 

BACK SIDE OF BOARD' 
PLASTIC RETAI 

I 

LIKEWISE, REMOVE ANY JUMPERS AT JP4 BETWEEN PINS 1-2 OR 2-~~. 
SOLDER A 3-PIN HEADER INTO THE HOLES AT JP4 AS SHOWN ABOVE. 

IF YOU HAVE AN OHMMETER, CHECK TO BE ABSOLUTELY SURE THERE ARE 
NO SHORTS BETWEEN ADJACENT PINS EXCEpT AS SHOWN ABOVE. 
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1 A. REMOVE THE ZS0 IC AT U430, AND BEND OUT PIN 3 AS SHCIWN. 

B. INSTALL U430 SO PIN 3 DOES NOT ENTER THE SOCKET. 

NEWER H/Z19A 

'-I-----CJ-
IIIII1 , 1111 

TERMINAL[~LoaIC BOARD ~ I~. (FRONT VIEW) W ~ 

I I 

D 'I,!"', • [~ 01 4f56 

~I 
[~ c}c} 
[~ • 

I....-__ ..JIIIIIIIIIIIIIII 

a PLUG THE 10-PIN CONNECTOR FROM SOCKET U437 

ONTO JP4 AND JP5 AS SHOWN. 
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PUT THE BOARD BACK IN THE MACHINE, AND REPLACE THE MOUNTING SCREWS. 

2 PLUG THE POWER CONNECTOR ONTO P401. 

~PLUG IN SERIAL CONNECTOR P404 (ClN BACK). 
BE SURE IT IS NOT OFFSET BY A PIN, 

AND THE BROWN WIRE IS ON TOP. 

NEWER H/Z19A 

____ EJ __ T_E_R_M_I_N_A_L_LO_G_I_C __ B_O_A_R_D __ W (FRONT VIEW) 

.-
[~ 
[~ 

-

,----D----. L ___ t 

~ PLUG IN THE KEYBOARD CONNECTOR AT P403. 
BE SURE IT IS NOT OFFSET BY A PIN. 

THIS COMPLETES INSTALLATION OF THE "SUPERSET". 
CHECK YOUR WORK CAREFULLY. THEN GO TO "TESTING", PAGE a~. 
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TESTING AND REPAIRS 

To test your SUPERSET in an H19 or Z19 terainal, aaa.able everything :noraall y, 
but leave the top cover open. 

If you have an H89 or Z90 coaputElr, you can test your inatallation before 
putting the CPU board back. Thia ia dlone by plugging cable connector J514 (that 
originally went to P514 on the CPUI board) onto P401 of the TLB board inatead. 
There are aeveral poaaibilitiea: 

Older H89 or Z90: - P514 and P401 are both 10-pin connectors. 
- There ia a yeillow wire in pin 10 of J513. 

THEN: - Plug J513 diI'ectly onto P401. 

Newer H89-A or Z90-A: P514 and P401 are both 11-pin connectors with one pin 
re.oved or blocked. 

- There ia no wire in pin 11 of J513. 

THEN: - Re.ove the shielded wire fro. pin 11 of the 6" cable 
that connected P401 to P513, and plug thia wire into 
pin 11 of J513. 

All other casea: 

- Plug J513 dilectly onto P401. 

P514 and P401 have different nuabers of pina, o:r 
apeciel CPU Cllr graphics boarda are inatalled. 

THEN: - Inatall the C:PU board noraally. You could rearr~nge 
tha wires at J513 for teating, but it~a aore trouble 
than i t ~ a wOl"th. 

QUZCK TESTS 

- It ia OK to leave the I/O and acceaaory cards unplugged 
whUa testingl the tar.inal. If you have a HeathlZeni th 
(or Kagnolia) aoft-sector diak controller, you won~t 
get the "H:" (or "KKS:") proapt with it re.oved. 

Turn on the terainal (coaputer). T'he CRT fila.ant should war a up and glow 
orange, and you should get e curaor in the upper left corner of the acreen. A 
digital clock/calendar will appeal:' in the lower right corner" being updated 
every aecond. The re.t of the acreen ahould be blank. Push the "OFF-LINE" key 80 

it latches down, and type on the k:eyboard. It ahould act like a typewriter; 
whatever you type appears on the screlen, 

Type enough character. to fill aoat olf the screen. The "REPEAT" key will help do 
this quickly. The acreen should be rock-atable, and centered vertically and 
horizontally. If not, adJust the vert.ical height" vertical linearity, horizontal 
width, and horizontal centering cOlntrols on the video board as neceaaary <aee 
your Heath/Zenith aanuala for detaila,). 

Type the alphabet in uppercase lett,era, and then again in lowerca .. letter a 
right under it. Now type "ESC F" and re-type the lowercase letters again. They 
should display as the atandard Heath graphica characters. There are two 
exceptiona: The graphic " J" (which u8,ad to be +) ia now" like the Z29 ,and Z100: 
and the graphic "g" (which was the! sign) ia now i~; the 1/4-dot fill ayabol. 
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Now type "ctl-ESC" (&hort for hold do",'n the CTRL key and then hit 
should appear on the right aide of the! acrean. The acreen ahould be 
no trace of flicker or inatability. Yc,u can page through the aenua 
any key on the nuaeric keypad. 

ESC). A .enu 
stable, with 

by hitting 

Select an itea in the aenu by tl"ping the appropriate key (upper/lo'wer case 
aattera>. For inatance, atep to "MAIN MENU 1". Type a lowercaae "h" for the "aet 
optiona". The aain aenu disappeara, al1ld the "SET OPTIONS" aenu appears •. Now type 
a "5" to aelect a "white screen" (typewriter "5", not the keypad "5">. The aenu 
diaappeara, and the acrean now diaplal"a dark charactera on a white background. 

You will also see local function keys (in parentheses) in the aenus. A local 
function key ia one that takea e!ffect iaaediately, without requi.ring the 
off-line key or aenua. Type "ctl-ESC" again to diaplay the aenu. Type the 
"SPACE" bar to aelect the "character e.et" aenu. Note that you can aelect the 
GT-PROM character aet with either "L" or local function key "ctl-f3". 

Type "ctl-f3" (hold down CTRL andl then hit the "f3" key). This selects the 
GT-PROM character aet, which haa boldler text charactera, and different graphics 
charactera. Now try "ctl-f2" for the VT-100 set. Here you will find thin-line 
graphica plua special syabols for CR, LF, VT, etc. Now hit "cti-f4" to aelect 
the special character set, which contelina Greek lettera and aath syabola. Last, 
type "ctl-fl" to return to the atandar'd Heath aet. 

Hold down the "LINE FEEO" and "REPEAT'" keys. The text should scroll quickly off 
the top of the acreen, leaving it blal1lk. Type aoae aore charactera, and then hit 
the right "SHIFT" and "RESET" keys. The acreen should be inatantly erased, but 
the clock and calendar atay valid. 

If no problea& are encountered, your installation was a success! If you have any 
probleas, turn off the power and retcheck your work carefully. Look for rcs 
installed backwards or aissing, ICs that get "hot", connectors installed wrong, 
etc. If you can't find the problea, check the list of posaible probleas below. 

IN CASE OF DXFFICULTY 

1. Randoa characters on screen when 1'irst turned on, or while right-shift-RESET 
are depressed, but OK after reset. 
- Occur a in very old H19a: looka aCid, but not a problea. 

2. Everything worka, but the black "delahea" are still preaent. 
- Pin 1 of the 74LS273 ia atill in ita aocket. Bend it out ao it doean't 

touch anything. In rare caaea, yClu aay have to add a wire between pin 1 and 
+5 volta. 

- Pin 5 of the 745138 not connected correctly. 

3. Everything worka, but I get white '''dashea'' aa I type. 
- The wiring to pin 5 of the 74513~1 ia wrong. Check, and fix. 

4. Menua don't appear when I type ctrl-ESC. 
- 280 not running at 3 MHz. Rechec)l: wiring at U426 (newer H19-A) or JPI0 

<older H19). 
- SO/60Hz awitch (5402 ##7) in wron~, position. 
- new keyboard decoder ##101.422 not. inatalled. 

5. Menua appear, but flicker badly. 
- 330pF capacitor not inatalled cox'rectly. 
- wiring to pin 5 of the 745138 ia wrong. 
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6. COMpletely dead, CRT does not light up, no clicks froM keyboard. 
- Connectors P401, P514, or P515 j.nstalled wrong. 

101. 401 PrograM ROM inatalled wI'ong. 
Prograa ROM too slow (used original part instead of new one). 
Juapers for PrograM ROM 1\1101.401 wrong. Be sure you found all the old 
JUMpera; seaetiaes there is both a piece of wire AND foil on the board. 
Look on BOTH aidea of the board. ReMove only JUMpers between ADJACENT pins, 
not wiring between non-adJacent pina. 

7. As I type, randOM characters appeelr anywhere on screen. 
- 470pF capacitor not reMoved. 
- 74FOO not installed, or in wronSJ place. 
- 74S138 not installed, or in wror.lg place. 
- slow or bad 5514 or 2114C video RAMa (or using old 2114a). 

8. RandOM characters appear only on \;Ipper (or lower) half of screen. 
- Slow or bad video RAMs. Locate t.he bad IC by swapping pairs of ICs and see 

if the problea .• oves to differerat regions of the screen. 
- 74FOO not installed correctly. 
- 470pF capacitor not re.oved. 

9. Screen all white, but keys "click" and cursor Moves norMally. 
- character generator ROM installEld wrong. 

10. Can't get all 4 character sets, car get theM with the wrong ESC sequences. 
- wirea froa CharGen ROM 1\1101.412 to 8250 (U451 or U452) connected wrong. 

11. SysteM OK, then "crashes" (nc, key clicks, screen freezes). Operation is 
reatored by right-shift-RESET. 
- Loose connections, bad solder :Ioints, and ICs not in their sockets. Flex 

the board alightly while operating to see if it prOMotes failures. 
- Slow Z80 (U421 in older H19, U~l30 in newer H19A). Replace with 4MHz Z80A. 
- Slow 6845 <U461 in H19, U417 in H19A). Replace it with a 68A45 or 68B45. 
- Slow 2112a (U424-U425 in H19, U438-U439 in H19A). Install a faster part, 

or Modify the chip select logic: at U419 (H19) or U435 (H19A) aa follows: 
a. Get the old 74LS138; cut c)ff pin 9 close to the case. 
b. ReMove the new 745138; bend out pins 5,7,9,10,11,12,13,14, and 15. 
c. Mount 74S138 on top of 741~138; solder pins 1,2,3,4,6,8, and 16. 
d. Plug the "piggybacked" paj.r into aocket U419 <H19) or U435 <H19A). 
e. Solder one end of a short piece of wire to pin 9 of the 74S138. 
f. Follow the foil trace on the BACK side of t.he board frOM pin 9 of 

U419 <H19) or U435 (H19A) about 2" left to a plated-thru hole. 
Solder the other end of the wire to thia hole. 

- If all el .. fails, you can run the TLB at 1.5MHz instead. On an older H19, 
connect JP10 pina 3-6 (inatead of JP10 1-5); On newer H/Z19-As, don't 
connect the wire to the plated··thru hole above U427; instead, solder it to 
U27, pin 12. At 1.5MHz, you wilLl have to atay at 9600 baud, and the aenua 
will not be displayed. 

12. Vertical "shake" or "abi •• y; cloc:k runs fa at or slow. 
- DIP switch SW402 1\17 (50/60 Hz .!elect) in wrong poaition. 
- 330 pF capacitor not installed correctly. 

13. Slight vertical "Jitter" in int8l~lace aode. 
Interlace aode always doe. thili. It is aost noticeable with white tubes. 
fluoreacent rooa lighting, h:Lgh brightneaa, and large aaounta of reverse 
video. It'a beat with a gre4tn or aaber tube, and reduced brightness 
levela. The only sure cure ia i~o replace the CRT tube with a longer 
peraiatence phosphor. 
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DXP SWXTCH SETTXNGS 

The functions of switch 5401 on thai ter.inal logic board have been altered to 
accept new baud ratea and word lengths,. Switch S402 haa not been altered, but ia 
included here :for co.pleteneaa. The s,witchea are ahown in their nor.al de:fault 
poaitiona. 

SWITCH S401 - Prhary Power-up Con:fig\J:ration 

I i I I 
I I I I 

SWITCH# 
0 123 
o 0. 0. 0. -
1 0. 0. 0. -

BAUD 
RATE 

75 
110. 

1 1 1 1 - 134.5 

o 1 2 3 4 567 

I ,I I L 0 = Parity die,abled 
I I 1 = Parity enabled 

II II 1<-' -- 0 = Odd pari tl' 

I I 1 = Even parit,y 

0. 1 0. 0 -
1 10.0 -
0 0 1 o -
1 0. 1 o -
0 1 1 o -
1 1 1 0. -
0001-
100 1 -
0 1 0. 1 -
1 1 0 1 -
o 0. 1 1 -

150. 
300 
600 

1200. 
1800. 
2000 
2400 
360.0 
4800 
7200 
'3600 

~--- 0 = 8-bit word length I 1 = 7-bit word length 

~------- 0 = Hal:f duple~ 1 0 1 1 - 1'3200 
1 = Full dupl.~ o 1 1 

SWITCH 5402 - Secondary Power-up Configuration 

r---------- 0 = Cursor is blinking underline Ii ..... ------- 0 = Key click enabled 

1 - 38400 

I I I 0 = Discard characters past end of line 

I I I I . 0 = no LF on C'R 
...... ----- 0 = no CR on L,F 

I I I I I . 0 = Heath/Zenith ESCape aequencea 
I I I I I 0 = Unahiited keypad I I I I I \ 0 = 60 Hz AC 1 ine 

DDDDDDDD~ 
o 1 234 567 

I I I I I I I I = 50 Hz AC line 
= Shiited keypad 
= ANSI .ode ESCape 

1 = Auto CR on LF 
1 = Auto LF on CR 

aequences II!III'~: 
11111~
II <--I ----

1 = Wrap characters paat end o! line 
to atart o:f next line I ..... 1 ____ _ 

1 
1 = Key click disabled 
1 = Curaor ia non-blinking box 
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OPE1RAT:J:ON 

Thi& chapter de.crib8& the SUPERSET fro. a U&8r~& point of view, I~ll a&&u.e 
you're already fa.1liar with nor.al H/Z-19 operation, and Juat cover the changea 
cauaed by the SUPERSET. If thia ia a raah aaau.ption, then you ahould be reading 
that great A.erican claasic, the "owner'a .anual", 

BACKGROUND 

The H/Z-19 i& an ASCII ter.inal: it sends and receives data using the A.erican 
Standard Code for Infor.aUon Interc~hange (pronounced "ASS' key") , ASCII defines 
128 charactera. 95 a.re "pr intable": \I,hen received, they pr int ao.ething on the 
acreen and advance the cursor, The other 33 are "control" codes; they aren't 
diaplayable, but do cause ao.ething to happen. RETURN, LINE FEED, BACKSPACE, 
DELETE, ESC, and TAB are control codEla i.portant enough to have their own keys, 

The re&t of the cont.rol codes are sent by holding down the CTRL 
preaaing A-Z I [ \ 1 "or Like the SHIFT keya, CTRL "shifts" 
other keys, For exa.ple. ETX is "End of TeXt", better known 
control-Co To aave apace, I'll abbreviate thia aa "ctl-C". 

THE KEYBOA.RD 

key and then 
the function of 
to CP/M fan a aa 

Every key on the H19 already has an ll&&igned function. &0 how do you add .ore? 
The trick is the CTRL key! Holding dc,wn the CTRL key tella the SUPERSET you want 
to perfor. a "local function", Le, slend a coa.and directly to the SUPESET, Here 
are the local functi1ona: 

Local Function De&cription 
ctl-I, ctl-A thru ctl-Z, ctl-'[' ctl-\, ctl-l, ctl-", and ctl

aend control codes to co.puter (aa.e as H19) 

ctl-ESC 
cti-ah1ft-ESC 
ctl-DELETE 

cti-SCROLL 

display ""'asric "'.nu" of available function& 
unlock keybe,ard 
"hard" reaet. terainal to power-up state 

diaablea Hold Screen .ode 
ctl-ahift-SCiROLL enablea Hold Screen aode 

cti-fl 
ctl-f2 
cti-f3 
ctl-f4 
cti-ah1ft-fl 
ctl-ahift-f2 
cti-ah1ft-f3 
ctl-ah1ft-f4 

cti-f5 
ctl-ah1ft-f5 

ctl-BLUE 
ctl-ah1ft -BUllE 

cti-RED 
ctl-ah1ft-RED 

cti-WHITE 
ctl-ah1ft-WH:ITE 

aelect H19 c:haracter aet 
" VT-l(I()" If 

II GT-PJ;~OIl II " 
" Speci.al" " 

aelect H29 c:haracter aet (with SUPERFONT) 
If VT-1C10 extended " " 
" APA-Giraphica " 
" IBII PC .onochro •• " 

toggle intez'lace on/off 
" whi ter acreen on/of! 

" 
" 

trans.parent acreen on/off 
nath'e keyboard on/o!! 

" 

restore .0dEla <and screen with SUPERCLOCK) 
awap acreen with Page 2 (with SUPERCLOCK) 

aend ti.e tel co.puter 
aend date tel co.puter 
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Local function keya ALWAYS work, resrardlass of the terlllinal' s status or 1II0des. 
They are not affected by the OFF-LINE~ key or any of the possible 1II0des (ANSI 
1II0de, keyboard status, transparent screen, etc.). They do not send any 
characters to your cOlllputer, except when you specifically ask for it, like "send 
control code" or "send tillle". 

MAGIC MENUS 

Local function ctl-ESC displays a seriea of on-screen "help" lIIenus. The lIIenus 
list every 1II0de and coaaand that your SUPERSET recognizes. Additionally, you can 
enter 1II0St cOllllllands directly frolll the lIIenus, avoiding the need to go "off-line". 
This virtually eliainates the need fc.r the plastic "cheat sheet" when trying to 
use the terlllinal. 

The first ctl-ESC showa Kain Kenu 1: Kodes of Operation. Select any 1II0de in the 
aenu by abply typing ita correspondir:lg key. Type "F" to enable graphica, for 
exalllple. Note that upper/lower case lIIatters. The graphics 1II0de is enabled, the 
aenu disappears, and the screen is rel~tored to its previous state. 

If you don't want to change anything, Just hit RETURN. If the function you want 
isn't shown, any key on the keypad will advance you to the next page in the Main 
lIIenu. After the laat page, the lIIenus e~tart over with the first. 

SOllie functions will call up sub-IIIenus. For exalllple, "r" (set baud rate) displays 
the baud rate lIIenu. It shows that "L" will select 9600 baud. Type the desired 
key, or Just hit RETURN to exit wi tho\Jlt changes. 

The keys shown in the lIIenua are also the ESC sequences needed to perforlll the 
cOllllllands. Thus "ESC r L" is also the, correct ESC sequence to translllit to the 
ter.inal to select 9600 baud. 

The "set tiJlle", "set date". and "poait-ion cursor" cOllllllands appear in the lIIenua, 
but can't be selected frolll thelll (you aust go off-line, or have thelll sent by the 
cOlllputer). The ANSI 1II0de can be select.ed, but ANSI ESC sequences are not shown. 

If a cO.llland has a local function key, it is shown in parentheses. Local 
function keys work illllllediately even while displaying the .enus; thus you should 
not use the ctl-RED "swap acreen" or it aay save a piece of the .enu as 'well! 

I call thelll "lIIagic" lIIenus because thE'y work instantly, and can save/restore the 
acreen without additional RAK. I CHALLENGE you to figure out how I did it! 

LOCAL EDITXNG KEYS 

Under lIIost circuIIIstances, you work wit.h the OFF-LINE key up. Keys you type are 
sent to your coaputer, but have no direct effect on the screen. The screen only 
changes if your cOlllputer sends characters back to change it. If the prograa 
running is pretty aaart, that'a OK. Ve.u can enter data, correct it, and.ove the 
cursor around because the progralll undElrstands how to do it. 

But dUlllb prograllls don't know how to 1II0ve the cursor, or do any of the other 
fancy things a Sill art terlllinal can do. This lIIakes such prograllls harder to use. 

Have you ever typed a cOlllplex PIP cOIIII,and and hit return, only to find that you 
left out a period? Have you ever c\Jlrsed Microsoft BASIC's clulIIsy line editor? 
Have you ever wondered why you can't Just 1II0ve the cursor to the error, fix it, 
and then re-execute the cOlllllland? Well, that's what local editing lets you do! 
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If you hold down the CTRL key and hit any key on the nuaeric keypad. no code 
will be sent to your coaputer. Instead, the terainal aoves the cursor, or 
inserts or deletes characters or 1 ine!s Just as if you were using a text editor. 

Description Local Edit Keys 
ctl-ERASE 
ctl-shift-ERASE 

erase scree!n froa cursor position to end 
erase entire screen, and aove cursor to hoae 

ctl-[ (keypad 8) 
ctl-] <keypad 4) 
ctl-~ (keypad 6) 
ctl-\ (keypad 2) 
ctl-DC <keypd 9) 
ctl-DL <keypd 3) 
ctl-IC (keypd 7) 
ctl-IL (keypd 1) 
ctl-O (keypad 0) 
ctl-. <keypad .) 
ctl-HOME (kpd 5) 
ctl-ENTER 

cursor up 
cursor left 
cursor right 
cursor down 
delete character at cursor 
delete line' at cursor 
toggle "ina,ert character" aode on/off 
insert a blank line at cursor 
type a "0" on-screen 
type a ..... on-screen 
hoae cursor to upper left corner 
aove cursor to left end of line 

ctl-RETURM send line froa cursor to end. w/o trailing spaces 

Suppose you typed the following PIP coaaand and hit return; PIP would respond 
with the error aessage: 

A)pip existing.doc=existingbak(ret) 

CANNOT READ: EXISTINGB 

A) 

Huts: You forgot the period between "existing" and "bak". To fix it. type ALL 
THE FOLLOWING KEYS on the nuaeric keypad with the CTRL key held down: 

1. "ove the cursor to the "b" in "existingbak" with the keypad arrow keys. 
2. Hit IC <keypad 7) to toggle the "insert character" aode OH. 
3. Hit the keypad ..... key to insert a period. 
4. Hit IC again to toggle the "insert" aode back OFF. 
4. Move the cursor back to the lat "P" in "PIP", 
6. Hit ctl-RETURN. 

The final ctl-RETURM a.nda every character froa the cursor to the end of the 
line to your coaputer, Just as if you had typed thea all yourself. Trailing 
apaces are not sent, and a RETURM is sent at the end of the line. PIP will see a 
perfectly valid coaaand this tiae, and execute it Just fine. 

The saae holds true for editing a BASIC prograa on-screen. Suppose you want to 
copy line 1000 to 2000: 

1. Type "LIST 1000" to display the line. 
2. Hold down the CTRL key. and aove the cursor to the "1" in "1000", 
3. Push the OFF-LIME key so it latches down. 
4. Type "2" to change the line to "2000". 
5. Push the OFF-LIME key so it pops up, 
6. Hold down the CTRL. and aove the cursor back to the "2" in "2000" • 
7. Hit ctl-RETURM to send the line to BASIC. 
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If you list your prognull. there will be a new line 2000. which is exactly the 
saMe as line 1000. Notice you had to ~IO off-line to type the "2". That's because 
keys in the aain keyboard would Just send control codes with the CTRL key down. 
You could Just as well LIST a whole subroutine, go off-line and edit it to your 
heart's content, and then transMit your changes selectively back into BASIC 
line-by-line. It's cOMplicated to describe, but straightforward to actually do. 

While the line is being sent by a ctl-RETURN, a 2nd cursor shows the character 
being sent (though not usually visiblE! at high baud rates). Not all prograMS can 
accept data this fast: if you get a lcmg "beeeeeeep" when you tranSMit a line, 
it Means sOMebody can't keep up. Trl' enabling tranSMit speed liMiting. If that 
doesn't help, then handshaking is required. 

Ther SCROLL Kery 

The SCROLL key was pretty useless on ~I standard H/Z-19. ftost of the tiae it did 
nothing. If the "Hold Screen" Mode wan enabled, the SCROLL key was required to 
allow the screen to scroll. 

The SUPERSET fixes this. With Hold Sc:reen aode off CLeo noraal) the SCROLL key 
alternately sends a ctl-S, then a ctl--Q <XOFF and XON respectively}. In CP/M and 
HDOS, this alternately starts and stops the display. You can thus "type 
filenaMe" and use the SCROLL key to start and stop typing text as you read it. 

The SCROLL key can get out of sync with the operating systeM (sends a ctl-Q when 
CP/M was expecting a ctl-S, and vice versa). If so, Just hit SCROLL a second 
tiae. In CP/M for instance, you stop the display with the SCROLL key, then start 
it again with the SPACE bar. ThE~ next SCROLL key sends its ctl-Q, which ia 
ignored by CP/M because the display was already started. The next SCROLL key 
again sends ctl-S to stop the display. 

The Hold Screen aode has also been iaproved. It is used to prevent received 
characters froa causing the screen tC) scroll up. Hold Screen aode is enabled by 
local function key ctl-shift-SCROLL. 

Hold Screen counts line feedsJ if a line feed would cause text to scroll off the 
top of the screen, the SUPERSET hold.. the display. It uses handshaking to stop 
the coaputer froa sending aore data. If the clock/calendar is being displayed, 
the aessage "SCROLL" appears on the 2~)th 1 ine. 

The SCROLL key will allow one aore line feed to b. receivedJ shift-SCROLL will 
allow 24 aore line feeds. Ctl-SCROLL "ill disable the Hold Screen aode entirely, 
80 scrolling takes place noraally. 

Hold Screen Mode won't work unles~i your coaputer 
hardware or software handshaking. If it does not, the 
"hang up", or sound a continuous "bee4aeeeep". 

CHARACTER SETS 

and/or software supports 
terainal aay appear to 

The character sets are pretty Much self-docuaenting. but here are so •• hints. 
The stock Heath H19 character set has a few iaproveaents. The graphic "J" ia now 
the aissing 2x2 checkerboard pattern ,e like the Z29 and Z100). Graphic "9" is now 
a 1I4-dot fill (3/4-dot fill in revel~se video). This is useful for bar charta 
and area fills, used by software like Spectre Technologies "Reabrandt". 

The SUPERFONT's extended VT-IOO set hlss two novel features. First, the graphics 
characters actually spell out the naajas of the ASCII control codes. This is very 
useful for software debugging when uSjad with transparent aode • 
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Second, the reverae-video attribute .. electa double-wide charactera; <apace) thru 
(underline) which includea 0-9, A-Z, and Moat punctuation. Each character has a 
left- and a right-half. The character itself displays its own left half. The 
right hali ia either the lower-case version of the aaMe letter (if ASCII 
character 64-95, add 32); or a graphic version (if ASCII 32-63, add 64 and 
enable graphical. ExaMple: "Aa" diaplays "A"; "Su" with graphics enabled is "5". 

The 18" PC aet eMulatea the MonochrOMe diaplay adapter (not the More COMMon 
color/graphics adapter). It COMbines text, Greek letters, and line graphics all 
in the saMe set. It lets you run thel H19 as a "slave" on a Multi-user .PC, or on 
an H-1000 to iMprove PC cOMpatibilit~·. It forMS nice looking characters in a 7x9 
dot Matrix instead of Sx7, and is "be,lder" because it uses dot pairs. 

The APA graphica set has no text chax'acters, so it looks bizzare without special 
software. But resolution is adequate for a 40-character x 16-line text display 
(or 60 characters with a proportional font). I would dearly love to get SOMeone 
to write a text/graphics editor to us.e it. 

The bits are Mapped in a 4-high by 2-wide Matrix. Look at the hex val'ue of the 
ASCII character received; the high digit is the left 4 bits, and the low digit 
is the right 4. For exaMple, ASCII "~," is 41 hex; the "4" is 0100 binary which 
defines the left 4 bits. Top bit is off, 2nd frOM top is on, 3rd and 4th off. 
The "I" in "41" is 0001, so on the right half of the character only the lower 
bit is on. ASCII is a 7-bit code, so use reverse video to turn the top-left bit 
on Cwhich also reversea the rest of t.he bita, to Make life interesting). 

SERXAL DATA FORMAT 

ASCII is a 7-bit code. while thEl HS. HS9. Z90 etc. are 8-bit cOMputera. The 
usual solution ia to ignore the 8t.h bit. The COMputer sets it to zero on 
chsrscters it sends, and ignores it e,n those it receives. 

The H/Z-19 terMinal is norMally set for 8-bit data, even though it is not used. 
On the SUPERSET, the 8th bit can be put to good use. 8-bit data is enabled by 
setting DIP switch S401 IS "up" Csee "DIP switch settings"). 

RECEIVE: Characters with their 8th bit set are displayed with the current 
attribute; in reverae video, blinkingl, or as a character in an extended set 
(with SUPERFONT>. Control codea ,dth the 8th bit sat are displayed as their 
corresponding graphics character. You can thus display reverse video and 
graphics without preceading theM with an ESC sequence. You can also "type 
filenaMe. txt" to see if a file ClH:e those created by Wordstar) has characters 
with the 8th bit set. 

In transparent Mode. all norMal cont.rol code processing is auspended. so every 
8-bi t character rece.Lved displays a unique character on-screen (1 of 256). 

TRANS"IT: The keyboard norMally aendl. only 7-bit data. If the native keyboard 
Mode is enabled, the keyboard aends function keys as a single 8-bit code Csee 
"Native Keyboard Hode" for a list of the actual codes). 

Occasionally a prograM May send charclcters with the high bit set by accident (or 
aore likely by sloppy design). Such characters will appear in reverse video or 
graphics. For exaMple, My copy of ZCP'R displays the "?" in its error Messages in 
reverse video ("type no-such" displa~'s "NO-SUCH!"). 

If this ia troubleaoMe, set S401 15 '''down'' to select 7-bit worda. This will 
force the 8th bit to 0 on all charact.ers received or tranuitted. 
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ESC.A,PE CODES 

This chapter describes the SUPERSE'~ fro. a progra •• er's viewpoint. It assu.ea 
that you are already fa.iliar with nc)r.al H/Z-19 operation, and have a copy of 
its .anuals. Therefore, only new or .c)dified ESCape sequences are described. 

CHARACTER SET 

Heath: ESC <space) <Code) 

AMSI: not available 

The H/Z19 has 128 characters (95 alphllnu.eric and 33 graphic), displayable in 
nor.al and reverse video. The SUPERSET expands this to four 128-character sets. 
Changing sets alters every character on the screen, and all future characters 
recei ved. The sets onl y change what yC)U see on the screen; they have no effect 
on screen du.ps or any other ter.jLnal operation. The sets are independent of 
each other and cannot be .ixed; for instance, GT-PROH text with H19 graphics. 

The H-19 set is selected at power-up ()r shift-RESET. Mo other co •• and (including 
ESC z) alters the selected character set. The ESC sequence is the sa.e as the 
Super-19 and works with Textpro and other Super-19 co.patible software. 

Heath: ESC <space) <Code) 

Code Title 

D H-19 

L GT-PROH 

H VT-I00 

P MATH/GREEK 

Deacription 

Standard HI9 text and graphics character set. 
The : ; • - ~, and I are .oved slightly to i.prove 
appearance when drawing boxes. The -;- (graphic "J") 
is replaced by .. (sa.e a. Z-100), and the!. sign 
(graphic "g")1 is replaced by i~: (1J4-dot fill). 

MORCOM nT-PROM" enhanced text character set, 
which providu. a BOLDER display font: and the 
"G-PROH" enhtmced graphic set, which display. dots 
in a 5x2 cell <though not all co.binations}. 

DEC VT-100 tuxt characters, with VT-I00 "special 
graphic. set". Thi. i. a fine-line equivalent to 
the H19's double-weight line graphic •• 

Modified H/Z text characters, with the Greek 
alphabet and .ath sy.bols as the graphics set. 

The character set. are shown in Appendix A. The optional SUPERFOMT expands the 
nu.ber of character sets fro. 4 to 8. Additionally, each of the four new seta 
has 256 characters instead of 128. Thn four additional sets are: 

C H29 Heath H29 tel~.inal, which adds super- and subsc'ripts. 

G VT-I00+ double-wide c:haracters. displayable control characters. 

K APA-graphics 160w x 100h resolution all-point-addressable graphics. 

a IBM-PC PC .onochro.,. display adapter character set. 
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Character set size is set autollatically when it is selected: it's not necessary 
to use an "ESC a" or "ESC s" co .. and (see NORMAL/EXTENDED CHARSET below). When 
an extended eet is selected, the additional 128 characters are accessed by the 
attribute bit noraaUy used for reverse video (see ATTRIBUTE CONTROL below). 
"ESC pIt causee subse<luent characters to be displayed froll the upper half of the 
character set; "ESC q" causes subsequent characters to coae froa the lower half. 

Exallple: 

The following BA5IG prograll writes all of the displayable characters in 1} 
non-graphic, noraal video; 2} graphic, noraal video; 3} graphiC, reverse video; 
4) non-graphic, reverse video. After lIoaentarily pausing, it changes the 
character set froa SPECIAL, to VT-100, to GT-PROM, and exits in the H-19 set. 

Notice that the entire screen changes character sets at once: no new characters 
need to be written. The prograa ends back in the H19 set. 

10 E$ = Chr$(27): REM E$ = <ESC> 
15 Print E$; "v";: : REM auto-wrap aode active 
20 Print E$;" P":: REM switch to SPECIAL set 
30 Gosub 200: REM write characters out 
40 Print ES;"FIt;: : REM enter graphics lIode 
50 Gosub 200 
60 Print E$;"p":: : REM enter reverse video aode 
70 Gosub 200 
80 Print ESI;"G";: : REM exit graphics aode 
90 Gosub 200 

100 Print ES:"qtt;: : REM exit reverse video lIode 
110 Gosub 300: REM pause 
120 Print E$;" Hit •• · . REM switch to VT-100 
130 Gosub 300 
140 Print E$;" L .. ·· · . REM switch to GT-PROM 
150 Gosub 300 
160 Print E$:" D .. ·· · . REM return to H19 
170 Stop: REM stop prograa 
180 REM 
190 REM Print all displayable characters 
200 REIf 
210 For X = 33 tC) 128: REM print all displayable 
220 Print Chr$(X};: REM charactera 
230 Next X 
240 Print: Print:: 
250 Return 
260 REM 

REM lIove to next line 

270 REM Pause fOl~ a aoaent 
300 REIf 
310 For X = 1 to 10000 
320 Next X: 
930 Return 
940 End 

REM duaay loop for pause 
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NORKAL/EXTENDED CHAR5ET 

Heath: norllal 128-char set 
extended 256-char set 

ANSI: not available 

ESC a 
ESC So 

Use these cOllllands only with the optional SUPERFONT. MorJlal sets have 128 
characters (H19, VT-100, GT-PROM, and Special). The SUPERFONT adds E~xtended 

256-character versions (H29, VT-IOO+, APA-graphics, and IBM-PC respectivE~ly). 

The cOII.and "ESC a·' is the default, and selects a 128-character set with the 
reverse video and blink attribute working noraally. "ESC s" selE!cts the 
corresponding 256-character set. If you were using the H19 set for exallpJle, "ESC 
s" switches to the H29 set, and "ESC a" switches back to the H19. 

The upper 128 characters are selected by the attribut.e bit norllally ul&ed for 
reverse video. "ESC p" displays subsequent characters in the top half. of the 
set; "ESC q" displays the lower half. For exaaple, an H19 reverse-vlldeo "P" 
becolles the H291s superscript "P"; a reverse-video "p" becoaes a subscript "P". 

These cOllllands are Super-19 cOllpatible, and work with software designed for it. 
If you do not have the SUPERFONT and are running Magnolia CP/M, don1t select the 
extended character set. It will set the OTR line low, and "hang" the sys1:ell. 

ATTRXBUTE CONTROL 

Heath: enable attribute ESC p 
disable attribute ESC q 
attribute=blink ESC x < 
attribute=reverse ESC y ( 
attributes on ESC x 
attributes off ESC y 

ANSI: enable attribute ESC r 7 II 

disable attribute ESC [ a or ESC [ 0 a 

An "attribute" affects how a character is displayed. The standard H19 has only 
one attribute (reverse video), which is always on (available). "ESC pOt enables 
the attribute, so all subsequent characters will be displayed in reverse video. 
"ESC q" disables the attribute; subsequent characters display in noraal '.rideo. 

The SUPERSET haa two attributes; reverse video, and blink. Reverse videc) is the 
default attribute, selected by "ESC Y (". The blink at.tribute "ESC x ('" causes 
all characters received between the "ESC p" and "ESC q" to blink between nor.al 
and reverse video. This can display a flashing "WARNING" aessage, for ex~!!aple. 

A third attribute is available with the SUPERFONT. The 256-character Isets use 
the attribute to select between the upper and lower halves of the set. "ESC p" 
displays subsequent characters in the upper 128; "ESC q" displays the lo,.-.er 128. 

The HI9 has only one bit of aellory per character available for attribute:.. Thus 
only one attribute at a tille can be active; reverse Video, blink, or extended 
character set. If an extended set is selected with attributes on, chara,:::ters in 
the upper half will also be reversed or blinking. The cOlllland "ESC y :" turns 
the reverse video and blink attributes, off; "ESC x :" turns thea on. 

- 36 -



WHZTE SCREEN 

Heath: white screen 
norllal screen 

ANSI: not available 

ESC: h 5 
ESC: i 5 

A norllal HI9 displays bri9ht characters on a black background. Researchers clai. 
that a bright screen with dark charactera is aore readable and cauaes lesa 
eyestrain. Now you can find out for yourself. 

"ESC i 5" is the default. dark bac~kground with bright characters. "ESC h 5" 
selects a bright screen with dark cheracters. Operation is otherwise unaffected; 
it has no effect on reverse video or transllit character/line/screen functions. 

Mote: A properly adJusted H19 looks VERY good. But white screen operation will 
lIake any deficiencies in your CRT plainly visible; geolletric distortion, power 
supply ripple, phosphor burns, bad gx'ounding, ringing, etc. 

INTERLACE MODE 

Heath: interlace 
norllal 

ANSI: not available 

ESC h 9 
ESC i 9 

The H19 norllally displays its data using 250 horizontal scan lines, repeated 60 
tilles per second. This is coarse enough that you can see the individual linea 
.aking up each character. 

Interlace lIode doubles this to 4'.:19 scan lines. repeated 30 ti.es pe,r second. 
This iaproves appearance by "fillinSI in" the gap between scan lines, and ia 
preferred for photographing the screen. The Super-19 cOlllland "ESC h 9" enables 
interlace lIode, and "ESC i 9" disables it. 

Since interlace lIode repeats each I~creen half as often, a noticeable "flicker" 
can be observed, particularly with white tubes and high brightness. The flicker 
is greatly reduced at low brightness levels, and by using a longer-persistence 
(green or allber) tube. 

The SUPERSET'. interlace lIode is iIIproved over the Super-19 and Ult:ra-ROft by 
lIore accurate tilling control. Clock elccuracy is unillpaired by interlace lIode. 

SCREEN-SAVER 

Heath: screen-aaver on 
screen-saver off 

ANSI: not available 

ESC: h 
ESC: i 

The screen-saver autollatically blank!~ the screen after 15 lIinutes of inactivity. 
This prolongs the life of your display, especially long-persistence phosphors. 
The screen is restored by receiving any character froll the cOllputer, or by 
hitting any key on the keyboard. The CTRL, left SHIFT, and REPEAT keys are good 
choices because they don1t otherwise do anything by thellselves. 
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ON-SCREEN CLOCK 

Heath: set the ESC X 
ESC 
ESC e 
ESC 
ESC c 
ESC d 

<hh> <.a> <ss> <CR> 
<hh> <aa> <ss> <CR> 

display clock 
no clock display 

ANSI: not available 

responds with "<hh><aa><ss>" 
responds with "ESC:<hh>:<.a>:<ss>" 

A clock is displayed in the lower rig'ht-hand corner on the 25th line. T:ne clock 
keeps 24-hour or 'military' tiae: Midnight is 00:00:00, 3:15 aa is 03:15:00, and 
7:45 pa is 19:45:00. The clock can be set froa the keyboard as follows: 

1. press the off-line key so it st.ays down 
2. press the ESC (escape) key 
3. press the upper-case X key (shift-X) 
4. enter 2 digits for the hour (00-23) 
5. enter 2 digits for the ainutes (00-59) 
6. enter 2 digits for the seconds (00-59) 
7. hit the SPACE bar to start the clock 
8. press the off-line key so it pc.ps up 

The clock stops while the tlae is enh.red. The disphy is updated as y10u type 
the hour, ainutes and seconds. Any displayable non-digit is ignored, so you can 
type a colon between the hour, ainutee., and seconds; "ESC X 10:30:00" is a valid 
entry. Any control key aborts the cO"land. Any key after the 6th digit lends the 
sequence and starts the clock. The SPA,CE bar was used for convenience. 

The coaaands for setting the clock arE. shown in the ctl-ESC aenus for rlsference 
only; you cannot set the tiae froa the aenu. However" the clock can bre set by 
the coaputer. This BASIC line sets thE! clock to 18:34:00, or 6:34 pa. 

PRINT CHR$(27);"X183400" 

The clock is accurate to ,!lO sec/day. and keeps tiae as long as the ter:llinal is 
turned on (even through RESET). The optional SUPERCLOCK illproves accurac'y to ,!l 
ain/aonth, and has a battery so the clock stays accurate continuously. 

The clock/calendar display can be disabled (for a blank 25th line) by ··ESC d", 
and enabled by "ESC c". The clock needl not be disabled to use the 25th line; it 
is autoaatically reaoved when the 25th line is enabled. If the clock is enabled, 
the clock diaplay will reappear when t.he 25th line is disabled. 

The tille can be read regardless of whElther it is displayed or not. "ESC e" sends 
the tiae in HUG/Watzaan foraat as II 6-digit nuaber; 13:38:47 is sent aa 
'·133847" • "ESC ;" senda the tiae in Super -19 for.at aa an ESC sequence with 
colona; thus 13:38:47 ia sent as ·"ESC:13:38:47". Note that if thecoaputer 
echoes this sequence to the ter.inal, it can reset the clock back a second. 

You can send the tille via local functi.on key "ctl-WHITE". The tiae is sent with 
colons, Le. 13:38:47 is sent aa "13:38:47". This leta you insert the the into 
any text being edited with a single kE!ystroke. 

There are no ANSI codes for any of thEI clock functions. 
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ON-SCREEN CALENDAR 

Heath: set date I~SC 
I~SC .. 

<aa> <dd> <yy> <CR> 
send date 
display calendar 
no calendar display 

ANSI: not available 

I~SC c 
I~SC d 

responds with "ESCI<hh>:<aa>:<ss)" 

The calendar is displayed in the lower right-hand corner on the 25th line. Just 
left of the clock. The cOMaands are the saMe as the Super-19. The date can be 
set froa the keyboard as follows: 

1. press the off-line key so it utays down 
2. press the ESC (escape) key 
3. press the I key (vertical bar,. or shift-backslash) 
4. enter 2 digits for the aonth ':01-12} 
5. enter 2 digits for the date (01-31) 
6. enter 2 digits for the year «)O-99) 
7. press the off-line key until it pops up 

The display is updated as you type" Until the last digit. any displayable non
digit is ignored, so a slash aay be typed between the aonth, day, and year; thus 
"ESC I 12125/87 <ret>" is a valid entry. Any control key, or the 6th digit typed 
ends the cOMaand. 

The coaaand for setting the c81endal: is displayed by the "ctl-ESC" aenus for 
reference only: you cannot set the date froa the aenus. However, the date can be 
set by the COMputer with this sequene:e. This BASIC line sets it to 12125/87: 

PRINT CHR$<27} ;"112258711 

The calendar displays dates in "AMerican" foraat, Month/day/year. At Midnight 
the day is autoMatically increMentecl, although no carry is generated at the end 
of the aonth: 2/28/87 increMents to 2129187, and 12/31187 goes to 12/32/87. The 
date is aaintained as long as the te:uinal is turned on <even through RESET). 

The optional SUPERCLOCK provides a battery backup so the clock/calendar reaains 
accurate even with the power off. l:t also keepa a proper calendar, and handles 
carrys for 28, 29 <leap year), 30, arId 31-day aontha, and yeara to 1999. 

The clock/calendar display can be dil;abled (for a blank 25th line) by "ESC dO', 
and enabled by "ESC ·c··. The calendar need not be disabled to use the 25th line: 
it is autoMaUcally reMoved when the 25th line is enabled. If the clock is 
enabled, the calenda:r will reappear ",hen the 25th line is disabled. 

The calendar can be read two ways. regardless of whether it is currently being 
displayed or not. "ESC .... senda the elate in Super-19 foraat, as an ESC sequence 
with colons. For exaaple, 12:25:87 we.uld be sent as "ESC! 12:25:87". 

Second. you can send the date via 10c:81 function key "ctl-shift-WHITE". The date 
is transMitted wi tb slashes: 1214~5/87 is sent as "12/25/87". This lets you 
insert the date into any text being Eldi ted with a single keystroke. 

There are no ANSI codes for any of the calendar functional 
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HARD/SOFT RESET 

Heath: reset ter.inal 
set "hard" ESC z 
set "soft" ESC z 

ANSI: hard reset ter.inal 

ESC z 
ESC i 
ESC h 

ESC [ z 

The "ESC z" cOIllBland resets the terlllinal to either of two states. A "hard" ESC z 
resets the ter.inal to its power-on cOlnfiguration, as set by the DIP slolitchea. 
The screen is cleared, the cursor ho.~d, and any characters received during the 
reset (ia.ediately after the ESC z) are lost. Any baud rate changes are lost. 
All modes which have no DIP switch setting (reverse video, graphics, interlace, 
white screen, transmit speed limiting, etc.) are reset. This "hard" ESC z is the 
default, or is activated by an "ESC i :" co •• and. 

The SUPERSET provides a second set of "'software" DIP switches. The confi£luration 
can be saved in the. at any tiae by an "ESC R <Pn>" co •• and (see SAVE/RESTORE 
MODES). The .odes saved in these switches are: 

reverse video: on/off 
graphics: on/off 

type of cursor: on/off/steady/blinking/block/underline 
insert .ode: on/off 

keyboard: shiftedJunshift~!dJal ternate/nati ve 
hold screen: on/off 

key click: on/off 
at end of line: wrap/discard 

auto LF on CR: on/off 
auto CR on LF: on/off 
ESC sequences: Heath/ANSI 

A ·'soft" ESC z is activated by an "ESC h :" coa.and. Any subsequent ESC 2: resets 
the ter.inal to the last saved configuration. The screen is cleared and the 
cursor hoaed. Characters received during the reset are handled nor.ally. Any 
aodes NOT listed above are left unchanged; baud rate, interlace .od~, white 
screen, trans.it speed liaiting, charac::~ter set, attributes, etc. 

This is useful for progra •• like PIE or Textpro that send an "ESC z" when they 
exit. Setup the SUPERSET in the desired aode; for exaaple white screen, no key 
click, and a new baud rate. Save this <:onfiguration with "ESC R 4", and e,nable a 
soft reset with "ESC h ;". Now wh4!n the progra. exits, the SUPERSET will be 
restored to the desired configuration. 
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SAVE/RESTORE/SWAP RODES 

Heath: resto:re aodes and SCrE!en ESC R 1 (ctl-RED> 
save :.odea and screen ESC R 2 
resto:re aodes ESC R 3 
save aodea ESC R 4 
restore screen ESC R 5 
save acreen ESC R 6 
swap aodes and screen ESC R 7 
swap screen ESC R 8 (ctl-shHt-RED) 
swap :.odes ESC R 9 

ANSI: not available 

!ost HI9 aodes can't be read by a reaote coaputer <graphics onloff, keyboard 
shiftedJunshifted, etc.). A prograM t.hus can't Make full use of the terainal 
without destroying its previous c:onfiguration. For exaaple, a subprograa May 
need to interrupt a Main prograM, USEI the terMinal, and then sOMehow restore the 
terMinal screen and aodes to their ol'iginal state. 

The SUPERSET Maintai:ns two sets of 1I0de flags. The "ESC R <Pn)" coaMands allow 
the two sets of flag:5 to be saved, restored, or swapped internally. <Pn> 
represents an ASCII digit 1-9 whi.ch definea the paraaetera acted upon. These 
coaaands are siailar to the Ultra-RO,"I. See SOFT/HARD RESET for a description of 
the Modes saved and restored. 

SAVE/RESTORE SCREEN 

Heath: restore Modes and scrElen 
save I.odes and screen 
resto:E'e Modes 
save I. odes 
resto:E'e acreen 
save :5creen 
swap Modea and screen 
swap screen 
swap Modea 

ANSI: not available 

ESC R 1 
ESC R 2 
ESC R 3 
ESC R 4 
ESC R 5 
ESC R 6 
ESC R 7 
ESC R 8 
ESC R 9 

(ctl-RED) 

(ctl-shift-RED) 

If the SUPERCLOCK is installed, a sec:ond page of screen MeMory is 
entire screen (including the 25th line, if enabled) can be saved, 
swapped wi tb the ;2nd page of .e.clry. If the SUPERCLOCK is not 
"screen" portion of 'lhe co.aand ia i.gnored. The ".odea" portion 
functions as described above. 

available. The 
restored, or 

installed, the 
of the cOMMand 

Local function key. are provided for two of the frequently used options. The 
ctl-RED key perfor.a a II soft II reset, to a previously saved state. Ctl-shift-RED 
povides a quick way to peek at previously saved data (a "help" screen, disk 
directory, etc.>. The first ctl-shift.-RED displays the saved data: a second 
ctl-shift-RED then restores the original screen. 
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WINDOWS 

Heath: ESC III <topline><leftcol><iUines><#cols><page2line><page2col)' 

ANSI: not available 

If the SUPER CLOCK is installed. a 2nd page of screen lIIelllory is available. The 
"ESC ." COli. and uses it to copy us<er-defined "windows" between on-scz"een and 
off-screen mellory. This lets you creat<e your own windows that "pop-up" instantly 
and restore the screen when done, like the help lIenus. 

"ESC II" defines a window to be swapped between on-screen and off-screen aeaory. 
Windows can be anything frolll a singl,e character to the entire screen. Both on
and off-screen windows are the sallie si:ze, but need not be in the sallie po!~itions. 

The "ESC ." cOII.and is followed by 0 to 6 parameters. A perelleter is a printable 
ASCI I character. <space> to <0>, representing a nUlllber 1 thru SO respec:ti vel y • 
The sallie method is used in the "ESC V <line><colulln>" cursor position c:oaaand. 
All paralleters are optional: a <RETURN> or other out-of-range character ~'ill end 
the cOlllland early and execute it with defaults for the lIissing paralletern. 

CANCEL (ctl-X) I!borts without action. If no parallleters are supplied ("ESC III 

<RET>"), the entire screen is swapped with page 2 <including the 25th lLine, if 
enabled}. This is in effect the sallie as a swap screen cOlllllland, "ESC R S .... 

The first four parameter define a rectangUlar region of the lIain screen. 
<topline> defines the top line of the window: the default ia line 1 '[the top 
line}. <leftcol> is the left.ost colullln of the window: the default is c()lulln 1. 
<#lines> is the height of the window in lines (space=l, !=2, etc.>; the default 
is frolll <topline> to end of screen. <Ncols> is the width in colulllns (l~pace=l, 

etc.); the default is frolll <leftcol> to colullln SO. If a window is specified past 
the edge of the screen, the defaults are used. 

The last two parallleters define the top right corner of an identically-sized 
region of page-2 lIIelllory. <page21ine> is the top line; the default is the sa.e 
line specified by <topline>. <page2col) ia the leftlllost colullln; the default is 
the sallie as <leftcol>. If the page 2 parallleters define e window past the edge of 
the screen, the defaults are used. 

Example 1: Pull-Up Menua 

This progralll displays labels for the function keys on 
function key is hit, a "pull-up" lIIenu appears above 
additional inforlllation. 

the 25th line. When a 
the chosen key with 

First. set up a lIIenu screen. The top line of each lIIenu itelll will beco.e the 25th 
line, and the text below it will be the pull-up .enu. The lIenus are :~ayed on 
page 2. To display a lIIenu ite., swap it to the screen with an "ESC. 
co •• and. To restore the screen, the saMe "ESC M ..... cOIII.and swaps it bal::k. 

Exalllple 2: Moving ObJects 

"ESC ." cOllllllands are norlllally used in pairs: first to display part of page 2, 
and second to save it and restore the screen. This is e powerful techlrlique; a 
"aprite" can be defined on page 2, and Moved rapidly across a st.stlonary 
background. Display it; pause; save it; then repeat with the sprite in a new 
location. The second exalllple uses this. lIIethod to show a bouncing "slllile" face. 
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10 REM Progra. tC) de.onstrate pop-up "windows" with the SUPERCLOCK 
20 WIDTH 255: ES::CHRS(27): PRINT ES; "p" 
30 PRINT ES;"YI( f1-FONT f2-STYLE f3-KARGINS: REM our .enu 
40 PRINT ES;"Y2( Select FONT: Select STYLE: Set MARGINS: 
50 PRINT ES;"Y3( I-H19 1-nor.al 1-left 
60 PRINT ES;"Y4( 2-VT-100 2-reverse 2-right 
70 PRINT ES:"Y5( 3-GT-PROM 3-interlace 3-top 
SO PRINT ES;"Y6( 4-181'1 PC 4-bottoll 
90 REM 
100 PRINT E$:"R6"';E$:"E":: 
110 PRINT ES;"y1":ES;"x1":: 

REM save it on page 2. and clear screen 
REM enable and clear 25th line 

120 PRINT ES:"IIS# H1<"; :REM windo,., 
130 REM 40 col j~ 

to 25th 1ine="S" colu.n 4="#" one line=" " 
wide="H" frail page2 line 18="1" c:ol 9:"(" 

140 REM 
150 PRINT E$;"q";"Hit fl, f2. f3. or contro1-C to end" 
160 AS=INKEYS:IF AS<>CHRS(27) THEI~ 160:REM wait for an ESC 
170 AS=INKEYS:IF LEN(AS)=O THEN 170: REM then get next key 
lS0 REM 
190 ON A8S(ASC(AS)-S2} GO TO 220,270,320: REM is it il,f2, or f31 
200 GOTO 160 
210 REM display f1 .enu 
220 PRINT ES;".4#S-2(,';: REM show 5-line 14-char FONT llenu 
230 AS=INKEYS:IF LEN(AS}=O THEN 2~~0: REM wait for a key 
240 PRINT ES;".4#S-2(";: REM save FONT Jlenu 
250 GO TO 160 
260 REM 
270 PRINT E$:".50#.25":: 
2S0 AS=INKEYS:IF LEN(AS)=O THEN 
290 PRINT ES;".50#.25";: 
300 GOTO 160 
310 REM 

2~10: 

display f2 .enu 
REM show 4-line 15-char 
REM wait for a key 
REM save STYLE lIenu 

display f3 lIenu 

STYLE Jlenu 

320 PRINT ES:".4>:S-2C":: 
330 AS=INKEYS:IF LEN(AS)=O THEN 3210: 

REM show 5-line 14-char MARGINS lIenu 
REM wait for a key 

340 PRINT ES; ".4H~-2C"; : 
350 GOTO 160 

REM save MARGINS lIenu 

10 REM display a bouncing "s.ile" face 
20 REM 
30 WIDTH 255: ES=CHRS(27): PRINT ES;"J";ES;"H":ES;"F";ES;"p";ES;"R6": 
40 PRINT "r .. 
50 PRINT" ": REM display s.ile face 
60 PRINT " eaaeed II 

70 PRINT" ";ES;"qr";CHRS(13);"_";ES;"G";ES:"k": 
SO REM 
90 X=32: Y=32: STJ~PX=4: STEPY=2 
100 PRINT ES; ..... ;GHRS(V):CHRS(X); .. i#~ ";: REM save face 
110 IF LEN(INKEYS»O THEN END 
120 X=X+STEPX: Y=V+STEPV: REM .ove it 
130 PRINT ES: ..... ;CHRS(Y):CHRS(X): .. #~ ";: REM display in new spot 
140 IF X>103 OR Xc:33 THEN STEPX=-STEPX: PRINT CHRS(7): 
150 IF Y>51 OR Y<33 THEN STEPY=-STEPY: PRINT CHRS(7}; 
160 GOTO 100: REM "bounce" off edges lo()p 

The window cOII.and takes approxi.ately 30 lIilliseconds per 2000 characters. 
allowing 30 COMplete screen swaps per second. Speed is proportional to the size 
of the window being I!lwapped, so fast anillation is quite practical. 
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TRANSMIT SPEED LIMZTING 

Heath: liMit speed 
full speed 

ANSI: not available 

ESC h 3 
ESC i 3 

The SUPERSET norllally sends data as fast as the current baud rate allows. When 
transllitting long strings of charactE~rs, this May be too fast for the host 
cOllputer to keep up. This usually sho\.s up with the TransMit Current Line, 
TransMit 25th line, TranSMit Edited Lj.ne, and TransMit Page functions. 

The Super-19 cOlllland "ESC h 3" lillits transllission speed for these cOllllands to 
60 characters/sec. Characters are still sent at the full baud rate: idle tille is 
sillply inserted between the charactern. TransMit speed liMiting is disabled (the 
default) by "ESC i 3". Also see HANDSHAKING to liMit speed via hardware 
handshaking. 

TRANSMIT PAGE 

Heath: ESC 1# 

ANSI: ESC [ P 

Transllits lines 1-24 to the cOllputer. A lIoving cursor indicates the character 
being sent. If reverse video or ~,raphic characters are encountered, the are 
preceeded by the appropriate Heath or ANSI ESC sequences. A single (return) is 
sent at the end of the page, and the bell sounds. 

Rost progralls cannot accept such a laJ~ge block of data at full speed. Trans.it 
page sends at least 1921 characters, and can send up to 19,201 (ANSI aode, with 
every other character reverse video gJ'aphics). If transMit speed liaiting is on, 
transaission is liMited to 60 charectElrs/sec. Otherwise the page is sent at the 
full baud rate, Haited only by hardwelre handshaking. 

The following cOII.ands will "capture" the screen in a disk file under CP/R. PIP 
creates the file SCREEN.PIC and then puts everything into it that coaes froll the 
console until the final control-Z (end of file). 

1. ctl-ESC h 3 
2. PIP SCREEN.PIC=CON: 
3. ctl-ESC tI 
4. (weit for final "beep") 
5. ctl-Z 

enable transllit speed lilliting 
tells PIP to create 
tell Superset to trans.it Bcreen 
screen sent to PIP 
tella PIP to end the file 
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Heath: ESC ] 

ANSI: ESC ( q 

Tr~nsMits the 25th line to the COMputer. A Moving cursor indic~tes the ch~r~cter 
being sent. Reverse video and gra~lhic characters are preceeded by appropriate 
ESC sequence. A <return) is sent at the end of the line. If the 25th line is 
disabled, only the carriage return i!~ sent. 

If tr~ns.it speed liMiting is on, 
Otherwise the line is sent at 
handshaking. 

tl'~nsMission is liMited to 60 ch~rs/sec. 

t.he full baud rate, Ihited only by hardware 

TRANSMIT EDITED LINE 

Heath: ESC 1 (locell function ctl-RETURN) 

ANSI: not available 

Tr~nsMits the ch~racters froM the cursor position to the end of the line. 
Trailing spaces are not sent. A lIoving cursor indicates the character being 
sent. Reverse Video, blinking, or characters in the upper half on an extended 
set are sent with their 8th bit high. Graphic characters are sent as their 
equivalent control code. The line encls with a <return). 

If trans.it speed liMiting is on, 
Otherwise the line is sent at 
handshaking. 

tI'~nsMission is liMited to 60 chars/sec. 
t~he full baud rate, liMited only by hardware 

This cOMM~nd is useful for perfor.ing loc~l editing. For instance, a CP/ft 
cOlllland can be re-executed by holdin~, down the control key and Moving the cursor 
back to the firat character of the cel •• and. Then type ctl-RETURN to tranuit 
thia line to CP/M. 

The TranSMit Edited Line is ~lso useful when prOMpting an oper~tor for input. 
SiMply echo every key he typea back to the terMinal, until a <return>. Then your 
prograM .oves the curaor to the start of the cO.Mand and sends "ESC 1" to read 
the line. Thia M.thod lets the user Etdit his input line with not only Backspace, 
but inaert, delete, and cursor contrells as well. 
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TRAN5MXT CURRENT LINE 

Heath: ESC .. <last charact~~r is the caret, or shift-6) 

ANSI: ESC ( 1 p 

The entire line the cursor is currently on is transJllitted to the cOJiputer. A 
moving cursor indicates the chara(:ter being sent. If there are gre:phics or 
reverse video on the line, the appropriate escape sequences are also a,ent. All 
trailing spaces are sent. The line is ended with a carriage return. 

The following are exaJlples of a screen dUJlP prograJl in BASIC. It prints a copy 
of the screen on your printer (text only; not reverse video or graphics). 

for CP/M: 

100 REM Print Screen using SUPERSET transJlit line 
110 ES = CHRS(27}; 
120 PRINT ES;"J";: 
130 PRINT ES;"H";: 
140 FOR L = 1 TO 24: 
150 PRINT ES; ....... ;: 
160 LS=INPUTS(SO>: 
170 LPRINT LS: 
lS0 IF 1<24 THEN PRINT: 
190 NEXT I: 
200 PRINT ES;"k";: 

for HODS: 

REM save cursor position 
REM hOlle cursor to top line 
REM lo()p for 24 lines 
REM tronsJlit line 
REM get sent line 
REM pr;lnt line out to printer 
REM Jlo',e cursor to next .l ine 
REM continue with loop 
REM pu1: cursor in original position 

100 REM Print Screen using SUPERSI~T tranSJIit line 
105 OPEN "O",l,"LP:" REM output file #1 is LP.OVD 
110 ES = CHRS(27); 
120 PRINT E$:")":: 
130 PRINT ES;"H";: 
140 FOR L = 1 TO 24: 
150 PRINT ES; ....... ;: 
160 LS=INPUTS(SO): 
170 PRINT #l,LS: 
lS0 IF 1<24 THEN PRINT: 
190 NEXT I: 
200 PRINT E';"k";: 
205 CLOSE '1 

REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 

sa"e cursor posi tion 
hone cursor 
lo()p all 24 lines 
request trans.it line 
get sent line 
prllnt line out to printer 
lIo"e cursor to next line 
continue with loop 
put cursor in original position 

To use these progralla as subroutines in your own prograJla: 

1. add '210 RETURN' at the end of the routine. 
2. increase the 1 ine nUJlbera to tl nUJlber after the end 

statellent of your prograJl. 
3. add ' GOSUB nnnn' in your prog]~aJl where you want to 

du.p the screen. The nnnn represents the first line 
nUJlber of the screen dUllp rou1:ine. 

The line is sent at the current baud rate,. which May be so fast that BASIC 
Jlisses characters. If so, the speed can be slowed down by enabling transllit 
speed liMiting (ESC h 3). The line will then be sent at 60 characters/sec • 
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TRANS"IT CURRENT CHARACTER 

Heath: ESC <last charact,er is the underline, shift-dash} 

ANSI: ESC [ 2 P 

The character at the current cursor position is tr~ns_itted to the co.puter. If 
8 graphic character, it is trans.i.tted as the corresponding control code. For 
exa_ple a Heath graphic "a" (-) is trans.itted as a control-A. If a reverse 
video character, the character is seJ1lt with its 8th bit set. 

Exa.ples: The character "A" is transJJlitted as an ASCII "A" <101 octal, 41 hex}. 
The graphics 'i' (gray box in t.he H19 character set> is transaitted as IS 

control-I (011 cctal, 09 hex). 1" reverse video "space" (white box> is 
trans.itted as 240 octal, AO hex. 

If the ter.inal is set to co •• unicatEI with 7-bit words, it will not be possible 
to detect reverse video. Also, HOOS emd CP/M both reaove the 8th bit on received 
characters. You .ust either use CP/M's CONIO BOOS function, or read the console 
UART directly to detect reverse videCt. 

The following BASIC exaaple uses the trans.it ch~r~cter function to get a 
character, in reverse-video or graphiCS, by-passing the operating syste •• When 
it is running, it prints a test line containing graphic characters. With the 
arrow keys, .ove the cursor to any location on the screen. Pressing the period 
key twice prints the character where you left the cursor. 

10 PRINT "Trans.it character at c~ursor de.onatration." 
20 PRINT: PRINT "Use the arrow kE!Ys to .ove the cursor" 
30 PRINT "to the character you wi.sh to trans.it, and" 
40 PRINT "press the period ('.') key twice." 
41 REM 
42 REM shift the keypad 
43 REM 
50 ES = CHRS(27):: PRINT ES:"x6": 
60 PRINT: PRINT "Test line "ES"F1h'"r"ES"G"ES"pX"ES"c"; 
10 CS = INPUTS(2): IF CS =" "1'HEN 90 
80 PRINT CS:: GO TO 60 
90 REM 
91 OUT &0351,0: 
92 REM OUT &0373,S025: 

100 PRINT ESCHRS(95);: 
110 REM 
111 C=INP(&0350): 
112 C=INP(&0372): 
120 CS=CHRS(C) 

REM for H89 or H8 with H8-4 
REM for H8 with H8-5 
REM trans.it character 

REM for H89 or H8 with H8-4 
REM for H8 with H8-5 

130 PRINT ES"E": PRINT "The Charac~ter was "; 
140 IF C>127 THEN PRINT ES"p"; 
150 IF (C AND 127)<32 THEN PRINT 
160 PRINT CSES"q"ES"G"ES"y6": 
170 OUT &0351,1: 
171 REM OUT &0373,&027): 
180 END 

ES"F";:C=C+96:CS=CHRS(C); 
REM clean up 
REM for H89 or H8 with H8-4 
REM for H8 with H8-5 
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SET BAUD RATE 

Heath: ESC r <paraaeter> 

ANSI: ESC [ <paraMeter> r 

The SUPERSET odds 3 new boud rotes tc. the 
Note th8t using 8 higher baud rate .. 'on~t 
response; a CP/M COMputer running 
ch8racters/sec. The greatest benefit is 
speeded up. 

Heath 
<poraJllet.er> Soud Rote 

e 75 
A 110 
B 150 
C 300 
D 600 
E 1200 
F 1800 
G 2000 
H 2400 
I 3600 
J 4800 
K 7200 
L • 9600 • 
K 19,200 
N # 38,400 tI 
a tI 134.5 tI 

terMinol: 75. 134.5, ond 38,400 boud. 
necessarily speed up your screen 

at 2 MHz only sends about 1,100 
achieved when the cOMputer is also 

ANSI lIode 
(poroJlleter) 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

key: # represents a nE~W baud rate 
* represents 

FULL/HALF DUPLEX 

He8th: half duplex ESC x > 
full duplex ESC y ) 

the standard baud 

ANSI: half duplex ESC [ > 14 h 

rate 

full duplex ESC [ > 14 1 (l8st character is lowercase ~L') 

This function aelecta full duplex or hal:! duplex operation. Full duplex is the 
standard Mode used by Heath/Zenith noftware. In full duplex, keys typed on the 
keyboard are siMpl y sent to the cOI'puter; they do not appear on the screen 
unless the COMputer "echoes" theM bac1t to the terMinal. 

Half duplex is SOMetiMes useful when (~oMMunicating with another systeM using a 
Modea. In half duplex, each key typed on the keyb08rd appe8rs on the screen AND 
is sent to the cOMputer. If the CC)Mputer echoes the key, it will therefore 
appear on the screen twice. 
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HANDSHAKING 

Heath: disable XON/XOFF ESC: x = 
enabl,e XON/XOFF ESC: y = 

ANSI: disable XON/XOFF ESC: [ ) 13 h 
enable XON/XOFF ESC: ( ) 13 1 <last is lowercase 'L') 

"H~ndsh~king" lets the terllin~l ~nd (lOllputer w~rn e~ch other when they ~ren' t 
ready to receive. The H/Z-19 had XO~I/XOFF receive handshaking, but it was buggy 
and seldo. used. There was no trans.1t handshake (no lillit on how fast data was 
sent to the co.puter), so trans.it sc:reen sent data too fast to be useful. 

The SUPERSET only needs h~ndsh~king to ~void .issing received ch~r~cters while 
the .enus are displayed; for slow com.ands like save/restore/swap screen; or at 
38400 baud with super-fast cOllputers <8HHz H-I000 etc). There is a 128-character 
input buffer, for data received but not yet processed. If the buffer reaches 80 
characters, the SUPERSET tells the cC~lIputer to stop sending. When it gets below 
32, the SUPERSET says to resulle semding. If your cOllputer ignores handshaking 
and the buffer exceeds 128, a long "beeeeep" warns that characters were lost. 

If software XON/XOFF h~ndshaking is en~bled (the def~ult). ~n "XOFF" is sent 
(ASCII DC3, ctl-S, h,ex 13) by the SUPERSET to stop sending, and an "XON" (ASCII 
DCl, ctl-Q, hex 11> to start again. 1'his is the lIethod used by CP/M and HDOS. 

lfany progr~lIs don't support XON/XOfF: e.g. in Wordstar, ctl-5 lIoves the cursor 
left. For such progralls XON/XOFF handshaking can be disabled with "ESC )C =". The 
SCROLL key and hold screen lIode still function with XON/XOFF disabled. 

signal nalle pin dirElclion description 
DTR Data Terllinal Ready 20 output~: high = terllinal is on 

low = terllinal is off or disconnected 
RTS Request To Se:nd 4 output~: high = terllinal is ready to receive 

low = terllinal not ready to receive 
DSR Data Set Read'\, 6 input: high = enables CTS sensing 

low = disable CTS (always OK to send) 
CTS Clear To Send 5 input.: high = enables terllinal to send data 

low = disables transllission of data 

Hardware handsh~king is always enableld, but has no effect if not implemented by 
your cOllputer. The RTS output tells the cOllputer when it can send data. The CTS 
input tell a the te:r.inal when it C~1n send data. To add hardware handshaking to 
the Heath CP/M BIOS, you lIust edit BIOS.ASM and create a new BIOS. At the label: 

CRTOS1: CALL UOS 
JZ CRTOSB 
lfVI A,6 (-) ~dd the lines with the ~sterisks. 
CALL PINX (If) 

ANI 10H (If) 

JZ CRTOSB (If) 

Rather than add CT5 handshaking, you can exp~nd the type-ahead buffer. This lets 
slow languages like :SASIC use "translli t line" without .issing keys. Near the end 
of BIOS.ASH, find thle label CRTBUF: elnd change the value froll 40 to 80: 

CRTBUF: DB 80 was 40, change it to 80. 
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NATIVE KEYBOARD 

Heath: enter ESC x ? (local function ctl-shift-BLUE) 
exit ESC y ? <locel function ctl-shift-BLUE) 

ANSI: enter ESC [ > 15 h 
exit ESC [ > 15 1 (last is lowercase 'L') 

In this mode each key sends a unique code. The keypad sends control codes with 
the 8th bit set. Function keys send the code they nor_ally send efter ESC, but 
with the 8th bit set. Switch SW401 #6 Must be =0 for the 8th bi t to be S4!nt. 

Key TransMitted Code 
Pressed Hex Octal Decimal Ex~lanation 

function key: ERASE CA 312 202 "J" + 8th bit 
BLUE DO 320 208 "p" + 8th bit 
RED 01 321 209 tlC" + 8th bit 
WHITE 02 322 210 URn + 8th bit 
f1 03 323 211 .. s .. + 8th bit 
f2 04 324 212 "T" + 8th bit 
f3 05 325 213 "U" + 8th bit 
f4 06 326 214 "VII + 8th bit 
fS D7 327 215 "W" + 8th bit 

function key: shift-ERASE C5 305 1'97 "ell + 8th bit 
shift-BLUE AO 244 1:04 "1$1" + 8th bit 
shift-RED A1 245 1155 .. ~ .. + 8th bit 
shift-WHITE A2 246 1:06 "s." + 8th bit 
shift-f1 A3 247 1157 11111 + 8th bit 
shift-f2 A4 250 H.8 "(" + 8th bit 
shift-f3 A5 251 1159 ")" + 8th bit 
shift-f4 A6 252 170 "." + 8th bit 
shift-f5 A7 253 1'71 "." + 8th bit 

keypad: 0 80 200 1:28 Control-A + 8th bit 
1 81 201 1:29 Control-B + 8th bit 
2 82 202 1:30 Control-C + 8th bit 
3 83 203 1:31 Control-O + 8th bit 
4 84 204 1:32 Control-E + 8th bit 
5 85 205 1:33 Control-F + 8th bit 
6 86 206 1:34 Control-G + 8th bit 
7 87 207 1:35 Control-H + 8th bit 
8 88 210 1:36 Control-I + 8th bit 
9 89 211 1:37 Control-J + 8th bit 

8A 212 1:38 Control-K + 8th bit 
ENTER 8B 213 1:39 Control-L + 8th bit 

keypad: ahi:£t-O 90 220 H4 Control-P + 8th bit 
shift-1 91 221 1<&5 Control-Q + 8th bit 
shHt-2 92 222 H6 Control-R + 8th bit 
shift-3 93 223 1<&7 Control-S + 8th bit 
shHt-4 94 224 1'18 Control-T + 8th bit 
shift-5 95 225 1<&9 Control-U + 8th bit 
shHt-6 96 226 1!50 Control-V + 8th bit 
shHt-7 97 227 1!51 Control-W + 8th bit 
shHt-8 98 230 1~52 Control-X + 8th bit 
shift-9 99 231 1!53 Control-V + 8th bit 
shift-. 9A 232 1!54 Control-Z + 8th bit 
shift-ENTER 9B 233 1!55 ESCAPE + 8th bit 
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TRANSPARENT RODE 

Heath: enable 
disable 

ANSI: enable 
disable 

ESC x @ 
not available 

ESC ( ) 16 h 
not available 

(local function ctl-BLUE) 
<local function ctl-BLUE) 

In transparent Mode. every character received produces a unique character on the 
screen. If a control code, it is displayed as a graphic SYMbol. If the high bit 
is set, the character is displayed in reverse video. 

This is useful for diagnostic purposes. because it lets you see EVERY code being 
received by the terMinal. Since RETURN and LINE FEED are Just another 
displayable character, you should set the terMinal to auto-wrap (ESC v) before 
entering the transparent Mode. Otherwise any characters after the 80th will 
siMply "pile up" at the end of the line. 

The SYMbols displayed for control codes will vary with the character set (see 
Appendix A). The optional SUPERFONT VT-IOO+ character set is particularly easy 
to interpret because it has special graphic symbols for all 33 control codes. 

This Mode disables ALL (without exception) escape code processing. Since every 
possible code is displayed, there is no way for the COMputer to cOMMand an exit 
frOM this Mode. It can only be exited by local function key ctl-BLUE, terMinal 
reset ctl-DELETE, or system reset right-shift-RESET. 

If 7-bit words are selected at SW401 #6. the 8th bit will be ignored. CP/M and 
HDOS also zero the 8th bit before sending a character. So they too will not send 
reverse video without special software. In CPIM this Means using the direct 
console 110 (CONIO> BOOS call, or sending characters directly to the 8250 UART. 

If you enable both transparent screen and native keyboard aodes, each key will 
display a unique character. The fl key for exaMple sends an "S" with the 8th bit 
set (83 hex), which displays a reverse-video "S" if 8-bit words are enabled. 

CURSOR TYPES 

Heath: cursor off ESC y 5 
cursor on ESC x 5 
underline ESC y 4 
block ESC x 4 
blink ESC y 
non-blink ESC x 

ANSI: cursor on ESC [ ) 5 1 (last is lowercase "L") 
cursor off ESC ( > 5 h 
underline ESC [ ) 4 1 <last is lowercase "L") 
block ESC [ > 4 h 
blink ESC ( > 11 1 (digit "1", digit "1" lowercase "L") 
non-blink ESC [ > 11 h 

The standard H19 cursor options include cursor on/off, and block/underline 
cursor. The SUPERSET adds a blinking/non-blinking option. This provides five 
possibilities: no cursor, non-blinking block, blinking block, non-blinking 
underscore, and blinking underscore cursor. 
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ESCAPE CODE SUMMARY 

The following lists all ESCape COlt.ands recognized by the SUPERSET. The left 
colu.n is for Heath/Zenith (VT-52) .ode: the right colu.n is for ANSI .ode. The 
sy.bol "." identifies new or i.proved co •• ands. 

The ASCII ESCape character (27 deci.aJ., 18 hex, 033 octal) .ust preceed the 
sequence of characters shown. An ESCape sequence can be aborted by the ASCII 
CANcel (24 deci.al, 18 hex, 030 octal.). <para.eter) .eans one of several codes 
is possible. For ANSI codes, "n" is an optional repetition pare.eter; it tells 
how .any ti.es the co •• and is to be rElpeeted. 

Heath/Zenith 

<space><set> 
<space>D 
<space>H 
<space>L 
(space>P 
<space>C 
(space>G 
(space>K 
(space>O 

# 
S 

" So , 
( 

) 

+ 

/K 
:hh:mm:ss 
:hh:mm:sa 
:mm:dd:yy 

< 

= 
> 
1 
1<parameter) 

1M 
1n 
1p 
1q 
1r 
?a 
?t 
1u 
1v 
1w 
?x 
1y 

Function 

It Select character set (Super-19) 
• Heath H19 with Z100 extensions 
• DEC VT-I00 with special graphics 
It NORCOM GT-PROM 
• special math and Greek 
It Heath H29 (with SUPERFONT) 
It VT-I00 graphics (with SUPERFONT) 
It APA graphics (with SUPERFONT) 
It IBM PC (with SUPERFONT) 

Transmit page 
It shi£ted BLUE key (Super-19) 
It shi£ted RED key (Super-19) 
It shi£ted WHITE key (Super-19) 
It shifted fl key (Super-19) 
It shi£ted £2 key (Super-19) 
It shifted £3 key (Super-19) 
It shi£ted £4 key (Super-19) 
- shifted f5 key (Super-19) 

Response to ESC Z (identi£y 
It Set clock (Super-19) 

as VT52) 

It 

It 

It 

It 

--It 
-

- response to Super-19 Read clock (ESC ;) 
- response to Super-19 Read date (ESC -) 
It Read clock (Super-19) 

Enter ANSI mode 
Enter Heath/Zenith mode 
Enter alternate keypad mode 
Exit alternate keypad mode 

• Transmit edited line 
Output £rom keypad in alternate mode 

ENTER key 
• key 
o key 
1 key 
2 key 
3 key 
4 key 
5 key 
6 key 
7 key 
8 key 
9 key 
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ANSI 

[p c,r [Op 
[S 
[% 
[So 
[ , 
[ ( 

[) 

[-

(+ 

(?2h 
= 
> 

O<parameter> 
OM 
Cln 
Clp 
Oq 
Clr 
CIs 
Ot 
Ou 
Ov 
Ow 
Ox 
Oy 



Heath/Zenith 

!g 

A 
B 
C 
D 
E 
E 
F 
G 
H 
I 
J 
J 
K 
L 
M 
N 
a 

R<parameter> 
Rl 

p 

o 
R 
S 
T 
U 
V 
W 

R2 
R3 
R4 
R5 
R6 
R7 
RS 
R9 

:F"unction 

Enter insert character mode 
Cursor up (n times) 
Cursor down (n times) 
Cursor right (n times) 
Cursor left (n times) 
Clear screen (except 25th line) 
SHIFT-ERASE k,ey 
Enter graphics mode 
Exit graphics mode 
Move cursor to home position 
Reverse index (reverse line£eed) 
Erase from cursor to end o£ screen 
ERASE key (unshi£ted) 
Erase £rom cursor to end o£ line 
Insert line at cursor pos. 
Delete line at cursor pos. 
Delete character at cursor 
Exit insert character mode 

(n times) 
(n times) 
(n times) 

ANSI 

C4h 
(nA 
CnB 
(nC 
CnD 
(2J 
[J 

Cl0m 
(11111 

(H or (£ 
M 
(OJ 

(J 

(K or (OK 

CnL 
(nM 
[nP 
C41 

~ Save/restore/swap modes (and screen with SUPERCLOCK) 
.. Restore modes (and screen) .. .. 
It 

It .. 
It .. 
It 

Save modes (and 
Restore modes 
Save modes 
(restore screen) 
(save screen) 
swap modes (and 
(swap screen) 
swap modes 

BLUE key 
RED key 
WHITE key 

screen) 

screen) 

£1 key (DEC £1 key) 
£2 key (DEC £2 key) 
£3 key (DEC .£3 key) 
£4 key (DEC £4 key) 
£5 key 

COP 
(00 
[OR 
(aS 
COT 
[au 
rov 
[OW 

Xhhmmss<RET> .. Set clock. hhmmss=hours,minutes,seconds 

Y<line><col> 

Z 
( 

\ 
] 

a 
b 
c 
d 
e 

Position cursor 
Line = <space> thru <S> or 
Col=<space> thru <0> 

Identi£y as VT52; response is ESC / K 
Enter hold screen mode 
Exit hold screen mode 
Transmit 25th line 

It Transmit current (cursor) line 
.. Transmit character at cursor 
.. Extended 256-character set 

Erase £rom beginning to cursor 
.. Enable clock display 
.. Disable clock display 
.. Send time to host 
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[<line>; <col>:£ 
r(line>;<col>H 

[3h 

.. (q 

C1p 
(2p 

[lJ 



Heath/Zenith 

h<parameter> 
hi 
h2 
h3 
h5 
h7 
h9 
h: 

i<parameter> 
i1 

J 
k 
1 

i2 
i3 
is 
i7 
i9 
i: 
i; 

Function 

• Super-19 set modes 
• full duplex 
• hardware handshaking 
• limit transmit speed 
• white screen 
• wrap long lines 
* interlace on 
• screen savel" on 

* enable soft reset <ESC z) 

* Super-19 reset modes 
* hal:f duplex 
* software handshaking 
* full transmit speed 
* black screen 
* discard long lines 
* interlace off 
* screen saver of:f 
* enable hard reset (ESC z) 

Save current cursor position 
Restore current cursor position 
Erase entire line 

(s 
[u 

[2K 

ANSI 

m<p1><p2><p3><p4><pS><p6> Swc~p Window (SUPERCLOCK) 
* 0-6 parameters, like ESC Y<Pn1><Pn2> 

pi - top line on screen 
p2 - le:ft column on screen 
p3 - height in lines 
p4 - width in columns 
pS - top line on Page 2 
p6 - le:ft column on Page 2 

n Cursor position report [6n 
Heath response is ESC Y<line><col> 
ANSI response is ESC[<line>;<col>R 

o Erase from beginning o:f line to cursor (lK 
p Enter reverse video mode [7M 
q 
r<parameter> 

rei 
rA 
rB 
rC 
rD 
rE 
rF 
rG 
rH 
rI 
rJ 
rK 
rL 
rM 
rN 
rO 

* 

* 
* 

Exit 
Set 

reverse 
baud rate 

75 
110 
150 
300 
600 

1200 
1800 
2000 
2400 
3600 
4800 
7200 
9600 

19200 
38400 
134.S 

video 

b'!lud 
b.aud 
b'!lud 
b'!lud 
b'!lud 
b'!lud 
b'!lud 
b'!lud 
b'!lud 
b.aud 
b.aud 
b'!lud 
b'!lud 
b'aud 
b.!lud 
b,aud 
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mode 

-

(Om 

* (Or 
[1r 
[2r 
[3r 
[4r 
[Sr 
[6r 
[7r 
C8r 
[9r 
[lOr 
[11r 
Cl2r 
[13r 
(14r 
[1Sr 



Heath/Zenith Function ANSI 

s It Normal 128-ch~lracter set 
t Enter keypad ~~hifted mode 
u Exit keypad shifted mode 
v Wrap characters past 80 to next line (?7h 
w Discard charac:ters past 80th column [171 

x<parameter> Set modes 
xl Enable 25th line [>lh 
x2 Disable ke}7boad click [>2h 
x3 Enter hold screen mode (>3h 
x4 Set block cursor [>4h 
x5 Disable cursor (>Sh 
x6 Enter keyp~ld shi£ted mode r>6h 
x7 Enter keypcld alternate mode C>7h 
x8 Enable auto LF on CR [>8h 
x'3 Enable auto CR on LF (>'3h or (20h 
x' It Set non-blinking cursor [>llh , 
x= It Set hardware handshaking (>13h 
x> It Enable half duplex [>14h 
x1 It Enable native keyboard mode (>15h 
x@ It Enable transparent mode [>16h 

y<parameter> Reset modes 
yl Disable 25t~h line (> 11 
y2 Enable keyboard click (>21 
y3 Exit hold ~~creen mode (>31 
y4 Set underl1ne cursor [>41 
y5 Enable curs~or (>5.1 
y6 Exit keypad shifted mode [>61 
y7 Exit keypad alternate mode (>7.1 
y8 Disable aut~o LF on CR [>81 
y'3 Disable aut~o CR on LF (>9.1 or [201 
y; It Set blinking cursor (>111 
y= It Set so£tware handshaking [>131 
y> It Disable hal:f duplex [>141 
y? ,. Disable nat~ive keyboard mode (>151 

z Reset to power up con£iguration (z 
{ Enable keyboard (21 

I It Set Date (Supe~r-l'3) 

} Disable keyboj!lrd (2h 
It Read Date (Super-l'3) 
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QUESTIONS AND ANSWERS 

Here are SOMe of the CO.Mon questions asked about the SUPERSET. If you have a 
question (or an answer) that is not listed, let us know. 

Q: How does the SUPERSET reduce power consuMption? 

A: The standard H/Z-19 TLB draws about 11 SOMA froM the +8 volt supply. Heath 
used NMOS MeMories, which are cheap but take a lot of power. Nowdays, there 
are CMOS equivalents which take virtually no power. The CMOS parts lauppUed 
save about 300aA, which is about as Much power as reMoving an 1/0 boalrd. 

c: What is "baud rate"? 

A: The baud rate is the nUMber of bits per second sent or received by the 
terMinal. The standard baud rate is 9600. There are 10 bits per charac:ter, so 
this is 960 characters per second. There are 2000 characters on the screen, 
so it takes about 2 seconds to change theM all. 9600 baud is as fl!lst as a 
standard H/Z-19 can go without .issing characters. 

Q: Can I increase the baud rate to speed up .y terminal? 

A: Yes. 19200 baud is twice as fast, and 38400 baud is four tiMes faster. You 
can select 19200 teMporarily by typing "'ctl-ESC r M": or perManently by 
setting DIP switch SW401 section 110. For 38400, type "'ctl-ESC r N'" or set 
SW401 section Ill. See the section on DIP SWITCH SETTINGS for details. 

Q: How do I select 19200 baud on an H/Z89 COMputer? 

A: This is lIore complicated. You'll have to change the terJllinal, the CC)Jllputer, 
and the software all at once. For CP/M, run Heath's CONFIGUR prograM, change 
the Console baud rate frOM 9600 to 19200, and save it on disk. Upon exiting 
CONFIGUR. the baud rate will change and you will get garbage on the screen. 
Now change the terMinal baud rate teMporarily using the instructions above. 
Your CP/M proMpt will come back and work again. 

For HOOS, insert a non-bootable disk (one Just INITialized for instanc:e), and 
try to boot it at the IOH:"' proMpt. Of course, it won't boot. When the drive 
light goes out, teMporarily set the baud rate to 19200 with"' ctl-ESC r M ". 
Now replace the disk with a bootable disk, go bac~: ON-LINE and hit the 
"'space"' bar until the sys~eM responds. This disk is now set for 19200 baud. 

Run a few prograM •• and you will notice that the screen responds fastl~r. When 
you are satisfied with the results, you can perManently change the baud rate 
on the TLB aa described above. Then change the co.puter perManently by 
setting DIP switch SWSOl on the CPU board (set section 116 to l=ON=left). 

Q: Once I set the DIP switches for 19200 baud. I get "'fll:ff xfgxsf" when:r boot 
.y disks. What happened? 

A: Once you have permanently set SW401 and SWS01 for 19200 baud, you c:8n only 
boot disks CONFIGURed for a 19200 baud Console. If you forget, the disk will 
boot OK but print garbage instead of a sign-on Message. You can teMporarily 
fix this by typing "'ctl-ESC r L" to go back to 9600 baud. Then run CONFIGUR 
to set the disk to boot at 19200 baud. 
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Q: At. 19200 b~ud Illy screen is fast.er, but. not. t.wice as fast.. Why? 

A: The screen update rate is set by '~he software, t.he co.puter clock speed, or 
the baud rate; whichever is slowest .• At 9600 baud, the baud rate is t.he weak 
1 ink. At 19200, the 2MHz Z80 on yc:mr co.puter board is the weak link. If you 
also speed up yOlur CPU board to 4MHz, then you'll see the 2:1 improvellent. 

0: How do I get to 38400 baud? 

A: This is ~wkw~rd, bec~use t.he CPU board's MTR-90 doesn't have a DIP switch 
setting for 38400 baud (though I h.~ve e "patched" version that does for S18). 
CP/M can COHFIGUR for 38400 baud, but you .ust boot at e lower rate and 
change lIIanually to 38400 baud after boot-up. However, it should be possible 
to auto-execute a file that switchc!s the terminal to 38400 baud. 

Now for HDOS. I'!~ke a new systelll dil .. k and boot. it. Before you type &paces t c, 
set the baud rat.e, switch the SUPEJ~SET to the new baud rate (Le. ct.l-ESC r 
H). How type spaces and continue the boot process. HDOS should autollatically 
set the baud rate to 38400. 

HODS 2.0 systela disks previously scat at 9600 lIIust be patched to 38400. Use a 
disk utility progralll like DUMP (HUG #885-1062) for hard sector disks or UDUHP 
(HUG #885-8004) fOlr others. Exa.inc! address 05 on treck 0, sector o. The 
value OC specifies, 9600 baud. Patch it to 06 for 19200, or 03 for 38400 baud. 

0: What causes the "flicker"? 

A: The screen lIIe.ory is shared batween the 280 lIIicroprocessor and 6845 CRT 
control 1 er. HorMa 11 y, the CRT takl!s precedence. But when the Z80 needs to 
read or write a charact,er to the Sl:reen, it "steals" the .e.ory away fro. the 
CRT. The result is e black dash on the screen. The effect is lIost severe with 
large amounts of reverse video or at high baud rates. Speeding up the Z80's 
clock shortens the! dashes, but the'f are still there. 

0: How did you get rid of it? 

A: The SUPERSET solves the problelll by using very fast screen lIIelllory chips. The 
lIe.ory is swi tched back and forth between 280 emd CRT controller at a 3KHz 
rate (by connecting the Z80 clock to the 74S138 .ultiplexer). When the clock 
is high, the screen lIellory is used by the 280, which latches its dat.a at the 
falling edge. When the clock is 11)101, the screen .e.ory is used by the CRT 
controller, which latches data on the rising edge. 

0: How about custoa character sets? 

A: The SUPERFONT doubles the nUlllber o:f character sets to 8. In fact, it really 
contains 16 128-character sets, or 2048 total characters! It is quite eesy to 
design your own fonts for foreigl~ languages, special graphics, underlining, 
boldfece, double-~Iidth characters, etc. If you would like a disk with the 
present character sets and instruct.ions for editing, send us $10 and specify 
the desired disk for.at. We can thl:m progre. a SUPERFOHT with your own fonta. 

0: Can I use .y Ultra-ROM or Super-19 ROM? 

A: No. The SUPERSET pr09r~1II ROM n~pl ~ces thea. But s1 nee i t alre~dy has Jlost 
feetures of the Super-19 end Ultra-ROM, you ahouldn~t aiss the •• If there is 
a feature of these ROMs that you'd like added to the SUPERSET, let us know. 
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Q: Can I use the Cleveland Codonic& "hlaginator"'? 

A: No. The Iaaginator uses subroutines in the standard Heath ROM that have 
aoved, or are no longer there. We'd like to fix this, but don't havE~ access 
to the Iaaginator's source code. 

c: Can I use the Northwest Digital "Grlsphics-Plus?" 

A: No. The Graphics-Plus installation :reaoves all the chips used by the SUPERSET 
kit, and all video is generated by the graphics board itself. 

Q: How about a Sigaasoft IGC <lntegratled Graphics Controller>? 

A: Yes, with a few aodifications. Siga'::Isoft aoves the character generator ROM to 
their IGC board, so that's where thl!!i Superset's character ROM aust go. Locate 
the 2K character ROM socket on the IGC board, and cut all traces to pin 21. 
Connect one end of a Juaper wire to pin 21 of this socket. 

Locat.e the 34-pin ribbon cable conm;~ctor nearby, in t.he back left c:orner. 
Connect the other end of this wi:re to the center pin in the row clcIsest to 
the edge of the board. 

Install the Superset' a character R01~ and 24-to-28 pin socket adapteI' in the 
2K socket on the IGC. You aay need to lengthen the wires froa the socket 
adapter to reach the 8250 UART on tl~e terainal board. That's it! 

All functions of the Superset and njC work together noraally, except t.hat the 
Superset replaces the IGC's 2-chara4::ter set capabilit.ies. 

Q: Why didn't youaake it VT-I00 coapatible instead of Just VT-52'? 

A: Frankly. because I don't have suf:f'icient docuaentation to know how l!!1 VT-IOO 
works. and don't have any software 1t.o test it even if I did. If you can help 
in this area, please contact ae. 

Q: Why do the new ROMs have aore pins than the original parts'? 

A: The original ROM had 4K bytes of aellory: either one 4K part. or two 2Jj: parts. 
The SUPERSET and SUPERFONT use 32K parts instead. They have extra addreu 
pins that au st. be connected. Th4P. &CICJlet. adapt.ers aake tbis as pairllle.&& as. 
possible. With the SUPERSET, SUPERFONT, and SUPERCLOCK all installE~d. your 
H/Z-19 board has over 70K of aeaory; aore than the H89 itself! 

C: How was this aanual printed? 

A: This lumual was prepared on an Ha9, using the "Magic Wand" word processor. It 
was printed on an Okidata u92 printer using its "correspondence aode" for 
text. The pictures were created with "Magic Wand" by aanually turnin~J on the 
H19 graphics .ode while editing, and printed by initializing the p]~inter's 
downloadable font with HI9 graphics. 

C: What about speed? 

A: The SUPERSET is over twice as fast as a standard H/Z-19. even considering the 
50% faster clock. Critical routines in particular (insert/delete chftracter, 
erase line/page) are draaatically faster. Prograaaers, I CHALLENGE you to 
figure out how I clear the screen twice as fast as even an LDIR instruction! 
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c: What else can I do to i.prove my H/Z-19? 

A: The venerable H/Z19 stacks up well against .odern tar.inals thanks to its 
advanced Z80. Just try to find ter'minals that can run at 9600 baud without 
.issing characters. Other thingls in the works: .ore fonts (up to 32f); 7x9 
dot fonts; 640x2S0 dot resolut.ion graphics WITHOUT a graphics board; 
progra •• able sound generator; still faster Z80 clock speeds; new attributes 
(bright, diM, and italics>; downloadable character sets in non-volatile RAK. 
We're Just beginning! 

The physical modifications are easy; the difficulty lies in overcoming the 
air of apathetic hopelessness that. traps so many 8-bit computer users. One of 
the foundations of computer science is that ALL computers are equivalent; 
there is no program that runs on 8: MacIntosh or IBM PC that can't be written 
to run Just as well on an 8-bit machine. H89 software lacks the flash and 
glamour of a PC only because it has less memory to work with. Today's 
technology has eliminated the meaclry shortage; it is up to YOU to decide what 
to do with it! 
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USING THE GT-PROH 

The GT-PROK is a new character set which improves the graphics capability and 
appearance of text on Heath H19/H19A terminals and H89/H89A computers. It 
displays 128 symbols, including 95 ASCII characters and 33 graphics symbols. 

All 95 of the ASCII characters have been enhanced to produce a pleasing and 
stylish display of text on the CRT screen. Twenty-four of the original graphic 
symbols have been modified, to sharpen vertical resolution and to improve the 
.atch between vertical and horizontal line widths. To lIake rooll for the new 
symbols, five "non-graphic" symbols froll the old set were deleted <paragraph, 
plus/minus, division, right-arrow, and down-arrow}. Also, five diagonal graphic 
symbols were replaced with symbols using a uniforll square pixel shape. Graphic 
symbols that were unchanged or only slightly modified were left in their 
original locations, to minimize the effect on existing graphic programs. 

The docullentation includes a listing of a screen plot prograll in BASIC to 
demonstrate the value of the improved graphics resolution. 

OPERATION 

The correct appearance of all characters, 
characters to key sy.bols are listed in the 
.anual. RelleJlber, reverse video provides 
format is 8S follows. 

+--------+ 

• • • 

and the relationships of displayed 
"character set" section ()f this 
the inverse of each character. The 

• • ch,sracter display map 

• • ••••• • • • • 
+--------+ 

ASCII key sYllbol I A 
I 

65 I 
41h I 

+--------+ 
ch~racter number in decimal 
ch,sracter nUllber in hexadecimal 
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The GT-PROM con produce 0 squore "dot" in ony of ten positions within a 
character cell (2 wide by 5 high). Wj.th an 80x25 character screen, this gives an 
effective graphics resolution of 160 horizontal by 125 vertical. The codes to 
produce each of the ten individual delts are shown in their respective boxes: 

.f.----- .. ----- .. .. -----+----- •. +-----.f.----- .. +-----+-----+ 
) k I 106 I 107 I I 6Ah I 6Bh I I 152 I 153 I 

+-----+-----+ + - -- - -+---- - i' +-----+-----+ +-----+-----+ 
I 125 I 126 I I 7Dh I 7Eh I I 175 I 176 I 

+-----+-----+ + -- --- + - --- - i' +-----+-----+ +-----+-----+ 
I 124 I 94 I I 7Ch I 5Eh I I 174 I 136 I 

+-----+-----+ + - --- - +--- - - i' +-----+----- ... +-----+-----+ 
r I 114 I 95 I I 72h I 5Fh I I 162 I 137 I 

+-----+-----+ +---- -+ - -- - - i' +-----+-----+ +-----+-----+ 
h 9 I 104 I 103 I I 68h I 67h I I 150 I 147 I 

+-----+-----+ + - ---- + - - -- - i' +-----+-----+ +-----+----- .. 
ASCII Decimal Hexadecimal Octal 

DEMONSTRATION PROGRAM 

On the next poge is 0 listing of 0 dEllIIonstrotion progrom for the GT-PROM to give 
you an idea of what the extra rE~solution can do. It is written in Microsoft 
BASIC, and runs under CP/M 2.2. You slhould be able to get it to run without auch 
difficulty using any si.ilar BASIC interpreter. 

The progrom disploys 0 do.ped sinew~lve within 0 rect~ngulor border. Notice the 
relative SMoothness of the sinewaye e:ontour, and the uniforM thickness of the 
horizontal and vertical borders. 

You con eosily modify the progrom to disploy other functions by chonging lines 
220-230 and 280-310. For exa.ple, 

220 A=(I/K)*3.14159 
222 R=SIN<3*A) 
224 X(I)=R.COS(A) 
230 'l<I)=R*SIN<A> 

280 XN=-1.5 
290 XX=1.5 
300 YN=-l 
310 YX=1 

displays a function called a "trifolium" or a "3-leaved rose", 
And by entering, 

220 X(I)=(I"1)/(K+l} 
230 Y< 1>= <X< 1)"-5) / <EXP<1/X <I» ·,1) 

280 XN=O 
290 XX=1 
300 YN=O 
310 XY=22 

you con display Plonk's rodiation function (Jahnke and Emde, Tables of 
Functions, Addendu. VII). 

The GT-PROM con also display the old low-resolution block graphics sy.bols. This 
makes it possible to compare the new and old resolutions by changing lines 1110 
and 1120 as follows: 

1110 PS(0)=CHRS<109): PS<1}=CHR~'109): PS(2)=CHRS<110) 
1120 PS(3)=CHRS<110): PS(4)=CHRlIHllO) 

Now the program will use the original LOW resolution grophic sy.bols. Change 
lines 1110 and 1120 back to their c)riginal for. to go back to the HIGHER reso
lution of the GT-PROM. 
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100 REM 
110 REM 
120 REM 
130 REM 
140 REM 
150 REM 
160 REM 
170 DIM 
180 REM 
190 REM 

Demonstration prograM for H18 or H89 wit.h GT-PROI! 
character generator. Runs on MBASIC under CP/M 2.2. 

Roger LeMbke 
NORCOM. 9630 Hayes. Overland Park. KS 66212 

X (100) , V(100) 
Set up X and Y arrays to contain the function to 
be displayed; in this case, a da~ped sinewave. 

200 K=68 
210 FOR 1=0 TO K 
220 X(I)=I •• 3 
230 Y(I)=EXP(-.13*X(I»*SIN(X(I» 
240 NEXT I 
250 REM 
260 REM 
270 REM 

Specify Min and lIax liMits of X and Y to define 
the range of the display. 

REM X lIin 
REM X ~ax 
REM Y lIin 
REM Y ~ax 

280 XN=O: 
290 XX=20.4: 
300 YN=-.6: 
310 YX=.9: 
1000 REM 
1010 REM 
1020 REM 
1030 REM 
1040 REM 

The rest of this prograM can be used as a subroutine 
to plot any function stored in the X and Y arrays, 
as shown in lines 210-240. The X and Y liMits for 
the plot aust also be provided, as in lines 280-310. 

1050 REM 
1060 DIM NS(70,20),PS(4) 
1070 GS=CHRS(27)+CHRS(70): AS=CHRS(27}+CHRS(71) 
1080 Nl=69: N2=95: XR=XX-XN: YR=YX-YN 
1090 L1S=CHRS(96): L2S=CHRS(97) 
1100 C1S=CHRS(101}: C2S=CHRS(100): C3S=CHRS(102): C4S=CHRS(99) 
1110 PS(0)=CHRS(104): PS(1)=CHRS(114): PS(2)=CHRS(124) 
1120 PS(3)=CHRS(125}: PS(4}=CHRS(106) 
1130 FOR 1=0 TO 70: FOR J=O TO 20: N$(I,J}=u u: NEXT J,1 
1140 FOR J=O TO 20: NS(0,J)=L1S: NS(70,J)=L1S: NEXT J 
1150 FOR 1=0 TO 70: NS(I,0)=L2$: N$(I,20}=L2S: NEXT 1 
1160 NS(0,0)=C1S: NS(70,0)=C2$: N$(0,20)=C3S: NS(70,20}=C4$ 
1170 FOR 1=0 TO K 
1180 Il=INT«(X(I)-XN}JXR).(Nl-l)+1.5} 
1190 12=INT«(Y(I}-YN)JYR).(N2-1}+1.S} 
1200 I3=I2-5.INT(I2/5)-1: IF 13=-1 THEN 13=4 ELSE GOTO 1210 
1210 14=1+INT«I2-I3}J5): IF I4>1 THEN GO TO 1220 ELSE 14=1: I3=0 
1220 NS(Il,I4>=PS(I3) 
1230 NEXT I 
1240 PRINT GS 
1250 FOR J=20 TO 0 STEP -1 
1260 FOR 1=0 TO 70: PRINT NS(I,J);: NEXT I 
1270 PRINT: NEXT J 
1280 PRINT AS;: END 

GT-PROM Character Generator 
August 14, 1985 
Copyright 1985 by Roger Leabke 

NORCOM 
9630 Hayes 
Overland Park, KS 66212 
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