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INTRODUCT ION 

The App le II* computer i s  certainly one o f  the fine s t  pe rsonal 

compute rs avai lab le today . Howe ve r , even the best system 

can be improved by the addition o f  feature s not inc luded in 

the original de s i gn . Part of the true powe r of the Apple I I  

l i e s  i n  the e as y  expandab i lity o f  the s ys tem a f forded b y  the 

8 s lot expans ion b us located to the rear o f  the computer . 

The Mountain Hardware ROMPLUS +  i s  an example o f  th i s  kind o f  

expandab i li ty ,  and the Ke yboard Fi lter , b y  Andy He rtz fe ld , 

w i l l  add nume rous feature s to your App le I I  when us e d  wi th 

the ROMPLUS+ . The Keyboard Fi lter , a 2K ROM chip wh i ch i s  

e s senti ally an exte n s i on to the Apple ' s  mon i tor , inc lude s 

mach ine language programs wh i ch add lowe r case le tte rs , 

keyb oard macros , improved cursor movement , " S topLi s t "  and 

" End li s t " , and othe r fe ature s to the App le . Each fe ature i s  

contro l led b y  the user th rough s imp le keyboard commands . The 

actual programs on the ch ip are " transparen t " to the us e r , 

who need have no unders tanding o f  machine language i n  orde r 

to make ful l us e o f  the Keyboard Fi lter ' s  capab i litie s . 

I n  the page s that follow you wi l l  find s imp le example s whi ch 

demons trate the var i ous func tions o f  the Keyboard F i lter . 

Once you h ave fo llowed the ins tructions for instal lation o f  

the Keyboard Fi lter and ROMPLUS+ , i t  i s  s ugge s ted that you 

go through the various examples in thi s  manual , expe rimenting 

at le as t b rie fly with e ach feature as you read about i t .  

Thi s  i s  the on ly s ure way o f  le arning eve ryth i ng whi ch your 

Keyboard F i lte r can do for you and your App le I I . 

NOTE : Although the Keyboard Fi lter wi l l  work on a s y s tem o f  

a lmo s t  any memory s i ze , s ome dec i s ions had to b e  made that 

we re memory s i ze dependent ( s uch as the de fau l t  location of 

the font tab le ) . I n  s uch case s , we have opted for conven ience 

*App le II is a tradema rk of Apple Compute r ,  Cupertino , CA . - 1 -



for those with 48K systems. This is in light of the con

tinuing decline in memory prices. It was also assumed that 

most users will either have or plan to have a disk drive as 

part of their system. Therefore, some of the features and 

software discussed in this manual will not work properly if 

your system does not have 48K RAM and a disk drive. Wherever 

possible, we have included patches to permit use with 

different system configurations. 
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BACKGROUND 

Th e mon i tor program of the App le I I , whi ch res i des in the 

standard ROM memory chips s upp l i ed with the compute r ,  norma l ly 

cont ro l s  a l l  of the sys tem's input and output. The advantage 

of thi s lies  in the ease of use of the compute r ,  espe c i a l ly 

when compare d with the e arli er hobbyi s t  compute rs , many o f  

whi ch requi re d the te di ous entry o f  monitor programs th rough 

front pane l switche s before the computer even "knew " how to 

"li sten" to a keyboard . A major fe ature of the App le I I ' s  

mon i tor lies in the way in whi c h  i t  h and le s input . I t  s imp ly 

does not want to deal w i th lower c a s e  le tte rs . Whe n  i t  

re ce i ve s  the code for a lowe r case let·ter, whether from i t s  

keyboard or from another input s ource, i t  converts that le tte r 

to uppe r case be fore s toring i t  i n  the compute r's memory . 

Thus , norma l keyboard entry of lowe r c a s e  lette rs requi red 

the design of a software s ys tem whi ch would " grab " the 

keyb oard input, interpret it, and if ne ce s s a ry , go around 

the moni tor in orde r to store the desire d code s into memory . 

Once such a system was designed , it was apparent that it 

was use ful for far mo re than just the entry of lowe r c ase 

lette rs , and the ensui ng work led to the development of the 

Keyboard F i lte r., 

The Keyboard Fi lter has two main ope rating mode s ;  one wh i ch 

uses the App le ' s  h i gh resoluti on graphi c s  dis play, and the 

other whi ch us e s  the no rma l te xt di s p l ay .  I n  the graphi c s  

mode , the sys tem will di s p l ay uppe r and lower case le tters , 

us i ng e i ther the s tandard fon t  (loc ated on the Keyboard 

Filter ch ip ) or one or more us er-de fined ch aracter sets 

re s i ding in RAM memory . Text and h i gh re s oluti on graphics 

may be freely inte r-mi xed anywhe re on ·the App le's s creen� 

The di sp l ay wil l mimi c the normal Apple text display in 

almos t every way, inc luding c ursor movement , screen copying, 

text "wi ndows " ,  etc . S cro l ling� however, will be s lowed 

s omewhat due to the necessity of re -wri ting the ent i re 
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graphics screen each time it is scrolled. Also, the cursor 

does not blink in this mode. 

In the text mode on an Apple, lower case letters will appear 

as various punctuation marks or numerals, making text with 

lower case letters unreadable. By using the Keyboard Filter's 

shift lock, however, all of the other features of the Keyboard 

Filter (cursor movement, keyboard macros, StopList, etc.) may 

be used without using the graphics memory area, and with full

speed scrollinge The cursor will blink normally in this mode. 

On those Apples which have been modified with a new character 

. generator ROM for upper and lower case display (such as the 

one sold by APPLECATIONS UNLIMITED), the Keyboard Filter's 

text mode will provide for keyboard entry and normal display 

of lower case letters, along with all of the other Keyboard 

Filter features (except for user defined characters and 

mixed text and graphics), and full speed scrolling. 

As you can see, we have striven to provide the greatest 

flexibility possible for use of the Keyboard Filter, and 

most users will find different options to be valuable for 

different applications. We have. also tried wherever 

possible to make the procedures for choosing and switching 

Keyboard Filter options as simple as possible. 
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INSTALLATION 

The Keyboard Fi lter i s  de s i gned for us e on Mountain H ardware ' s  

ROMPLUS+ . I t  may be us ed i n  any of the ROMPLUS+'s s i x  s ocke ts , 

howeve r , we re commend that i t  be ins tal led in s ocket # 1 ,  and 

in the examples whi ch fol low it w i l l  be as sume d th at th i s  

recommendation has been fo l lowed . 

NOTE : Your Keyboard Fi lte r may alre ady be insta l led on the 

ROMPLUS+ . I f  s o , s k ip to the next s e ction . 

NOTE : ROM ch ips are sen s i t i ve to s tati c e le ctri city . The 

fol lowing procedure should not be attempted in a h i gh s tati c 

e nvi ronment! 

To ins ta l l  the chip , f i r s t  remove the ROMPLUS+ from your APPLE . 

REMEMBER - THE APPLE ' S  POWER MUS T  BE TURNED OFF WHENEVER 

INSTALLING OR REMOVING BOARDS FROM THE APPLE ! 

Next place the ROMPLUS+ on a dry f lat s urface . Locate the 

s ocket labe led # 1. The notched end of the Keyboard F i lte r 

chip goe s  toward the le ft si de o f  the b oard. See Fi gure 1 . 

�---------- ---··�----

[-��_.-. :J-� 
SOCKET 4 

i 

[ __ ,,_·�-=-�-� 
SOCKET b 

.1 __ ..__..., .. ..__ 
FIGUR� 1 
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Now5 slowly and carefully install the chip into the socket, 

being careful not to bend any of the chip's pins. If a pin 

should become bent, carefully pry the chip back out of the 

socket (taking care not bend any more pins) . Gently straighten 

the bent pin (don't break it off!), and try again. 

Firiall:y _,···refer to the ROMPLUS+ Is instructions for instal lation 

of the board into the computer. 
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YOUR DEMO DISK 

The demons tration disk provided w i th the Keyboard F i lter 

inc lude s a number o f  s amp le and uti l i ty programs wh i ch you 

may find use fu l  and i n format ive . Be fore we begin le arning 

about the Ke yboard F i lte r , you may wish to try s ome o f  the s e  

demos t o  get a n  i de a  o f  what the F i lte r i s  all  about� 

The fo l lowing is a l i s t  of the f i les with a short de s cription 

o f  each one . · Note that not a l l  o f  the f i les li s ted when you 

CATALOG your disk are programs . S ome are data fi les,  one i s  

a n  EXEC f i le , and two are portions o f  a program wh i ch should 

not be RUN except when the y  are c a l led for by the main programo 

1. KEYBOARD F I LTER PROGRAMS . Th i s  i s  a s imp le program wh i ch 

w i l l  t urn on the Keyboard F i l ter and " s i gn on " when you 

boot your demo d i s k . 

2 .  QUICK TOUR i s  the f i r s t  progr am you should run . As wi th 

the others on thi s  disk , i t  wi l l  ini tiali ze the F i lte r . 

I t  wi l l  then take you on a quick tour o f  the Keyboard 

F i lte r and i ts c apabi l i tie s . Where appropri ate , inte r

active rout ine s  have been inc luded so that you may begin 

le arning how to use the Fi lte r  right away� All o f  the 

programs on thi s  disk may a l s o  be s tudied a s  examp les o f  

us ing the F i lte r . 

3 .  GRAPHICS DEMO i s  a s imp le program wh ich i l lustrates how 

to mix text and graph i c s  us ing the Keyboard F i l te r . 

4. MACRO EDITOR is  di s cus s e d  later i n  thi s  manual . Th is 

program is  used in de fini ng your own Keyboard Macros , a 

type o f  compute r shorthand . 

5 . FONT EDI TOR , a l s o  dis cus sed b e low , i s  used in c re ating 

your own character s ets. 
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6. FEDIT & CEDIT are parts of the FONT EDITOR program which 

are called in with the CHAIN command when they are needed. 

If one of these programs is run without running Font 

Editor, it will automatically run Font Editor for you. 

7. MANIMATION is an example of using the Keyboard Filter for 

simple animated graphics. Parts of MANIMATION are also 

used in the QUICK TOUR program. 

8. There are also several ". MTAB"'s and ". FONT"'s on the disk. 

These are sample macro tables and character fonts for use 

by the demo programs or in your own programs. ". MTAB"'s 

are created by the MACRO EDITOR program, and ". FONT"'s 

by the FONT EDITOR. Information on using these programs 

is included below. 

9. SLOT FINDER is an EXEC file. This file can be EXEC'd into 

your own programs and used as a subroutine. It will search 

for a Mountain Hardware ROMPLUS+ card and Keyboard Filter, 

and if it finds one, tell you which slot it is installed 

in. Slot Finder may be used with Integer Basic or 

Applesoft II. See "Using SLOT FINDER" in the Appendix. 
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INI TIALI ZAT ION 

NOTE : A s pe c i a l  initiali z ation routine mus t  be used i f  you 

wish to us e the Keyboard F i lter in the graphics mode wi th a 

RAM vers ion o f  Apples o ft I I  Bas i c  ( i . e . , loaded from tape or 

di sk ) . See "US ING THE KEYBOARD FILTER WITH RAM APPLESOFT " .  

Once the Keyboard F i l ter and ROMPLUS+ h ave been ins talled in 

your compute r ,  they wi l l  have no e f fe c t  on the norma l ope ration 

o f  the sys tem unt i l  they are called upon by a s impl e  initial-

i z at ion rout ine . ( I n thi s  s e ction we w i l l  de a l  only with the 

initi l i z ation procedures for the Keyboard F i lter. For a 

complete d i s cus s ion o f  a l l  o f  the ROMPLUS+ board ' s  i nitiali z

ation options , re fe r to the ROMPLUS+ manual. ) 

The ROMPLUS +  i s  turned on from Bas i c  with the " PR# ( SLOT ) " 

conunand or " IN# (SLOT) " conunand , where ( SLOT) is  the number o f  

the periph eral conne c tor i n  whi ch the ROHPLUS+ i s  i n s tal led. 

At thi s point the i n i t ia l i z at ion fi rmware on the ROMPLUS +  

be gins t o  look for a spe cial characte r whi ch wil l te l l  i t  

what t o  do.. Until i t  re ce ive s  that s pe c i a l  characte r ( Sh i ft/ 

Cont ro l/M or Shift/Contro l/N ) ,  it continue s to have no e f fe c t  

o n  the App le's norma l operation. 

The Keyb oard F i lter i ts e l f  may now be turned on by h o lding 

down the " SHIFT " , " CONTROL " ,  and "M" keys s imultane ous ly , 

then typing the number o f  the s ocket i n  wh i ch the Keyboard 

Fi lter i s  instal led ( us ua l ly socket # 1 ) , then an A , B , C  or D ,  

depending on whi ch initi a l i z ation option you des i re ( th i s  

w i l l  be explained below )  • 
Thus typing : PR# ( SLOT ) ( RETURN )  

( Sh i ft/Control/M) lA 

w i l l  turn on the Keyb oard Fi lte r  ( as s uming , as we w i l l , th at 

it i s. in s ocke t # 1 ) , and run initia li z ation procedure " A " .  
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NOTE: A "SYNTAX ERROR" will be displayed following the first 

"RETURN" after initialization of the Keyboard Filter. This 

is normal, and should be ignored. If you find this annoying, 

simply type a (Control/X) or a backspace before hitting 

RETURN. 

NOTE: When the PR#(SLOT) command is used within a program 

which also makes use of the Apple's Disk Operating System 

(DOS), the PR#(SLOT) command must be used within a print 

statement which begins with a (Control/D) . This is the 

standard protocol for use of input or output commands with 

the DOS. The following example, included within a program, 

will turn on the Keyboard Filter without interfering with 

the DOS: 

10 D $="":REM THERE IS A (CONTROL/D) WITH IN THE QUOTATION 
MARKS 

20 SLOT=3:REM ASSUYiliS ROMPLUS+ IS IN SLOT #3. This may 
be replaced by GOSUB 11000 to automatically set SLOT if 
Slot Finder is part of your program. 

30 M$="":REM THERE IS (SH IFT/CONTROL/M) WITH IN THE QUOTES 

40 PRINT D$; "PR#"; SLOT 

45 PRINT:REM NECESSARY BECAUSE THE FIRST CHARACTER 
AFTER A PR#(SLOT) OR IN# (SLOT) WILL NOT BE INTERPRETED 
AS A COMMAND 

50 PRINT M$; "1A" 

60 END 

See "Using SLOT FINDER" in the Appendix. 

The Keyboard Filter has four initialization options: A,B,C 

and D. Options A and B make use of the Apple's high resolution 

graphics to create a full upper and lower case character set 

and to facilitate user-defined characters. Option A is 

used for first time initialization, that is, if the power has 

been turned off since the last time the Filter was used, etc. 

Option B is used to re-initialize the Filter after it has 

been disconnected, such as by a "RESET". 
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Option C i s  the f i r s t  t ime initial i z at ion whi ch does not 

use the h i gh res o lution graph i c s  s creen ( i . e . , it us e s  the 

text mode - s ee ab ove ) , and Option D is the non- graph i c s  or 

text mode re- initia l i z ation. 

A = F I RST TIME !NIT WITH GRAPH ICS 

B = RE- INIT WITH GRAPH ICS 

C = F I RS T  T IME !NI T  - TEXT MODE 

D = RE- INIT - TEXT MODE 

A f i r s t  t ime initia l i z ation ( Option A or C )  s ets the fo l lowing 

de fault va lue s  for Keyboard Fi lter functions : 

1. Type font in us e = 0 ( font on Keyboard F i lter ch ip ) 

2 .  Addre s s  for font #1 = 6 0 0 0  ( Hex)  

3 .  Addres s  for keyboard macro tab le = 8 0 0  ( HEX ) 

4 .  Color = Wh i te 

5. Inve rs e  mode i s  OFF 

6 .  Vi deo disp l ay i s  swi tched to Page 1 

The fo l lowing de fault values are s e t  by both firs t time and 

re- initi a l i z ations : 

1. Shi ft Lock ON 

2 .  Raw Mode OFF 

3 .  Overs trike Mode OFF 

4 .  Shi ft Key Mod OFF 

A re - initiali z at ion ( Option B or D )  pre s e rve s the previous ly 

s e t  va lue s  for the above l i s t  of parame te r s .  

I t  i s  a l s o  pos s ib le t o  switch between the graph i c s  and non

graph i c s  mode s once the Keyboard Fi lte r has been initi a l i z e d  

b y  typing ( Contro l/Shi ft/M) l ( B or D ) , w i th the B or D depending 

on wh ich option you wish to swi tch to. 
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NOTE: Since the Keyboard Filter makes use of the high resolu

tion graphics display, the commands GR, HGR, HGR2, HCOLOR, and 

TEXT may produce unusual results. In particular, lo-res graphics 

cannot be used with the Filter in its graphi.cs mode. If you 

wish to mix text and graphics (high resolution only), it is 

suggested that you first try the examples discussed in the 

section headed "Mixing Text and Graphics", then copy the 

methods used in those examples. 
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GETTING STARTED 

Now it i s  t ime to s i t  down at the compute r and begin le arning 

how to use the Keyboard Fi lte r . ( I f  you h ave not a lre ady 

ins tal led your Keyb oard Fi lter , please re fer to the s ection on 

" Instal lation " . )  

Firs t  turn the powe r on and h i t  the " RESET " key , then ( Contro l/B ) 

and " RETURN " .  (I f you have the new " Auto S tart ROM" moni tor 

chip , or if your system is an Apple II P lus , jus t ins e rt the 

Keyboard Fi lter demo di sk and turn on the powe r . )  As you 

prob ab ly know , thi s  w i ll put the sys tem into the B as i c  ope rating 

language ( the fo l lowing examp le s  w i l l  work with Inte ge r  B as i c  

o r  Appl e s oft I I )  . 

1r£ 
Now , as s uming that your ROMPLUS+ i s  in s lot # 3 ,  type : 

PR# 3 ( RETURN ) 

Next , a s s uming that your Keyboard Filter i s  in socket # 1 ,  type : 

( Contro l/Shi ft/M) lA ( RETURN ) 

The Keyb oard F i lte r  w i l l  now s i gn on with a non-b link ing curs o r  

i n  the s creen ' s  uppe r le ft- hand corne r . I f  you ente r a 

( Control/X) at thi s  point , you wi ll avoid ge tting a SYNTAX 

ERROR , as mentioned above . 

NOTE : The S YNTAX ERROR me s s age i s  due to the fact th at the 

ROMPLUS+ fi rmware is passing the ( Control/Shift/M) th rough to 

Bas i c . Anothe r way to avoid the e rror i s  to type a backspace 

or two . 

S ince you h ave used the " A "  initi a li z ation option , you are now 

displaying text on your App le ' s  h i gh re solution graph i cs page # 1 .  
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NOTE: The non-blinking cursor indicates that you are in the 

graphics mode. Also, the "color killer" circuit which normally 

eliminates color from the Apple's text display on all but the 

oldest Apples, will no longer be functioning, since you are 

actually in a graphics mode. If you are going to do extensive 

non-graphics work on a color TV, it is suggested that you 

simply turn off the color at the set. 

Since the Keyboard Filter "comes up" with the shift lock ON, 

any letters which you now type will be displayed in upper case. 

To turn off the Shift Lock, enter a (Control/L) (L for Lock) . 

Now you are in the normal upper and lower case mode. For a 

single capital letter, first hit the ESCAPE key, and then the 

letter you want capitalized. For a shift lock, enter a 

(Control/L) (hold down the CONTROL and "L" keys simultaneously). 

A second (Control/L) will turn off the shift lock. The Filter 

comes up in the Shift Lock mode because the user will frequently 

wish to start out with a Basic or DOS command (such as CATALOG), 

and such commands must be entered in upper case. 

NOTE: As mentioned above, your first carriage return after 

initialization will result in a SYNTAX ERROR unless you first 

enter a (Control/X). 

Now we will take you through a review of the Keyboard Filter 

features, using each of them in the immediate mode. Later you 

will see how to use these same features in the deferred mode 

(i. e. , within a program). 

The mode of operation which you are now in will simulate the 

normal Apple text mode in most ways, including text windows, 

scrolling, etc. Basic programs may be written, loaded or run. 

However, the system will only accept capital letters as Basic 

or DOS commands. Use of lower case letters in commands will 

result. in a SYNTAX ERROR. Lower case letters may, however, 

be used within print statements. 
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The on ly devi ations from norma l ope ration involve certain display 

commands , as l i s ted be low : 

1 .  The TEXT command wi l l  put the compute r into the text 

mode , with the Keyb oard F i lte r  s ti l l  ope rating . Any 

lower c ase �ette rs on the s creen when the TEXT command 

is entered wi l l  be displayed as punctuation mark s or 

numerals . Typing POKE - 16 3 0 4 , 0  wi l l  re turn you to 

the graph i cs mode wi thout c le aring the s creen . ( You 

may need to h i t  ( Contro l/P ) once or twice in orde r to 

swi tch b ack to your ori ginal di s play page . )  

2 .  CALL - 9 36  and the App le s o ft HOME command wi l l  home the 

cursor , but w i l l  not c lear the display . They wi l l , 

howeve r , c le ar the regular te s t  s c reen , whi ch although 

i t  i s  not being disp l ayed , i s  be ing us ed by the Keyb oard 

F i lte r . The re s ult o f  th i s  is that any text on the 

s creen when one of the s e  commands is entered w i l l  be 

erased , rather than be copied , by running the cursor 

ove r i t . To c lear the s c reen in the immedi ate mode 

with the Keyb oard F i l te r , enter a ( Contro l/ Z ) . To 

c le ar the s creen f rom w i thin a program , us e the command 

CALL - 13 3 76 . 

3 .  FLASH & INVERSE wi l l  not function proper ly and may 

cause the display to b ecome garb led . Use ( Contro l/!) 

to -get invers e video ( s ee be low )  .. The flash fe ature 

is not availab le w i th the F i l te r  in the graph i c s  mode . 
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UPPER AND LOWER CASE LETTERS 

F i rs t  let ' s  play w i th the uppe r/lower case fe atures .  I f  the 

lette rs you type are dis played as cap i tals , then you are in the 

shi ft lock mode . Th i s  mode may b e  toggled ( turned on and o f f )  

with a ( Cont ro l/L ) ( L  for Lock) . I f  you are not i n  the shi ft 

lock mode ( lette rs you ente r are di splayed as lower c as e ) , you 

may get a s ingle c apital lette r by preceding the lette r with 

the ESCAPE ( ESC ) key. Late r on we wi l l  des cribe a s i mple 

modi fi cat ion for your App le whi ch wi l l  enab le you to use the 

regular keyb oard s hi ft key as on a standard typewrite r. 

COLORED AND INVERSE TEXT 

Next type a ( Contro l/T ) ( T  for Tint ) and the number 1 .  Any 

characte rs you now type w i l l  be d i s p layed in purp le. ( Contro l/T ) 

with a number from 0 to 4 w i l l  change the co lor o f  any text 

disp layed fo l lowing the ( Contro l/T ) , until the next ( Cont ro l/T ) 

command. The colors displayed ( on mos t  TV ' s )  wi l l  be : 

( Contro l/T ) 0 = Wh i te 

( Contro l/T ) 1 = Purp le 

( Control/T ) 2 = Green 

( Contro l/T ) 3 = B lue 

( Control/T ) 4 = Orange 

Now type a ( Contro l/!) ( I  for Inve rse ) .  Th i s  command toggle s 

the Keyb oard Fi lte r ' s  inverse mode. Whatever you type or d i s p l ay 

now w i l l  be di s p l ayed in reve rs e  video , wi th the b ackground 

color depending on the las t ( Control/T ) s e tting. A new ( Contro l/T ) 

w i l l  change the b a ckground co lor . 

I f  you ente r an i l le gal color number , the F i lte r wil l  beep at 

you and i gnore the ( Contro l/T ) . 

Both (Contro l/T ) and ( Contro l/!) may be used within a program . 

The procedure for doing th i s  wi l l  be explained be low . 
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NOTE: Early Apple II's (generally those with serial numbers 

below 5000) have only 2 high resolution colors. In those 

systems, color #1 will be the same as color #3, and color #2 

the same as color #4. 

NOTE: The less-than-wonderful quality of the colored letters 

is a direct and unavoidable result of limitations inherent in 

the Apple II's high resolution graphics. Even so, they are 

usually quite readable, and will generally look better if double 

spaced. 

-18-



CURSOR MOVEMENT 

One 0f the fe ature s o f  the Ke yboard F ilte r i s  improved c ursor 

mo·s.'ement . The new cursor control s  have been de s i gned to 

s imulate thos e  o f  the new App le mon i tor chip , in orde r to keep 

unavoidab le con fus ion to a minimum . The new moni tor use s the 

ESC.P�.PE (ESC) key to ini tiate cur s or movement . S ince the 

Keyboard Filte r requi re s  the ESC key for a shi f t  key , we have 

used (Control/E ) ( E  for Es c ape ) to initi ate the Keyboard 

Filter ' s  cur s or move s . Once a ( Control/E ) has been ente red 

( no RETURN is ne ce s s ary ) , the following key s will res ult in the 

list.ed cursor moves : 

I = UP 

M = DOWN 

J = LEFT 

K = RI GHT 

.Not'2 that the dire c tion of movemen t  was chosen to match the 

keys ' re l at i ve pos i t ions on the keyboard : 

I 

J K 

M 

The s e  are the s ame keys used for the s e  movements by the new 

Apple moni tor . 

NOTES : 

1 .  The s e  cursor movements are like the Apple ' s  ( Control/A , B , C  

or D )  cursor move s in th at they do NOT copy text from the 

s creen . 

2 .  The REPEAT k ey will work w i th the se commands . 

3 .  Whi l e  the s ys tem i s  in the cursor movement mode , any 

cqmb ination or numbe r o f  cursor move s may be made , w i th 

or w i thout the use o f  the REPEAT key . 
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4. Hitting any key other than I, J, K  or M will end the cursor 

movement mode. The key which ends the cursor movement mode 

is also entered and displayed normally. (Incidentally, 

this is NOT the case with the new Apple monitor, which 

loses the first non- move key entered.) The keys A, B, C or 

D will produce the Apple II's normal cursor movement, 

just as if the ESCAPE key and the letter key was pressed. 

Tnese four keys will also terminate the cursor movement 

mode. 

Try some of these cursor moves now. Practice using the REPEAT 

key to "fly" the cursor around the screen. Remember: 

* (Control/E) begins the cursor movement mode 

* I1J, K, and M move the cursor 

* The L key will have no effect, i.e., it will neither 

move the cursor, nor turn off the cursor movement mode 

* Any other key ends the cursor movement mode 
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SCREEN COPYING 

One of the App le I I 's spe c i a l  features is the ab i li ty to copy 

or read text o f f  o f  the s creen into the compute r's memory , 

s imply by movi ng the cursor over the text you wish to copy , 

mak i ng change s , i ns e rt ions or de letions as you go. Th i s  fe ature 

is k nown as s cree n  copying , and it is part i cular ly handy whe n  

writing or edi t i ng programs . The improved curs or contro ls 

d i s cus s ed in the p revious s e ction will make s cree n  copying 

much more conve nie nto I n  addi t ion, the ( Control/W )  command 

may be us ed to i ns tant ly copy from the cur rent c ursor pos i tion 

to the e nd of the curre nt l i ne . Thi s  can b e  parti cularly help

ful whe n  edi t i ng o r  copy i ng long program l i ne s . I t  has the s ame 

e f fect as holdi ng down the right arrow and repeat keys unti l 

the curs or re aches the end o f  the line . 

I f  you wish to edit a line with s tri ngs ( expre�s ions wi th i n  

quotation mark s ) i n  i t , firs t enter: 

POKE 3 3 , 3 3 (RE1'URN ) , 

The n  list the l i ne or l i ne s  you want to work on . Th i s  command 

w i l l  narrow the wi dth o f  the s cro l li ng wi ndow , mak i ng i t  eas ie r 

to copy l i ne s  wi thout i ncluding a lot o f  extra s pace s i n  your 

s trings. At any t ime whe n  you wish to copy from the current 

cursor po s i tion to the e nd o f  the curs or's current line , jus t  

e nte r a (Contro l/W )  $ The cursor wi l l  immediate ly move to the 

e nd of the l i ne�  To conti nue copy i ng onto the next l i ne , h i t  

the "�" ( ri ght arrow )  k ey or the space k e y  once ( do NOT hit 

RETURN ! ) . Now you will be at the begi nni ng o f  the next line .  

T o  copy th i s  e nt i re l i ne ,  jus t  ente r another ( Co ntro l/W ) . Do 

not h i t  " RETURN " unti l you are finished e nte ring or copyi ng 

your e nti re p rogram l i ne .  

Whe n  you are fini shed editing , type: POKE 3 3 , 4 0 ( RE TURN ) 

to re �set the wi dth o f  the s cro l l i ng wi ndow. 
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If the line or lines you are editing do not include strings, it 

is not necessary to change the width of the window. In that 

case, the POKE 33,33 and POKE 33,40 commands are not necessary. 

NOTE: Entering these pokes is an ideal application for Keyboard 

Macros. See below. 
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PAGE SWITCHING & CLEARING 

The App le II computer s uppo rts two separate " page s " o f  hi gh 

re s o lution graph i cs ( s ee memory map in Appleso ft II manua l)  . 

Howeve r , the avai lab i li ty o f  the s e  graph i cs s creens for us e 

in your App le i s  dependent upon your memory s i z e and us age. 

The fo llowing rules wi ll help you to dete rmine wh i ch of the 

graphics page s are availab le for use in your system . 

1. Only graphic s page one i s  ava i lable i n  sys tems with l e s s  

·than 2 4K of RAM o  

2 .  When using RAM App le s o ft page one i s  not avai lab le. 

3 .  When using the DOS , page two i s  on ly availab le in 4 8K 

sys tems .. 

NOTE: Graphic s  page 1 cannot be us ed with RAM Apple so fti' that 

i s , Appleso ft and page 1 can be used together only if  you h ave 

the Apples o ft F i rmware ( ROM) C ard . S ince the Keyboard Filter 

normally " come s up" on page 1 ( o therwi s e  it would not work w i th 

sys tems smalle r than 3 2K )  , and s ince RAM App le s o ft us es the 

s ame addre s s  space as page 1, a s pe c i a l  procedure mus t be us ed 

to run the Keyboard Filte r w i th RAM Appleso ft. See the 

s e cti on headed "Us ing the Keyboard Fi lte r w i th RAM Apple s o ft " .  

I f  you are us in g  your Apple i n  a con fi gurat ion whi ch doe s have 

b oth page s of h i gh res olution graph i cs avai lab le, the Keyboard 

F i lter wi ll make it much eas i e r  to us e th i s  fe ature . The 

command (Control/P)  ( P  for Page ) wi l l  switch f rom the cur rent 

page to the alternate page. Th i s  fe ature i s  particularly handy 

for keeping notes available for quick re fe renc e . 

For ins tance, l i s t  a program s e gment , or if you have a di sk 

drive , c ata log your current disk . 
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Now enter a (Control/P) to switch pages. If it is the first 

time you have accessed this page it will probably be filled 

with a pattern of random symbols. Entering a {Control/ Z) 

( Z  for Zap) will clear the page. You may now enter, list or 

run anything you wish (so long as nothing you do switches 

the display page) wi thbut ·disturbing the information which 

you left on the other page* To refer back to that information, 

simply enter another (Control/P) . Unless you enter a
. 

graphics 

command, what you do on one screen will have no effect on the 

other. 

NOTE: (Control/Z) should not be used from within a program, 

since it will leave an extra cursor in the HOME position. 

Instead, use CALL -13376. BUT : CALL -13376 MUST be the, last 

command on a line, otherwise, it will not work properly. 

NOTE: Switching to a page not available in your current system 

configuration will probably "hang" the system. In that case, 

reset and start over. 

NOTE: The commands (Control/ Z) (immediate mode) and CALL -13-376 

(from within a program) replace the CALL -936 and HOME commands 

when using the Keyboard Filter. (Control/ Z) will clear the 

current scrolling window and move the cursor to the upper left 

hand corner of the window. 

NOTE: If you are using RAM Applesoft, you must remember not 

to switch to page 1, since this might "bomb" Applesoft. See 

section headed "Using the Keyboard Filter with RAM Applesoft. " 

NOTE: Page sw:itching can confuse screen copying. If you write 

text on both pages, the Filter will not know which text to copy. 

The remedy is to clear one of the pages before doing program 

editing or anything else which may require screen copying. 
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S TOPL I ST and ENDL I S T  

S topLis t and EndLis t are two o f  the mos t  us e ful feature s o f  the 

Keyboard F il te r , partic ular ly when work ing with Inte ger Bas ic� 

To see how S topLis t and EndL is t  work , load a long Apple s o f t  

or Intege r Bas ic program into the compute r ,  then lis t  the 

program norma l ly . Wh ile the lis t  is running , enter a ( C ontro l/S ) 

( S  for S topLis t )  from the keyboard . The l is ting wil l s top at 

the end o f  the c urrent l ine . Now h it any othe ·r key v and the 

lis ting w il l  continue until you h it another ( Control/S ) . This 

is the S topLis t feature . 

Once you h ave s topped the l is ting , if you do not wis h  to 

continue l isting the program , s imply enter a ( Contro l/C ) instead 

of re- s tarting the l is ting . The ( Control/C ) wil l end the 

l is tin g  and re turn you to the command mode . Th is is the 

EndL is t  fe ature . 

NOTE : The S topLis t and EndL is t  commands wil l function at any 

t ime when the App le is writ ing to the s c reen , not jus t  during 

l is t ings . Thus S topL is t is equiva lent to the norma l us age of 

(Control/C ) and CONtinue when a Bas ic program is writing to 

the - s cree n . It is a l s o  particular ly use ful when cataloging 

a dis k  with more than one s c reen o f  programs . The S topLis t 

and EndL is t  s equence ( Control/S, Contro l/C ) will s top the 

catalog and re turn you to the command mode . 

NOTE : The S topLis t feature is identical to the s imilar feature 

on the new App le II P lus mon itor . EndLis t is a Keyboard F ilte r 

e xc lusive . 
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NOTE: The EndList feature assumes that you are using the disk 

system (DOS). If you are not using DOS, enter the following 

pokes to make EndList work properly: 

POKE 976,76 

POKE 977,3 

POKE 978,224 

NOTE: Entry of these pokes is an ideal application for Keyboard 

Macros. See below. 

NOTE: StopList and EndList will continue to work when the 

system is in the RAW mode (see below) . 
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THE "RAW" MODE 

As we have s een , the Keyboard F i lter make s exten s i ve use o f  

the Apple ' s  con tro l characte rs for i ts function swi tching (see 

l i s t  in Appendix or on Qui ck Re ference C ard ) . As  a re s ul t , i n  

many app l i cat ions the App le o r  your own programs may requi re 

the us e of the s ame contro l charac ters whi ch the Keyboard 

F i l ter use s . Als o , the re are time s  when you wi l l  want to 

imbed Keyboard F i lter commands with in program l i ne s  whe re 

they can be interpre ted in the de fe rred mode (when the 

program i s  run )  , rather than h aving them exe cuted immediate ly 

as they are typed in� 

In orde r to accommodate the se s ituat ions , the Keyboard Fi l te r  

inc lude s a " raw " mode , i n  whi ch on ly three contro l ch aracte rs 

(the Contro l/R which toggle s the Raw Mode , the Contro l/S for 

S topLi s t , and Control/C for EndLis t )  are inte rpreted by the 

Keyboard Fi lter . All other contro l characte rs are pas s ed 

through for no rmal use by the App le. 

The Raw Mode is particular ly help ful when writing programs to 

make use of the various fe atures of the Keyboard Fi lte r. For 

ins tance, i f  you want a program to print a l i ne in co lored 

letters , you may use the fo l lowing procedure : 

1. Type a ( Control/R) to ente r the Raw Mode . 

2 .  Ente r your program�s print commands , inc luding the Keyboard 

Fi lte r commands such as ( Contro l/T ) for color swi tch i ng , 

(Contro l/F ) for font switching , or (Contro l/!) for inverse 

swi tching. Dependi ng on whi ch font you are us ing to write 

your program , you may or may not see the control characte rs 

displayed , but as long as they are w i th in quotation marks , 

they wil l be inc luded in the program . 
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3. Be sure to include the commands to re-set the system to 

normal white characters at the end of your print statement. 

Otherwise, any further display will be in the last color 

set by the program. 

NOTE: When entering a line in this matter you will NOT see the 

colored or inverted letter, etc. which you are calling for. 

This is because the Keyboard Filter is not interpreting them 

as you type them in with the system in the Raw r1ode. However, 

when you RUN the program with the system NOT in the Raw Mode, 

the Keyboard Filter will interpret your commands properly. 

Of course, this will not be the case if you run the program 

with the Raw Mode turned on. 

NOTE: If the system is NOT in the Raw Mode when you enter the 

program line, you will see the colored, inverted, etc. , letters 

as you enter them, but the control characters will not be stored 

in the program line, and thus will not switch the system when 

the program is run. 

NOTE: This same procedure will work for putting colored letters, 

etc. , within a program name on a disk catalog or within a Keyboard 

Macro (see below). As mentioned above, the system will stay in 

the last called for mode when the catalog has been finished or 

the Macro printed, and the mode switching commands will only 

function when the system is NOT in the Raw Mode. 
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II 

M-Aceo 

KEYBOARD MACROS 

Keyboard Macros are one o f  the Keyb oard Fi lter's mo s t  innovative 

fe atures ,  providing a capab i l i ty previo usly found on ly in 

computers far more expens ive than the App le II. E s s entially , 

Keyboard Macros al low you to create your own sy s tem o f  "s horthand " 

for your compute r. A s in gle keyboard ma cro cons i s ts o f  a s t ring 

o f  up to 63 characte rs. The s e  may include contro l characte r s  

a s  we l l  a s  re gular alpha-nume r i c  characte rs. Macros may inc lude 

s ingle or multi- line Bas i c  or d i s k  commands . Each macro 

is as s i gne d to a spe cifi c symb o l  on the Apple's keyb oard. It 

can then be automati c ally type d i n  i ts ent ire ty s imp ly by 

e nte r ing a ( C ontrol/S ) (S for S tring )  and then the prope r key 

for that macro. A total of up to 60 macros are de fined us ing 

a s impl e  program cal led Macro Edi tor , which you wi l l  find on 

the program di sk inc luded wi th the Keyboard Fi lter. Macro 

tab le s  may be s tored and loade d by name from a di sk. The 

Macro Editor program ( se e  below) wi l l  suffix your tab le name 

with " . MTAB " .  Y ou can create multiple " . MTAB's " for di f fe rent 

app l i c at ions a lthough on ly one may be in use at any one time .  

Mac ros can b e  cre ated t o  make fu l l  us e o f  the Keyboard Fi lter ' s  

colored and i nve rs e  l ette rs , lowe r case le tte rs , and multip le 

use r-de f ined c haracte r s e t s .  ( Howeve r , you s hould not attempt 

to i mbed one macro ins i de anothe r , s ince thi s can make the 

Fi lter ve ry , very con fused. ) 

NOTE: The ( Con tro l/S ) command i s  used by the Keyboard Fi lter 

for both S topLi s t  and Keyboard Mac ros , however thi s doe s no t 

cre ate a p rob lem. The Keyboard Fi l te r  "knows " to inte rpre t 

the ( Contro l/S ) as  a StopL i s t  command only when the compute r  

i s  printing s ome thing onto the s c reen , and i s  i gnori ng keyboard 

input. 
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To see how the Keyboard Macros work, turn on the Keyboard 

Filter, then load the sample macro table included on the demo 

disk . ']\) load the table, simply type : 

BLOAD SAivl.PLE • r-1TAB (RETURN) 

NOTE� Remember that all Basic and DOS commands must be 

entered in UPPER CASE le·tters! (Otherwise, you will get a 

SYNTAX ERROR. ) 

Now you have a number of Keyboard Macros at your disposal. To 

see a list of the macros available, type the command U from 

the Macro Editor. This will display the used and unused 

macro commands .. 

NOTE: It is suggested that you try these macros with the 

. 
graphics mode turned on, since some of them use lower case 

and colored letters. Also, those macros which include DOS 

(disk) commands will return a SYNTAX ERROR if the DOS is 

not loaded. 

NOTE: To use a Keyboard Macro to enter a line in a Basic 

program, first enter the line number, then, without hitting 

return, enter a (Control/S) and the proper key for the macro 

you wish to use. This will enter the macro and display it as 

though it had been typed from the keyboard. If the macro 

does not include a RETURN, you will have to enter one manually 

in order to enter the finished line into your program. 

NOTE: Macro tables will often have to be protected by setting 

LOMEM. See Appendix. 

NOTE: The (.Control/S) command should NEVER be used from 

within a program. 
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DEFINING MACROS 

Keyboard Mac ros are us ua l ly de fined through the us e o f  the 

Macro Editor program inc l uded with the Keyboard Fi lte r . ( To 

see how macros c an be de fined without us ing Mac ro Editor , 

s ee Advanced Programming Te chnique s in the Appendix . )  Inciden

ta l ly , Macro Editor is a good examp le of a program wh i ch uses 

features o f  the Keyboard F i lte r  to create a uni que d i splay . 

The Macro Editor program should b e  re as onab ly s e l f-exp l anatory . 

If you wish to create a new macro tab le ( or �MTAB ) , b egin by 

us ing the command for cle aring the tab le . If you already have 

a tab le whi ch you wish to add to , first use the Clear Tab le 

command , the n  load your tab le us ing the Re ad command . To 

cre ate new macros , use the De fine command . If you w i sh to 

us e inve rs e , co lor or font sw itch ing , or to inc lude control 

characte rs within a macro, enter a (Contro l/R ) to turn on the 

Raw- Mode (s e e  ab ove ) . Then ente r  your macro , complete with 

contro l characte rs and Keyboard F i lter commands . If you wi sh 

your macro to inc lude a c arri age return , ente r a s l ash mark 

(/ ) for the return . If you need a s l as h mark pri nted in the 

macro , enter two o f  them together (// ) . On ly one o f  them 

wi l l  be pri nted , and you w i l l  not get a RETURN . 

NOTE : Be sure to re- s et the colors , etc . , to normal within 

the macro - otherwi s e , whatever i s  di splayed fo l lowing the 

mac ro wil l remain in the mode s e t  within the macro . 

NOTE : Macro Edi tor inte rprets uppe r and lowe r case characters 

as the s ame lette r . The re fore you cannot as s i gn one macro to 

a capita l  lette r and a s e cond to the corre spondi ng lower cas e 

letter . Howeve r , whe re two symbols are di s p layed on the s ame 

key (N , P, numerals , etc.) , the s hi fted character may be 

de f ined separate ly from the norma l (non-shifted )  characte r . 
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The Macro Editor program will warn you if you try to define a 

macro to a key which already has been defined. It will also 

warn you by ringing the bell if you try to define a macro longer 

than the maximum of 63 characters. When you have defined all 

of the macros for your table, enter a RETURN for the next 

macro, and the program will return you to the command menu. 

You may now save the macro table to a disk for future reference, 

or simply exit the program. In either case, the table which 

you have defined is now loaded and ready for use. 

The Macro Editor program also has commands which will list an 

individual macro or all of the keys to which macros have been 

assigned, and to display the size of the current macro table. 
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OVERSTRIKE MODE 

If a characte r i s  typed or printed on the App le when the c ursor 

i s  pos iti oned ove r an exi sti ng characte r , norma l ly the pre

exi s ting characte r  i s  erased and replaced by the new characte r. 

With the Keyboard Fi lte r ' s  Ove r s trike Mode , the new characte r  

w i l l  b e  s uperimpo sed over the pre-exis ting one. The main 

app li cations of thi s  feature wi l l  be in printing fore ign 

language s and in unde r l ining. By de fining a spe c i a l  characte r  

s et whi ch inc lude s the various punctuation whi ch you need , you 

can use the Ove r s tr ik e  Mode to s uperimpos e  punctuation mark s 

ove r other letters.  The Ove r s trike Mode i s  toggled by ( Contro l/ 

0) ( 0  for Ove rs trike ) . 

NOTE : If you use the App le ' s  s c reen copy ing with characte r s  

whi ch have b een printed us ing the Overstrike Mode , only the 

last characte r  printed on any one space wi l l  be read by the 

cur s or. The re fore , i f  you anti cipate us ing s creen copying , 

you w i l l  prob ab ly want to print the punctuation mark f i rs t , 

s o  that the b as e  letter w i l l  be re ad by the cursor. 

NOTE : The Ove rs trike mode may be used with multiple fonts . 

See Spe c i a l  Graph i c s  and User Defined Characters , b e low. 
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MIXING TEXT AND GRAPHICS 

As mentioned above , normal operati on of the Keyb oard F i lter 

makes use of the App le ' s  h i gh res olution graph i c s  di s p l ay . 

Th i s  gi ve s  the adde d bene fit of be ing ab le to mix text and 

graph i cs anywhe re on the h i gh res olution s creen , inste ad of 

being l imite d  to four l ines of text at the b ottom of the 

s creen . ( Ob vious ly the re i s  no way to mix text with l ow 

re s oluti on graph i c s , s ince there i s  no way to mix the h i gh 

and low res oluti on graph i c s  mode s . )  

In order to write a program to mix text and graph i cs , fol low 

the s imple procedure l i s ted be low :  

1 .  The Keyb oard F i lte r  mus t b e  initiali zed when the program 

is r un , so initi al i z e  it e ithe r  manual ly or within your 

program . 

2 .  Turn on h i gh re s oluti on graph i c s  as you normal ly would . 

For instance , from Apple s oft , enter HGR or HGR2 . ( Don ' t  

use HGR i f  you are us ing RAM Apples oft!) Poke - 16 3 0 2 , 0 

wi l l  switch the system to ful l s creen graph i c s , s o  that 

you w i l l  not h ave four l ine s of normal ( non Keyb oard 

F i lte r )  text at the b ottom of the s creen . 

3 .  Wri te your program to draw your graphics as you would 

normal ly . 

4 .  Use the TAB , VTAB and HTAB commands to move the curs or to 

the locations whe re you wish to print text . 

5 .  Use regular print s tatements to print your text . 
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6. Remember - although you are in a graphics mode, you are 

simulating the text mode. If you print text on the bottom 

line without ending the print statement with a semi-colon, 

the entire screen (graphics, text and all! ) will scroll 

up one line. 

NOTE: To use lo-resolution graphics from the Filter, use the 

regular GR command and write your graphics as you would nor

mally. HOWEVER - when you wish to return to displaying text -

DO NOT USE THE TEXT COMMAND! Instead, simply POKE -16297,0. 

Of course, this only applies when using the Filter in its 

graphics mode. When using the Filter's text mode, the normal 

TEXT command will work properly, i. e. , it will not interfere 

with the Filter. 

For a complete example of using mixed text and graphics, see 

the "Mixed Text and Graphics" demo on the disk supplied with 

the Keyboard Filter. 
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SPECIAL GRAPH ICS AND USER DEF INED CHARACTERS 

The Keyboard F i lter s upports the use o f  multiple us e r  de fined 

ch aracte r  s e ts . The s e  character s ets are us e ful in many 

app lications , inc luding forei gn l anguage s ,  fancy , s ideways 

or ups ide down lette ring , and for animation . ·Us ing the Font 

Editor program s upp l ied with the Keybo ard F i lte r  (s ee below ) , 

us e rs can eas i ly de f ine their own character s ets or even make 

the Apple s imulate the characte r graph i cs systems used by 

s e veral other pe rsonal computers . The re are a l s o  s everal 

samp le fonts on the demo di s k  s upplied with the Keyboard F i lte r . 

The s e  fonts show how spec i a l  characters mi ght be used for ups ide 

down or backwards lette ring . They also inc lude s evera l spe c i al 

graph i cs characte rs , s uch as play ing card and mathemati cs 

symb ols . 

To use one o f  the se fonts , load i t  into RAM by typing " BLOAD " 

and the name o f  the font . For example, 

BLOAD MI RRO R . FONT 

will load the backwards font as font numbe r  one.. ( Font # 0  i s  

the font o n  the Keyb oard F i lter chipe) T o  load a s e cond RAM 

font , type : 

BLOAD UPS IDE DOWN . FONT , A$ 64 0 0 �  

Th i s  w i l l  load the ups ide down font a s  font number two . The 

A$ 6 4 0 0  te lls the computer to load the font at Hexide cimal 

addres s  640 0 . Th i s  i s  where font #2 wi l l  norma l ly b e  loaded . 

No addres s  i s  ne ces s ary for font #1 , s ince a l l  o f  the fonts 

wil l de fault to loading at 6 00 0  (hex ) , and so forth up to 

your maximum RAM capac ity . 

NOTE : For i n formation on changing the de fault addres se s  for 

the s e  . fonts , see Appendix . The de fault addres s  MUST be ch anged 

for use in systems w ith les s  than 3 2K of RAM , or 3 2 K  s ystems 

with the DOS . 
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To display characters from a RAM font, enter a (Control/F) 

(F for Font) and the number of the font you wish to use. 

Anything typed or printed now will be displayed in the new 

font. To see the special graphics characters included in 

the font, go into the Raw Mode (Control/R) and try the 

various control characters from (Control/N) through (Control/ Z) 

except, of course, for Control/R, which will turn the Raw Mode 

back off. These characters are "real" to the computer, and 

may be copied by running the cursor over them, just as regular 

letters and numbers are. Font switching and special graphics 

characters can both be used in Keyboard Macros using the 

procedures described under "Raw Mode" and "Keyboard Macros". 

NOTE: There was no room for special graphics characters on 

the Keyboard Filter chip, so the above will not work with font 

#0. 

NOTE: Special graphics characters in the RAM fonts are 

assigned to ASCII codes from 14 through 31 (decimal) . When 

working in Applesoft, the "CHR $" function may be used to 

print these characters. For instance, "PRINT CHR $ (14)" will 

print the special graphics character assigned to ASC II code 

14 (decimal) • 

To create animation using the Keyboard Filter, simply create 

characters which, when combined, will draw your various scenes 

and figures, then use print statements to do the actual drawing 

on the screen. Remember when creating a moving scene to erase 

the previously drawn position of anything moving. Do this by 

printing blanks at the appropriate positions or by re-drawing 

your background scene. Also remember that in many cases you 

will have adequate memory to store more than one alternate 

character set. The (Control/F) command may then be used to 

switch between fonts, even in the middle of your animation. 

Studying the Animated Catalog demo included with the Keyboard 

Filter will prove helpful in learning these techniques. 
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USING THE FONT EDITOR P ROGRAM 

The Font Editor p rogram (which may be found on the demo di sk ) 

p rovide s an easy way to de fine your own ch aracte r  sets . The 

program i s  re asonab ly s e l f  exp lan atory . 

Be fore us ing the program , you may wish to s ketch the characte r s  

you wish to enter , remembering th at they mus t  be drawn wi thin 

a 7 (hori zontal by 8 ( vertic a l )  dot matrix . Graph paper laid 

out in 7 x 8 b lock s will be us e ful for thi s  task . 

The re i s  one prob lem wh ich you mus t  keep in mind when creating 

your characters . Due to a pec ul i arity inherent in the App le's 

h i gh re s o lution graph i c s  system , i f  you plan to use your font 

in co lor , a l l  ve rti cal line s  in e ach characte r  must be on 

e i the r odd or e ven ve rtical line s of the matrix . Otherwi s e , 

portions o f  the character you de f ine may di s appear when i t  i s  

dis p layed in color . (Th i s  i s  not a prob lem when the characters 

are displayed in norma l wh ite on b lack or the inve rted b lack 

on whi te . ) The Font Editor program w i l l  he lp you to keep 

track of thi s  by disp laying alte rnate vertical co lumns in 

di f fe rent co lors . The program also give s  you the opportuni ty 

to s e t  whe ther the character w i l l  be displaye d be ginning on an 

odd or an e ven l ine . The program keeps track o f  the chosen 

orientation for e ach lette r by s e tting or c le ar ing the h i gh 

orde r b it (otherwise unused by the F i l te r )  o f  e ach character's 

ASCII CODE . ( If you don ' t  know what a l l  of that means , don ' t  

worry abo ut i t . ) Mo re on us ing thi s  feature in a moment . 

Run the Font Edi tor . Th i s  program (wh i ch i s  a good e xample o f  

a program written for use with the Keyboard Fi lter) wi l l  begin 

by initi a l i z ing the F i l ter in the graphics mode and di spl ay i ng 

a menu o f  command options . Be gin w i th the Re ad command and 

load a font , s uch as MIRROR , UPSIDE DOvm , or COLOR . You may 

now use the Font command to display the enti re font , or the 

D i sp l ay command to disp lay a s ingle characte r . The D i splay 
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mode will show the chosen character in all of the colors 

available. 

To edit or change a character, enter the Edit mode. 

NOTE: COLOR. FONT is identical to the font included on the 

Keyboard Filter chip, except that it includes a number of 

special characters which could not be included on the chip 

due to space limitations. 

NOTE: The Font Editor program actually consists of three 

programs which are Chained together. The first program 

includes the Slot Finder routines which initialize the 

Keyboard Filter. The second (called FEDIT) includes all 

of the command modes except for the Edit mode, which makes 

up the third portion of the program (called CEDIT) . You 

should always start by RUNning FONT EDITOR. Remember, YOU 

MUST LEAVE THE PROGRM� DISK IN THE DRIVE SO THAT THE THREE 

PORTIONS OF THE PROGRAM CAN CALL EACH OTHER WHEN NECESSARY. 

Otherwise, the program will crash when it does not find its 

other parts. If your font is on another disk, put that disk 

in just for the Read command, then replace the program disk. 

When you are finished with your font, you may put another 

disk into the drive and Save the font onto that disk. At 

all other times you should leave the program disk in the 

drive. 

Now that you are in the Edit mode, follow the directions on 

your screen and choose a letter to edit (don't worry about 

messing up the font - we can restore the character to its 

original shape after we play around with it, and of course 

we will not affect the font on the disk unless we Save a 

modified font with the same name). The computer will now 

switch to low resolution graphics and display an enlarged 

representation of the character you have chosen in a 7 x 8 
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grid. A row o f  letters at the bottom o f  the s creen l i s ts the 

avai lab le c ommands. The l is t  i s  s hown be low , or you can display 

i t  on your s creen by entering the " ? " command. 

? = PRINT LIST OF COMMANDS 

Q = QUIT - RETURN TO MAIN MENU 

N = NEW - CHOOSE ANOTHER CHARACTER TO EDIT 

S = S HIFT CHARACTER UP, DOWN , LEFT OR RIGHT 

R = DELETE A HORIZONTAL ROW ( 0  = TOP , 7 = BOTTOM) 

C = DELETE A VERTICAL COLUMN ( 0  = LEFT-MOST, 6 = RIGHT) 

P = ENTER PLOT MODE 

G = ENTER MOVE ( GO )  MODE 

E = ENTER ERASE MODE 

H = SET HIGH ORDER BIT FOR COLOR FONTS ( SEE ABOVE ) 

B = BLANK OUT (CLEAR) THIS LETTER 

U = UNDO - RES TORE THIS LETTER TO ITS ORIGINAL S TATE 

The P lot mode w i l l  move the cursor up , down , le ft or r i ght, 

leaving a point de f ined as part o f  your characte r  at each 

pos ition whi ch it ente rs .  The P lot mode uses the s ame I,J, 

K and M cursor pad whi ch the cursor movement mode use s .  The 

E ras e mode moves the cursor in the s ame fashion , but erases 

any previous ly pl otted points which i t  pas ses ove r. Fina l ly, 

the Go mode al lows you to move the cursor anywhe re w i th i n  the 

. gri d  without a f fe cting any o f  the points whi ch i t  pas �e s .  

Delete a hori z ontal row (the R command ) , w i l l  de lete the row 

spe c i fied by the number you type. The top row is 0 and the 

bottom row is 7 .  When you de lete a row , all  higher numbe red 

rows move up one row. Likew i s e ,  wheri you de le te a column 

( the c command ) , you spe c i fy a number to indicate whi ch 

column is de leted. The le ft-mo s t  column is 0 and the right

mos t  column i s  number 6. When you de lete the· co lumn, a l l  

h i gher numbered co l umns move le ft one column. 
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The rest of the commands should be self explanatory. Again, 

remember that you will not change the font on the disk unless 

you save the font you are editing using the same name that it 

was saved under previously. 

If you Quit the Edit mode and return to the main menu, once 

again you will find that most of the commands are self ex

planatory. Perhaps the one exception is the Move command. 

This command allows you to change the letter to which a 

character you have defined is associated. For instance, if 

you Move the letter 11T" to the number "8", then every time 

you typed or displayed an "8 11 (in this font) , the letter 11T" · 

(or whatever character had been associated with the letter 

"T 11 ) will be displayed instead of an 118 11 • 
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USING THE KEYBOARD FILTER WITH RAM APPLESOFT 

The Keyb oard F i l te r  was de s i gned to " come up" on high re so lu

tion Page 1 when it is  initi a l i zed in the graphics mode� Thi s 

was ne ces s ary s o  that the system would work in compute rs with 

les s than 4 8K of RAM memory . Howeve r, the RAM ve rs ions (both 

tape and disk ) of Apples o ft use the s ame memory area as Page 1 .  

The re fore , a way mus t  be provi ded to us e the Keyboard Filte r  

s o  that i t  w i l l  not us e Page 1 and inte r fe re with RAM App le s o ft .  

The fol lowing procedure wi l l  a l low you to use a l l  o f  the 

feature s of the Keyboard F i l te r  i n  the graphi cs mode with RAM 

Apples oft - AS LONG AS YOU DO NOT SWITCH TO PAGE 1 !  If you 

do , you wi l l  prob ab ly have to re- load App le s o ft . ( Although 

Apple s o ft may SEEM to work i f  you immedi ate ly swi tch b ack to 

Page 2 ,  it w i l l  p rob ab ly bomb eventua l ly - i n  most cases on ly 

a fte r you have s pent a lot of time typing in a program but 

have not yet s aved your work onto disk or tape!) 

NOTE : If you ac cidenta l ly switch to Page 1 ,  DON ' T  TYPE 

ANYTHING! Immedi ate ly ente r  a (Control/P ) to switch b ack to 

Page 2 .  With a b it of luck , you w i l l  not have any prob lems . 

NOTE: If you are going to use the Keyboard Fi lter in the text 

mode ( initialization option C )  , then no s pe c i al procedures are 

requi red . Apple s oft may be l oaded be fore or after initia l i z a

tion o f  the Keyboard Filte r . 

1 .  To use RAM Apple s oft with the Keyb oard Fi lte r ' s  graphics 

mode, first i niti ali ze the Keyb oard Fi lter , as des c ribed 

above , us ing the VIA " initi a lizati on option . 

2 ..  Us e the ( Control/P) conunand to switch the system to Page 2 .  

3 .  Now LOAD Apple s oft from tape or use the F P  command to load 

from a disk . 
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4. The screen will be covered with a random display at this 

point. Type POKE -16304,0 to clear the screen. (Careful! 

You won't be able to see what you are typing until the 

screen has been cleared! If you get a bell and the 

screen does not clear, you have made a typing mistak�. 

Try the POKE -16304,0 again. ) 

5. Applesoft Basic may now be used with the Keyboard Filter 

as long as you do not switch to Page 1. 

NOTE: If you are using the Keyboard Filter in a system with 

a disk drive and less than 36K of RAM (for all intents and 

purposes, if your system does not have 48K of RAM), then you 

cannot use the Filter's
. 

graphics mode with RAM Applesoft. The 

reason is that RAM Applesoft uses the Page 1 address space and 

the DOS takes up Page 2. 
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INPUT & OUTPUT TO PERIPHERALS 

Input from and output to pe ripherals i s  normal ly handled by the 

Apple through use o f  the PR# (S LOT ) and IN# (SLOT ) commands . 

Un fortunate ly , the se commands turn o f f  any previ ous ly addre s s e d  

s lots , s o  that norma l ly on ly one pe ripheral board can b e  

acti vated a t  any one time . Thus the command PR# (SLOT ) , when 

used to turn on a printe r , would turn off the Keyboard F i lte r . 

In orde r to ge t around th i s  prob lem , the Keyb oard F i lte r  was 

de s i gned w i th i ts own input and output handli ng capab i l itie s . 

The Fi l te r  manage s  i ts own s et o f  input and output switche s  or 

" hook s " ,  s imi lar to those us ed by the DOS . 

Once the Keyboard F i l te r  has been initi a l i zed , output to a 

pe ripheral i s  switched on by us i ng a (Contro l/Q ) (S LOT ) . For 

e xample , to turn on an Apple communications or para l le l  inte r

face c ard in s lot # 1 , ente r  the command: 

(Control/Q ) l . 

Output to the pri nte r  can be turned o f f  with the norma l "PR # O "  

command . 

S imi larly , input to the App le w i th the Keyboard Fi lte r  turned 

on is contro l led by a (Contro l/K ) (SLOT ) command . To switch 

i nput from the k eyboard (as it norma l ly is with the App le ) to 

a devi ce conne cte d  to s lot # 1 ,  enter the command : 

(Contro l/K ) l .  

Input c an then be swi tched b ack to the keybo ard by us i ng the 

norma l " IN # O "  command . 

NOTE : Both the (Contro l/Q ) (output) and the (Control/K ) (input) 

commands may be used in e ith e r  the immedi ate mode or from w ith in 

a program . To us e them w ith in a program , have the program 

PRINT " (Contro l/K ) (s lot) " ,  and s o  forth . 
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NOTE: These routines will NOT work with peripheral cards which 

use the $C800 ROM address space, such as the Hi-Speed Serial 

Card, Heuristics Speechlab, or Mountain Hardware Real Time 

Clock. 

Please see th� se�tion on conflicts with other $C800 chips, 

Page 57. 

NOTE: If your disk drive is installed in slot #6, a (Control/K) 

6 command to the Filter will boot your disk. 

-46-



USING THE. " SLOT · FINDER " .PROGRAM 

Inc luded on the demo di s k  s uppl ie d  with the Keybba�d F i lte i  i s  

a text fi le c a l led SLOT FINDER . Th i s  fi le i s  s e t  up a s  a 

s ubroutine to be appende d to your own programs . As part o f  

your program , i t  wi l l  s e ar ch for a ROMPLUS+ card and Keyb oard 

Fi lter ch ip. If i t  finds them ,  i t  wi l l  pas s the number o f  the 

s lot in whi ch the ROMPLUS+ board i s  ins ta l le d  b ack to your 

main p�ogram as the variab le S LOT. 

To add SLOT FINDER to your program , first load your program 

into RAM. Next you mus t  be s ure that none o f  your line numb e is 

wi l l  con f l i ct with SLOT FINDER , wh i ch us e s  l ines 1 1 , 0 0 0  through 

1 1 , 0 8 0 .  Fina l ly , with the demo disk in your disk drive , type : 

EXEC SLOT FINDER. 

Your di sk drive wi l l  come on for a few moments , and depending 

on whethe r you are in the MON or NOMON mode of the DOS , you 

wi l l  e i ther s e e  the l ine s b e ing ente red into your p ro gram or 

a s e r i e s  o f  BASIC prompt s i gn s .  When y o u  get your cursor 

b ack , l i s t  the program. You w i l l  find that SLOT FINDE R  i s  now 

a part o f  the l i s ting. The final s tep i n  s e tting up your 

program for S LOT FINDER i s  to add a l ine ne ar the beginning 

of your program to GOSUB 1 1 0 0 0 ..  You may now s ave your program 

with S LOT FINDER for late r  us e .  

SLOT FINDER was de s i gned to wo rk with e i the r Inte ge r Bas i c  or 

Appl e s o ft II. In addi tion to SLOT , the s ub routine wi l l  also 

a f fe ct the Inte ge r  B as i c  var i ab le s  SADDRES S ,  Sl and S 2 .  In 

App les o ft ,  the a f fe cted vari ab les w i l l  be S L , SA , S l  and S 2 .  

Fol lowing i s  a complete l i s ting o f  SLOT FINDER. I f  your 

program a lre ady use s  line numb e rs from 1 1 , 0 0 0  to 1 1 , 08 0  you 

may re -numb e r  the s e  l ine s and type them in anywhe re in your 

program ( us ua l ly at the end of your l i s ting ) . No ch an ge s  are 
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necessary to use the subr.putine with different line numbers. 

However, you will have to change the GOSUB command to reflect 

the new starting line number of the subroutine. 

SLOT F INDER 

11000 REM FIND OUT THE SLOT OF THE ROM CARD 

11010 FOR SLOT = 1 TO 7 

11020 SADDRESS = -16384 + 256 * SLOT 

11030 Sl = PEEK (SADDRESS + 95) 

11040 S2 = PEEK (SADDRESS + 96) 

11050 IF Sl = 157 AND S2 = 240 THEN RETURN 

11060 NEXT SLOT 

11070 PRINT "SORRY . . .  I CAN'T FIND A ROM CARD" 

11080 POP:END 
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APPEND IX I - MEMORY MAP 

A Note About Mountain Hardware ' s  ROMPLUS+ 

In i ts f irs t incarnati on , the Keyboard F i lter was s i mp ly a 2 K  

ROM chip de s igned for one o f  the App le ' s  two spare ROM s ockets . 

The chie f attract ion o f  th is apprOach was i t s  low co s t , but i t  

s oon became apparent that i t  had many prob lems . For one thing , 

ROM App les oft us e s  that addre s s  s pace . Also , empty s ockets 

c re ate vacuums that ye arn to b� fi l led . S i gni f i c ant new 

s o ftware sys tems , Pascal for example , us e s  the $ D O O O - $DFFF 

addre s s  s pace ( the addres se s  as s i gned to the empty ROM s ockets ) . 

Anothe r con s i deration i s  that the Apple DOS ' s  I/0 s tructure 

make s any program that conne cts th rough the KSW and C SW I/0 

swi tche s want to s i t  on a pe iipheral card . For the s e  reasons 

we dec i ded to de s i gn a spe c i a l  pe ripheral card to hold the 

Keyboard F i l te r , and to h ave the F i lter us e the $ C 8 0 0 - $ CFFF 

addre s s  s pace . Wh i le thi s  doe s add to i ts expens e ,  i t  i s  

nec e s s ary t o  keep addre s s  space con f l i cts to a minimum and 

to ens ure th�t the F i l te r  wi l l  work with future sys tems 

s o ftware (e . g . , new ve rs ions o f  the DOS ) .  In add i t i on , 

Mountain Hardware ' s  ROMPLUS+ c an hold up to s i x  2 K  ROM ch ips , 

and its  on-b oard RAM and TTL inputs make i t  a very use ful 

device i n  i ts own right . 

The Keyboard F i l ter uses no RAM Loc ations except for the 

High Res o lut ion s c reen s , optional font and macro tab le s  and 

the lo cal RAM on ROMPLUS + .  A sma l l  z e ro page s cratch area 

is used , b ut the fi l te r  i s  de s i gne d to a lways s ave and re s tore 

the contents o f  the s e  locat ions . 
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The following is a complete memory map of the Keyboard Filter: 

ADDRESS 

$0- $9 

$800-??? 

$2000-$3FFF 

$4000-$5FFF 

$6000-??? 

$C800- $CCFF 

$CDOO- $CFFE 

$CF00- $CF15 

$CF16-$CF55 

FUNCTION 

Zero page scratch area. These locations are 

never overwritten - you can treat the system 

as though they are not used by the Filter. 

Default address of the Keyboard Macro table. 

The size of a typical table is about 600 bytes. 

Hi-Res graphics, Page 1 

Hi-Res graphics, Page 2 

Default address of the font table. Each font 

is lK bytes long. You may have as many as you 

want (limited only by memory size). 

The code for the Keyboard Filter 

Font 0, the on-chip font 

Variables used by the filter. Note that they 

share some of the same address space as Font 0. 

The 64-byte keyboard input buffer 

NOTE: Both Macro and Font tables are completely relocatable . 

They contain no address sensitive information and may be 

located practically anywhere. Only their default addresses 

are
. 

given here. 
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APPEND I X  I I  - THE MACRO TABLE FORMAT 

The current s e t  o f  keyboard mac ros i s  de fi ned by a re locatab le 

data s tructure c a l led , not ve ry s urpri s in gly , the keyboard 

macro tab le . U s ua l ly , you w i l l  de fine and alte r  mac ro tab le s  

by us ing a program c a l led the Macro Editor . For more c urious 

us ers , thi s  s e ction des crib e s  the intern a l  format of the macro 

tab le . 

A macro tab le contains no addre s s  s ens i t i ve i n formation; i t  may 

be located anywhere in memory . I t  i s  po inted to by a 2 byte 

pointer at $CFOE and $CFO F . Thi s  pointer de faults to $ 8 00 ,  

but may b e  change d  to po int whe re ve r  you l ike . 

A macro may be as s o c i ated w i th any o f  the 12 8 ASC I I  codes . The 

fi r s t  2 5 6  bytes o f  the macro tab le contain 1 2 8 2 -byte o f fs e ts 

to the beginning o f  the actual macros . The o f fset for the 

characte r with ASC I I  value X is  s tored at addre s s  2 * X h i ghe r 

th an the b e ginning o f  the tab le . All  o f  the o f fsets are also 

re lative to the beginning of the tab le . 

BEGI NNING OF TABLE 

OFFSET 
TABLE 

TOTAL LENGTH 

MAC RO 
DEF INITIONS 

( BAS E )  

2 5 6  
BYTES 

2 BYTES 

n BYTES 

Fo l lowing the o f f set tab le are 2 byte s  i ndicating the tota l 

length o f  the tab le . The s e  are used to k eep track o f  the 

length for editing purpo s e s . 
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After these length bytes is th� beginning of the actual macro 

data.. It is simply a string of characters with their high-order 

bits clear, except for the last character of a macro, which has 

its high-order bit set. These macros are stored sequentially. 

Thus to find the definition for the macro associated with the 

character with ASCII code X, we first look up the offset at 

BASE + 2 * X and BASE + 2 * X +  1. If this offset is 0, it 

means the macro is undefined. Otherwise, we find the actual 

character data beginning at BASE + OFFSET and ending with the 

first subsequent character which has its high order bit set. 

Finally, it should be mentioned that the maximum length of 

a single macro is 63 bytes (characters). This limit is caused 
_,.....__ 

by the amount of buffer RAM on the board; it is not inherent 

in the format. When a macro with more than 63 characters is 

attempted, a bell rings to signal an error and the macro is 

ignored. 
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APPEND IX I I I  - FONT FORMAT 

The nature o f  the App le ' s  h i gh re so lution graph i c s  display 

mode le ads to a certain natural font format for h i - re s  graphi cs 

characte r s . I f  each characte r i s  de fined by a 7 x 8 gri d or 

bit matrix ,  you ob tain 24  l ine s of 40  characte r s , an exact 

s imul ation of the App le ' s  text mode . Cons equently , mos t  

h i - re s  characte r gene rators u s e  the s ame bas i c  font format , 

and the Keyb oard F i l ter i s  no e xception . 

The i n formation s upp l ied i n  thi s  s e ction i s  not re a l ly 

ne ces s ary for a c a s ua l  us e r . The Font Edi tor included on 

the demo disk s upp l i ed w i th the Keyboard Fi lte r provide s  

a power ful , conven ient way to de fine fonts wi thout knowing 

any of the i n forma tion i n  thi s s e ction . Howeve r , i f  you 

want to write your own font edi tor or are s imp ly curi ous , 

p le a s e  re ad on . 

E ach character i s  de fined by 8 con s e cutive byte s ,  one for 

e ach hor i z ontal l i ne of the ch aracte r .  The s even low order 

b i t s  de fine whe th e r  or not e ach of the seven dots in the l i ne 

are on or o f f . The ri ghtmos t  ( low- orde r )  b i t  maps t o  the 

l e ftmost dot ( as usual in Appl e  hi - re s  graph i cs ) .  The h i gh

orde r  bit is used to provide orientation in formati on , as 

de s c r i be d  be low .  

A font cons i s ts o f  1 2 8  characte r de finitions , one for each 

legal ASC I I  code . Thus an enti re font occupie s 128 * 8 = 1 0 24 

byte s . Characte r de finitions are s tored s equenti a l ly . The 

data for characte r X is s tored 8 * X bytes pas t the b e gi nning 

of the font . 

Many fonts c an be us ed at the s ame time by using the (Control/F )  

command t o  swi t ch between them . The first c haracte r o f  the 

f ir s t  font is poi n ted to by addre s s  $CFOC . I t  de fau lts to 
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$6000, but can easily be changed (fonts are. completely 

relocatable). Thus if font 1 begins at $6000, font 2 starts 

at $6400 and font x (x=>l) starts at $6000 + X *  $400. 

One of the unique features of the Keyboard Filter is its 

ability to draw reasonable looking colored letters. The high

order bit of each byte in a character definition is used to 

help achieve this. A character should be defined so that 

all vertical lines in the character are either even or odd 

lines, but not a mix of the two. The high bit is used to 

specify whether the character wants to be even or odd. If 

the high bit is off, the character is even; if· it is on, the 

character is odd. The Keyboard Filter automatically performs 

the appropriate shift when in color mode to preserve as much 

information as possible. The Font Editor program has a 

feature to help set this bit properly. 
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APPEND IX IV - ADVANCED PROGRAMMING TECHN IQUES 

Ch anging the De fault Parame te rs 

When a f i r s t  time initi a l i z at ion occurs , the current addre s s  

o f  the font tab le i s  s e t  t o  $ 6 0 0 0  and the current addres s o f  

the keyboard macro tab le i s  s e t  t o  $8 0 0 . The s e  de faults are 

thought to be natura l and c onvenient , but they w i l l  s omet ime s 

need to b e  ch anged to s ui t  the needs o f  a parti c ular appl ica

tion . Th i s  s e ction de s cribes how th i s  is done . 

The current font tab le addre s s  is  s tored at $ CF O C  ( low byte ) 

and $ CF O D  ( h i gh byte ) , wh i le the c urrent macro tab le addres s  

i s  kept a $ CF O E  ( low byte ) and $CFOF . We can change thes e  

t o  whateve r  w e  de s i re s imp ly b y  pok ing t o  the s e  addre s s e s e  

For examp le , t o  change the current addre s s  o f  the font tab le 

to $ 4 0 0 0 , you would ente r: 

POKE -1 2 5 3 2 , 0  

POKE - 1 2 5 3 1 , 6 4  

or, from mach ine 
l an guage : LDA # 0  

S TA $ CFOC 

LDA # $ 4 0  

S TA $ CF O D  

T o  change the de fault addre s s  o f  the Mac ro tab l e  to $ 2 0 8 0 , 

you would enter: 

POKE - 1 2 5 3 0 , 1 2 8  

POKE - 1 2 5 2 9 , 3 2 
or 
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LDA # $ 8 0 

STA $CFOE 

LDA # $ 2 0  

STA $ CFO F 



To make these pokes work, we must be sure that the Keyboard 

Filter is activated. One way to do this is simply to go 

through the initialization sequence. However, it can also 

be accomplished by direct poking. If your ROM Board is in 

slot number (SLOT) , and the Keyboard Filter is in socket 

number (SOCKET), you can say: 

POKE -16256 + 16 * SLOT, 136 + SOCKET. 

Note that the Filter usually will be activated at the time you 

want to change parameters, so the above POKE normally will not 

be necessary. Also note that the slot of the ROM card can be 

found by using the "Slot Finder" program included with the 

system. 

-56-



C ONFL ICTS WITH OTHER $ C 8 0 0  CH IPS 

The Keybo ard F i lter occupie s the addre s s  s pace from $ C 8 0 0  to 

$ CFFF . Th� s is ni ce be c ause it doe s  not i nte r fe re w i th any o f  

the App le ' s  B a s i c  ROM addre s s  space , but i t  doe s occas i onal ly 

cause prob lems by con f l i c ting with ROMs on other periphe ral 

c ards . Th i s  s e ct ion wi l l  de s c ribe how to dea l  w i th such 

prob lems . The nature o f  the Apple ' s  I /O s tructure demands 

that on ly one periphera l  be active at any given time . However , 

the re may be t ime s when you would l ike to us e the Keyboard 

F i lter a long w i th a modem , printe r , e tc . For th i s  purpose , 

the F i lter maintains its own s e t  o f  peripheral addre s s e s , i n  

exac t ly the s ame fash ion th at th� DOS doe s . I t  s tores its 

own local output switch at $CF0 7 and $CF0 8 and its i nput hook 

at $ CF 0 9  and CFOA . Eve ry t ime i t  prints a characte r i t  

ve ctors through $ CF0 7 and e very t ime i t  reads a character i t  

ve ctors through $CF 0 9 . For examp le, we c an ge t i t  t o  output 

to a printer by s toring the printer drive r  addre s s  in $ CF0 7 . 

S imple commands ( Contro l/Q and Contro l/K ) are provi ded for 

doing thi s  in a convenient fash i on so th at mos t  of the t ime 

you need not worry ab out how the hooks are managed . 

Unfortunate ly , s ome periphe ral c ards a l s o  us e the $ C 8 0 0  ROM 

addre s s  s pace . Examp le s  include the App le H i gh S peed S e ri a l  

C ard, the Mountain H ardware Apple C lock , and the D . C .  H aye s 

Mi croModem . When contro l i s  trans ferred to s uch a c ard , i t  

a lways dis connec t s  a l l  othe r $ C 8 0 0  ROMs b y  re ferencing addre s s  

$ CFFF . He re i n  l i e s  the prob lem: When the F i l ter goe s  o f f  to 

a c ard that us e s  a $ C 8 0 0  ROM , that card w i l l  re ference $ CFFF , 

caus ing the F i lte r  to be di s conne cted , and your program wi l l  

crash when i t  tri e s  to return to the F i lte r . 

Th us , the norma l procedure for outputting to a printer wi l l  not 

work w ith the H i gh S peed Serial C ard , although it wi l l  work wi th 

the Commun i c a t ion s C ard and the Para l le l Printer C ard , whi ch 

do not use the $ C 8 0 0  ROM space . 
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Currently, to use another peripheral device that uses a $C800 

ROM, it will be necessary to disable the Keyboard Filter. This 

can be accomplished by entering "PR # (SLOT)" in the inunediate 

mode, or PR INT D $;"PR #"; SLOT from a program. (D $=CONTROL/D 

caracter) This will turn off the ROMPLUS+ board (and Keyboard 

Filter) and turn on the other peripheral in slot number SLOT. 

To continue use of the Keyboard Filter, it will be necessary 

to reactivate ROMPLUS+ (" IN # (SLOT)" or "PR #(SLOT) ") and re

initialize the Keyboard Filter with the "B" or "Du option. 

See the section on Keyboard Filter re-initialization, Page 11. 
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PREVENT ING MEMORY CONFLICTS : 
S ETTING HIMEM & LOMEM 

A " memory con fl i ct " occurs when one program wants to us e 

memory locations that are alre ady use d  by anoth�r program . 

S ince the Keyb oard F i lter has to be used w i th many oth�r 

programs , one of i ts mos t  important de s i gn goal s was to 

keep memory con f l i c t s  to a min imum . Even s o , s uch prob lems 

are unavoidab le . Th i s  s e ction l i s ts mo s t  o f  the pos s ib le 

memory con f l i cts that are like ly to ari s e  and give s  h ints 

on how they can b �  c i rcumvente d .  

The Keyb oard Fi l te r  use s normal RAM for th ree purpo s e s . Th�y 

are : 

1 .  H i gh res o lut ion s creens , 

2 .  Font tab les , and 

3 .  Ma c ro tab le s . 

I f  a memory con f l ict i s  to ari s e , i t  i s  b�caus e a program is 

us ing memory requi re d  by one of the above . We wi l l  di s cus s 

each o f  t hem in turn . 

Th� Apple H i gh Re s o l ution S creens s i t from $ 2 0 0 0 - $ 3FFF (_page 1 }  

and $ 4 0 0 0 - $ 5 FFF ( page 2 )  . Page 2 i s  not ava i l ab le on a 1 6K 

s y s tem and wi l l  b low t he DOS i f  used on a 3 2 K sys tem . I f  you 

are us ing a 16K s ys tem , a " H IMEM : 8 19 2 "  s hould be entered to 

p rote ct your program from the h i gh re s o l ution graph i c s  are a . 

(Note that th�s e  prob lems apply to any programs us ing h£gh 

re s o l ut ion graph i c s ; they are not unique to the Keybo ard 

F i lter . )  Addit iona l ly ,  RAM App le s oft con f l i ct s  with h igh 

res o l ut ion page 1 ;  s e e  the s e ct i on on RAM Apple s o ft for hints 

on overcoming thi s  p rob lem .  

Anothe.r con f l i c t  can ari s e  be c ause o f  the font tab le . The 

font tab le de fault location i s  $ 60 0 0 , wh ich immedi ate ly caus e s  

prob lems o n  a 3 2 K  s y s tem by con fli cting w i th the DOS . S e e  the 
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section on "Changing Default Parameters" for instructions on 

moving the default location. On a 32K system, we suggest 

moving the font table to $4000. Font table conflicts are not 

extremely important, as you may always rely on the on-chip 

font, which requires no RAM. 

The most common conflicts will be those caused by the macro 

table, whose default location is at $800. Since $800 is the 

first available location after the primary text page, it is 

very valuable "real estate" - lots of programs want to use it. 

In most cases, the user will have to do something to protect 

it. 

Integer Basic defaults to keeping its variables at $800. This 

can easily be changed by using a LOMEM. You should set LOMEM 

to 2048 + the size of the macro table after loading in the 

table, but before running any program. Alternatively, your 

program can perform the LOMEM for you. A "LOMEM:4096" should 

be adequate for all but the largest macro tables. 

Applesoft presents a slightly more difficult problem. The 

default location for ROM Applesoft programs is $800; unfortu

nately, there is no intrinsic command to change this. It can, 

however, be changed by POKEing memory cells 66 and 67 with the 

desired program location. This MUST be done BEFORE any program 

is LOADED or ENTERED! For example, typing "POKE 66,0:POKE 67,16" 

BEFORE loading your Applesoft program will protect the keyboard 

macro table in exactly the same way as "LOMEM:4096" will for 

Integer Basic. 

An even more serious problem is encountered with RAM Applesoft .. 

Its code begins at $800, and there is no practical way to move 

it. Instead, you must move the macro table; this may be done 

using ·the Macro Editor program, or see the section headed 

"Changing Default Parameters". You will also have to do this 
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when us ing the Keyboard F i lte r  with oth�r programs that us e 

$ 8 0 0 . Note that th i s  pro cedure i s  on ly ne ce s s ary whe n  keyboard 

macros are to be used - if no macro tab le is neede d , then the ie 

i s  no prob lem. 
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ON-BOARD RAM USAGE 

The Keyboard F i l te r  uses 1 8  bytes o f  RAM to s tore important 

var i ab le s whi ch keep track o f  i ts s ta te and control its oper

a tion . To minimi ze memory con f li c ts , the se variab les are 

s tored in the RAM on the ROMPLUS+ periphe ral card .. Note that 

the s e  locati ons wi l l  be acce s s ib le on ly when the F i lte r  i s  

active . Th i s  s e c tion de s c r ibe s the function o f  each vari ab le 

so tha t  advanced programme rs c an manipulate the F i l ter at a 

low leve l . 

ADDRE S S  CF 0 4  - STATUS 

Thi s  by te contains 6 s ingl e b i t  f l ags to keep track o f  the 

c urrent s tate o f  the program . They are : 

RAWB I T  

H I RESB IT 

OSTRIKEB I T  

S HLOCKB I T  

S HMODEB I T  

LCB IT 

$ 8 0 IF SET , F ILTER I S  IN RAW MODE (bit 7 )  

$ 5 0  IF SET , F ILTER I S  IN HIGH RESOLUTION 
GRAPHICS MODE (b i t  6 )  

$ 2 0  IF SET , F ILTER I S  IN OVERS TRIKE MODE 
( b i t  5 )  

$ 0 8  IF SET , F ILTER I S  IN SH IFT LOCK MODE 
( b i t 3 )  

$ 0 4  IF SET , F ILTER WILL READ SHIFT KEY F ROM 
FROMPLUS TTL INPUT ( b i t  2 )  

$ 0 1  USED INTERNALLY TO HELP WI TH LOWER CASE 
LETTERS ( b i t  0 )  

To re - s e t  the s e  p arame te rs to the i r  de fault va lue s· , you may 

POKE - 1 2 5 4 0 , 7 2 ( for graph i c s  mode ) or POKE - 1 2 5 4 0 , 8  ( for text 

mode ) . 

ADDRES SES $ CF 0 5 & $CF0 6 : NEXTIN & NEXTOUT 

Thi s i s  a 2 -byte pointe r  used to manage the 6 4  byte input 

b u f fe r � NEXTIN poin ts to whe re we put the next input characte r  

whi le NEXTOUT points t o  whe re w e  ge t the next output characte r  

from . If  they a re equa l , the buffer i s  empty . 
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ADDRESSES $CF07 & $CF08: OUTHOOK 

These bytes hold the address of the routine the Filter goes to 

when outputing a character. It defaults to $FDFO� It is 

changed by the (Control/Q) command. 

ADDRESSES $CF09 & $CFOA: INHOOK 

These bytes hold the address of a routine the Filter goes to 

when it wants to input a character. It defaults to $FD1B. It 

is changed by the (Control/K) command. 

ADDRESS $CFOB: NEXT 

This variable is used internally to parse multi character 

control sequences. 

ADDRESSES $CFOC & $CFOD: FONT 

These bytes hold the address of the current font table. It 

defaults to S6000g 

ADDRESSES $CFOE & CFOF� J:1TABLE 

This is the address of the current Keyboard Macro table. 

Default is $800. 

ADDRESS $CF10: HGR COLOR 

This is a number from 0-4 specifying the current coloro 

0 = WH ITE 

1 = PURPLE 

2 = GREEN 

3 = BLUE 

4 = ORANGE 

Default for this variable is 0 (white). To set the color with 

a poke, use POKE -12528, (color). 
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ADDRESS $ CF 1 1 : CURFONT 

Th i s  is the number of the current font . Font 0 i s  the on- ch ip 

font . Font # 1  i s  poi nted to by $CFOC and $CFOD . Font # 2  i s  

1 0 2 4  by tes above font # 1 ,  and s o  forth . CURFONT de faults to 

0 .  To s e t  Cur font w i th a poke , us e POKE - 1 2 5 2 7 , ( font ) . 

ADDRESS $ CF 1 2 : INVERSE 

Th i s  byte is XORed w i th the data for each ch aracter and is 

used to ge t inverse lette rs . I t  should be 0 ( norma l )  or 7F 

( inverse ) .  You can ge t ve ry s trange e f fects by s e tting it 

to othe r va lue s . To s et the inve r s e  mode with a poke , use 

POKE - 1 2 5 2 6 , ( 0  or 1 2 7 ) . 

ADDRESS $ CF 1 3 : HGRPAGE 

Th i s  byte keeps track o f  the current h i gh re s o lution graph i c s  

page be ing displayed . I t  s hould be e i ther $ 2 0  ( page 1 )  or $ 4 0 

( page 2 ) . Any othe r value w i l l  produce very s trange res ults . 

H GRPAGE de faults to $ 2 0  ( page 1 )  . 

ADDRESSES $ C F 1 4  & $ C F 1 5 : SCRATCH 

The s e  two lo cations a re used intern a l ly for mi s ce l laneous 

functions . 

ADDRESSE S $ CF 1 6  & $ CF 5 5 : I NPUT BUFFER 

A s ixty - four byte b u f fe r  used for b u f fe ring the keyboard for 

keyboard macros , etc . 
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APPEND I X  V - S H I FT KEY MOD IFICAT ION 

As ment ioned e ar l ie r , the Keyboard Fi lter was de s i gne d to 

s upport a s imp l e  mod i fi cat ion wh i ch would allow the F i lter 

to re ad the Appl e ' s  s h i ft key . Wi th th i s  modi fi cation in 

p l ace , norma l typewriter- s ty l e  entry o f  both uppe r and lowe r 

case lette rs be come s po s s ib le . The modi fi cat ion i s  quite 

s imple , and may be done by anyone w i th b as i c  knowledge o f  

s o ldering te chnique s . The on ly requirement i s  for a s i ngle 

w i re to be run from an exi s ting hole on the App le ' s  k eyb oard 

to a sma l l  p l ug whi ch conne cts wi th Mountain Hardware ' s  

ROMPLUS+ board . The modi fi cation i s  non-de s tructive , i . e . , 

i t  doe s  not requi re the cutting o f  any trace s , etc . To 

pe r form the shi ft key modi fi c at ion , s imp ly fo l low the s teps 

l i s ted be low ., 

NOTE : The p lug and w i re are avai lab le from Mountain Hardware . 
Orde r Part No . MHP-X0 2 1 .  Price $ 3 . 0 0 

WARNING : DO NOT ATTEMPT THE FOLLOWING PROCEDURE UNLES S  YOU 

HAVE S OME EXPERIENCE WITH SOLDERING TECHNIQUES . IF YOU HAVE 

DOUBTS ABOUT YOUR CAPAB IL I TIES , WE SUGGEST YOU TAKE YOUR 

APPLE TO A QUALIF IED TECHN IC IAN � THE FOLLOWING PROCEDURE 

MAY VO ID YOUR APPLE 0 S  WARRANTY . 

1 .  Unplug your Apple ! 

2 .  Turn the compute r ove r and remove the four s c rews at the 
front (be low the keyb oard ) , two s crews a long e ach s i de , 
and the two s c rews in the re ar co rne rs .  Don ' t  lose the 
s crews ! 

3 .  The keyboard i s  conne cted t o  the App le ' s  main board b y  a 
short r ibbon c ab le wh i ch plugs into a dip socket on the 
main board . C are ful ly l i ft o f f  the bottom of the compute r 
wi thout putting any s trai n on thi s c ab le . Unp lug the 
cab le and put the bottom o f  the compute r (wi th the main 
board attache d )  as i de . 

4 .  Not i ce that the re are sma l l  numbers printed on the unde r
s ide of the k eyboard . Ne ar the r i ght hand edge o f  the 
keyboard , locate th e number 4 2 . ( See F i gure 2 )  
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5. There will be three small solder pads in a row next to 
the number 42. The LEFT-MOST PAD is an empty plate
through hole. This is where you will attach your wire. 

6. Prepare a 15 inch piece of light gauge insulated wire. 

7. Carefully melt the solder in the hole and insert one end 
of the wire. 

8. The other end of the wire goes to pin #1 of the auxiliary 
connector at the top of the ROMPLUS+. 

9. Carefully plug the keyboard connector back into the Apple's 
main board and re-assemble the computer. 

10. Connect the wire to the ROMPLUS+ board, plug the Apple 
back in, and you are ready to go! 
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US ING THE SH I FT KEY MOD IFICAT I ON 

Once the sh i ft k ey modi fi cation has been ins tal led as de s c r ibed 

above , the Keyboard F i l ter c an b� told to re ad the re gul ar sh i ft 

key s  with the ( Contro l/V ) command . Once a ( Contro l/V)  has 

been ente red , upper and lowe r case letters may be typed nor

ma l ly . The F i lter ' s  (Contro l/L ) s h i ft lock wi l l  continue to 

work as us ua l . A s e cond (Control/V) w i l l  turn o f f the shi ft 

key mode . 

As usual , there i s  one s l i gh t  comp l i cation . The App le norma l ly 

use s  the shi ft key for the entry o f  three punctuation s ymbols : 

@ , t ,  and J .  The " at "  s i gn i s  a sh i ft P ,  the up arrow a s h i ft N ,  

and the r i gh t  b racket (wh i ch un like the others i s  not d i s p l ayed 

on the key- top ) is a shi ft M .  When the Keyboard F i lte r i s  

i nterpreting the shi ft key for cap i tal i z ation , i t  h a s  n o  way 

o f  knowing whe the r you want a " @ "  or a capital P ,  and s o  

forth .. So the F i l te r  a s s umes you want the c apital letter (the 

usual case ) . I f  you want the other symbo l , you wi l l  have to 

e i ther go into the Raw Mode ( in Raw Mode the keyboard is read 

as though the F i lter we re not the re ) or turn o f f  the s h i ft key 

mod i ficat ion (Contro l/V ) . I n  e i ther case you may then type 

the character as you would norma l ly , then swi tch back to your 

regular entry mode . 
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QU I CK REFERENCE CHART 

The fo l lowing i s  a l i s t  o f  control characters and the i r  

functions : 

A :  Not used b y  Keyb oard F i lter 

B :  Not used by Keyboard Fi lter 

C :  Norma l us age - s tops programs 

D :  Used by DOS 

E :  Turns on CURSOR MOVEMENT MODE 

F :  FONT SWITCHING character - fo l low with number o f  
de s i red font ( O = font o n  Keyboard F i lter ROM) 

G :  Norma l us age - rings be l l  

H :  Normal us age - b ack s pace 

I :  Toggles INVERSE MODE 

J :  Not used by Keyb oard F i lte r  

K :  Used to s e l e ct INPUT FROM PERIPHERALS . Fo l low with 
s lot numb e r  o f  peripheral des ired . ' 

L :  Toggles SH I FT LOCK mode 

M :  Normal usage - carri age return 

N :  Not used by Keyboard F i l te r  

0 :  Toggles OVERSTRIKE MODE 

P :  SWI TC HES PAGE be ing dis played 

Q :  D ive rts OUTPUT to printe r , e t c . Fol low with s lot 
numb e r  o f  o utput devi ce . 

R :  Toggles RAW MODE 

S :  Prints a KEYBOARD MACRO . Fol low · wi th key for des i red 
macro . Also used for STOPLI S T  & ENDLI S T � 

T :  Swi tche s COLOR o f  characte rs . Follow w�th number o f  
des i re d  color ( 0  - 4 )  

U :  Not us ed by Keyboard Fi lter 

V :  Toggles norma l SHIFT KEY USAGE in modi fied App les 

W :  COPY TO END OF L INE 

X :  Norma l us age - terminate s cur rent l ine 

Y :  Not used by Keyb oard F i lte r  

Z. :  CLEARS c urrently di s p layed PAGE . F rom wi thin program 
use CALL - 1 3 3 76 (mus t be las t command on l ine.) . · 
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INIT IALI ZATION PROCEDURE 

1 .  From Bas i c , ente r PR# (#o f ROMPLUS+ s lot)  

2 .  Enter ( Sh i ft/Contro l/M) lA , B , C , or D 

3 .  Ini t i al i z at ion option s are a s  fol lows : 

Opt ion A = F i rs t t ime initial , .  graphics mode 

Opt ion B = Re- ini t i a l , graph i c s  mode 

Opt i on C = F i r s t  t ime initial , text mode 

Option D = Re - in i t i a l , text mode 

USE WITH RAM APPLESOFT 

1 .  Boot DOS ( D i sk Operating Sys tem) 

2 .  Initial i ze Keyb oard Fi lte r  from Inte ge r  Bas i c  

3 .  U s e  ( Contro l/F ) t o  swi tch disp l ay t o  Page 2 

4 .  Type FP to load Apples o ft I I  

5 .  Type POKE - 1 6 3 0 4 , 0  

COLORS 

0 = WHI TE 

1 = PURPLE 

2 = GREEN 

3 = BLUE 

4 = ORANGE 
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