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shou ld  be  done  in  b lack  i nk  on  p la in ,  wh i te  paper .  I t  shou ld  be  nea t
and  c l ea r  and  shou ld  con ta i n  no  l e t t e r i ng  l ess  t han  t he  s i ze  o f  t h i s
p r i n t i ng .  D i sks  w i l l  be  re tu rned  t o  t he  au tho r  a t  t he  mee t i ng  f o l l ow ing
pub l i ca t i on  o f  t he i r  con ten t s  EOF .

THE HIDDEN CPl!{ CLOCK
by Steve Leache

Approx ima te l y  a  yea r  and  a  ha l f  ago r  I  no t i ced  a  message  on  the
>CHUG bu l l e t i n  boa rd  abou t  a  mys te r i ous  CP/14  c lock  wh ich  supposed ly
l u r ked  w i t h i n  t he  Hea th  B IOS  sou rce  code .  I n te res t i ng  s tu f f ,  bu t  s i nce
my  H-89  and  I  we re  i nexper ienced ,  I  on l y  made  a  men ta l  no te  o f  t h i s
message  and  re tu rned  to  genera t i ng  syn tax  e r ro rs  and  a l l  t he  th ings
compu te r  nov i ces  usua l l y  do .

However  th i s  pas t  w in te r ,  t he  need  fo r  some t ype  o f  c lock  became
apparen t  t o  me  as  I  was  en te r ta in ing  some Cub  Scou ts  du r ing  a  den
mee t i ng .  The  p rog ram I  had  w r i t t en  coun ted  i n  l a rge  b l ock  l e t t e r s ,  Ten ,
N ine '  E igh t . . . e t c .  un t i l  a t  Ze ro ,  a  r ocke t  sh ip  appea red  and  b l as ted
o f f .  (The  rocke t  i s  f r om a  RE Iv IARK i ssue  yea rs  ago . )  I  wan ted  t he  H -89  t o
s i t  qu ie t l y  f o r  15  m inu tes  o r  so  w i t hou t  ca l l i ng  a t t en t i on  t o  i t se l f ,
and  t hen  du r i ng  t he  mee t i ng  sp r i ng  t o  l i f e  w i t h  Lhe  rocke t  p rog ram.  Wha t
I  d i d  was  p recede  t he  p rog ram w i t h  a  se r i es  o f  nes ted  de lay  l oops  t o  ea t
up  t he  15  m inu tes .  Had  I  been  ab le  t o  samp le  a  rea l  t ime  c l ock  t i c k i ng
away  somewhere  i n  memory ,  I  cou ld  have  rep laced  my  c rude  de lay  l oops
w i t h  a  more  soph i s t i ca ted  peek  a t  t he  c l ock .

I  t hough t  o f  t he  yea r  o l d  message r  and  began . . .

I n i t i a l l y  t h i ngs  v re re  su rp r i s i ng l y  s imp le  and  unde rs tandab le .  I
f ound  the  equa te  fo r  TOD ( t ime  o f  d "y )  i n  B IOS.ASIv I ,  changed  i t  f  r om
fa l se  to  t rue ,  d id  a  I v IAKEBIOS to  c rea te  a  new B IOS.SYS and  us ing  the
fo l l ow ing  MBASIC  p rog rams ,  I  had  a  runn ing  c l ock .

5 |SETS THE CPl tv l  BIOS CLOCK
10  PRINT :PRINTTTENTER HOUR ( i e .  08 )  " i
2g  HOUR=VAL ( INPUT$ (2 )  )
25  IF  HOUR>24  THEN PRINT"  I nco r rec t  en t r y  " :GOTO W ELSE PRINT  HOUR
3g PRINTTTENTER MINUTE "  i
40  MINUTE=VAL ( INPUT$ (2  )  )
45  IF  ! I INUTE>59  THEN PRINTTT Inco r rec t  en t r y  " :GOTO 3A ELSE PRINT I v I INUTE
5g  PRINT ' 'ENTER SECOND "  i
6g  SECOND=VAL ( INPUT$ (2 )  )
65  IF  SECOND>59  THEN PRINT"  I nco r rec t  en t r y  " :GOTO 5A  ELSE PRINT  SECOND
70 CLOCK= (PEEK (LAl '  *256 )  +PEEK (9 )  'POINTER TO CLOCK IN RAf , l
8g  PoKE CLOCK-g ,HOUR
90  POKE CLOCK- I0 , l v l INUTE
L00  PoKE CLOCK- I I ,SECOND
I Ig  TCLOCK-8 , -7 ,  AND -6  CAN BE USED FOR DAy ,  I {ONTH,  AND YEAR
I2g  PRINT:PRINT '  CLOCK NOW SET"
I3O  END

.READS AND PRINTS THE CPltt, l  BIOS CLOCK
CLOCK= (PEEK (L0 )  , , 256  )  +PEEK (  9  )
HoUR$=$1R$ (PEEK (CLOCK-9  )  )

5
LO
5g
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60  MINUTE$=STR$ (PEEK (CLOCK- I0  )
7g  SECOND$=STR$ (PEEK (CLOCK- I1 )
8g  PRINT:PRINT HOUR$; . '  HOURS
9A END

)
)
"  ;  IvI INUTE$ i  "  l { I r t lUTES

PAGE 3

" ;SECOND$;  "  sEcoNDS

5 IREALTI I {E ROUTINE KEEPS TI Iv IE WHILE WAITING FOR A KEYSTROKE
10  CLOCK= (PEEK (LA)  *256  )  +PEEK (9  )
20  HOUR$=STR$ (PEEK (C IOCK-9 )  )
3g r ' {TNUTE$=STRS (PEEK (CTOCK-I0 )  )
4g  SECoND$=sTR$ (PEEK (CroCK- I I )  )
50  CHOICE$= INKEY$
6A  IF  CHOICE$<>" "  THEN 9A
7A IF  SECOND$<>LASTVALUE$ tHeN PRINT CHR$ (7 )  i  zLASTVALUE$=SECONDS
8A rF  VAL(SECOND$)  f , rOD Lg  THEN 20
9g PRINT HOUR$; "  HOURS "  i I " I INUTE$;  "  I ' { INUTES " ;  SECOND$ i  "  SECONDS
tgo coTo 20

Then  t h i ngs  go t  i n t e res t i ng . . .

I  have  the  2+4  mhz .  Na ja r i an  modu le  i n  my  mach ine  and  my  new B IOS
w i th  t he  TOD d id  no t  suppo r t  i t .  I  had  t o  r un  i t  t h ru  t he  p rog rams  on
the  Na ja r i an  sou rce  d i sc  t o  f u r t he r  mod i f y  t he  B IOS  fo r  4  mhz .  ope ra -
t i on .  N i f t y ,  excep t  a f t e r  t he  add i t i ona l  Na ja r i an  code  was  i nse r t ed ,  my
new B IOS.SYS d idn ' t  wo rk t  (A  po in t  o f  i n t e res t  he re  one  o f  t he  Na ja r i -
an  mods  i s  t o  se t  t he  BRKKEY EQU t rue  (b reak  k "y )  i n  t he  CP/14  sou rce
code .  You  can  do  t h i s  whe the r  you  have  t he  Na ja r i an  dev i ce r  o r  a  s tock
Hea th  un i t .  W i th  the  b reak  key  ac t i ve ,  d i sc  sh raps  under  CP/14  can  be
accomp l i shed  w i th  th i s  one  key  ra the r  t han  the  more  cumbersome Con t ro l -C
we  have  been  us ing .  )  (A Iso  no te  change  the  FDHDD equa te  to  4A  to  a l l ow
the  head  to  se t t l e  a  l i t t 1e  more  i f  you  have  encoun te red  numerous  BDOS
er ro r s . )  Anyway ,  why  d i dn r t  t he  new  B IOS wo rk  i n  ope ra t i on  w i t n  t he
Na ja r i an  mod?  Though ts  o f  po r t  con f l i c t s  and  cod ing  e r ro r s  c l ouded  my
mind .

A f t e r  a  g rea t  dea l  o f  expe r imen ta t i on  I  r ea l i zed  t he  mach ine
wou ld  wo rk  w i t h . . .

(r)
TOD

(2 )

H - I 7  D R I V E R

(3 )

H-37 DRIVER

( 4 )

NAJARIAN I{OD

- ->NO
YES
YES
YES

Bu t  no t  w i t h . . .

YES

YES
- ->NO

YES
YES

YES
YES

-->NO
YES

YES
YES
YES

- ->NO

vEs YES YES

The  p rob lem obv ious l y  r ^ ras  s i ze  o f  t he  B IOS .  CP / t4  on l y  a l l ows  a
spec i f i c  a rea  i n  r am fo r  t he  B IOS  to  l oad ,  and  my  new  c i ea t i on  was  t oo
b ig .  I  go t  t o  wo rk  w i t h  my  ed i t o r .  (You  mus t  use  an  ed i t o r  o f  t he
Words ta r  va r i e t y .  Ed i t o r s  l i ke  P ie  wh i ch  wo rk  on l y  f r om ram won ' t  have
enough  room to  l oad  t he  en t i r e  B IOS .AS I ' I  f  i I e .  )  F i r s t  I  e l im ina ted  t he
s ign  on  message .  (Now when  my  mach ine  boo t s  up ,  i t  s imp l y  says  64k . )



>CHUG Sep tember  1984 PAGE 4

Exper imen ta t i on  p roved  tha t  I  needed  a  s t i l l  sma l l e r  B IOS,  so  my  new
BIOS.AS I I  wen t  unde r  t he  Words ta r  kn i f e  s t i l l  aga in .  I  sho r t ened  t he
a l ready  c r yp t i c  e r ro r  messages  even  f u r t he r  and  f i na l l y  succeeded .
(Thank  goodness  f o r  Hea th r s  Submi t  l v l akeb ios r  € r s  a f t e r  each  a t t emp t  a  new
BIOS had  to  be  cons t ruc ted .  )

I  now had  my  4  mhz .  ope ra t i on ,  us ing  bo th  rny  ha rd  and  so f t  sec to r
d r i ves  and  my  c l ock  as  we l l .

I f  on l y  i t  had  been  accu ra te . . .

The  c lock  i s  i n  so f tware r  so  I  expec ted  i t  wou ld  l ose  t ime  s topp ing  , ,
w i t h  each  d i sc  access ,  bu t  t h i s  dev i l  l o s t  one  second  eve ry  m inu te  j us t  i
s i t t i ng  t he re  runn ing .  I  r eca l l ed  an  a r t i cLe  i n  RE Iv IARK seve ra l  yea rs  ago
by  Pa t  Swayne ,  The  a r t i c l e  i nc l uded  a  ca l i b ra t i on  f ac to r  f o r  t he  HDOS
CK.DVD (A  c l ock  dev i ce  d r i ve r  by  Da le  Lamm) .  Wha t  Pa t  d i d  was  t o  l e t  t he
c lock  run  f o r  a  wh i l e ,  and  t hen  caused  i t  t o  sk i p  a  f ew  seconds  t o  l
co r rec t  i t se l f .  I  chose  no t  t o  use  h i s  exac t  me thod .  I  r easoned  i f  my  l
p rog ram was  wa i t i ng  f o r  t he  t ime  t o  be  exac t l y  9zA0  o ' c l ock  and  t he  i
c l ock  sk i pped  ove r  a  f ew  seconds ,  I  m igh t  no t  see  gzAA  fo r  ano the r  24
hou rs .  A f t e r  s t udy ing  h i s  code ,  I  d i d  pa t t e rn  my  mod i f i ca t i on  a f t e r  some
o f  h i s  i deas .  Howeve r ,  my  mod i f i ca t i on  keeps  accu ra te  t ime  w i t hou t  eve r
sk i pp ing  a  second .  Us ing  you r  ed i t o r ,  add  t he  f o l l ow ing  code  t o  B IOS .AS t {

(The  new ly  i nse r t ed  code  i s  des igna ted  by  t he  * )

CP/14  B IOS.ASIT {  (Page  97  o f  B IOS.ASM l i s t i ng )

IF  TOD
N D A Y S  D B  3 L , 2 8 r  3 1  e t c .

E N D I F
* DSAVE DW g
*  C A L F A C  D W  g 6 A g H
* I IYCNT DW g

T O D V A L  D B  g , a , g , 0 , g , g

EVTCTR Dy{ O
DLYMO:  DB A
D L Y H :  D B  A
DLYW: DB 0
CLOCK SHLD HSAV

POP H
SHLD RETSAV
P U S H  P S W

* XCHG
* SHLD DSAVE

L X I  H , C T L P R T
I{OV A, }1
OUT ITBBCTL
I N X  H
Ir,lOV Arl'l
ORA A
J Z  C L K O
OUT HBCTL

C L K 0 :  L H L D  T I C C N T
I N X  H
S H L D  T I C C N T
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*
*
*
*
*
*
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LHLD
I N X
SHLD
XCHG
LHLD
XCHG
r{ov
ORA
JNZ
iqov
SHLD
I F
MOV
RAR

II,IYCNT
H
}4YCNT

CALFAC

ArL
A
CLKRET
L ,D
MYCNT
TOD
ArL

End  o f  mod i f i ca t i ons  f o r  Page  97 .

cp/u Bros.AsM (Page  99  o f  B IOS .AS I I I  l i s t i ng )

CLKR2: POP
LHLD
PUSH
LHLD
XCHG
LHLD
E I

PSW
RETSAV
H
DSAVE

HSAV

End  o f  mod i f i ca t i ons  f o r  Page  99 .

I t  a l l  bo i l s  down  to  t h i s . . .

Get  your  BIOS.ASI , I  and modi fy  the code for  TOD, BRKKEY, and FDHDD.
Add  the  code  fo r  t he  ca l i b ra t i on  fac to r ,  and  do  a  SUBI I IT  I I {AKEBIOS.  I f
you  have  bo th  d r i ve rs ,  and  the  2 -4  mhz  Na ja r i an  modu le  as  we l1 r  you  mus t
a l so  ed i t  ou t  a l l  t he  excess  tex t  and  run  the  B IOS.ASI I I  t h rough  the
Na ja r i an  sou rce  fo r  mod i f i ca t i on  be fo re  you  do  a  SUBIv I IT  IV IAKEBIOS.

A f t e r  you  have  a  runn ing  sys tem. . .

T r y  t he  f o l l ow ing  p rog ram,  CALFAC.BAS.  I t  w i l l  r e tu rn  t he  ca l i b ra -
t i on  fac to r  t o  you  as  the  mos t  s ign i f i can t  b i t  (MSB)  o f  DW,  a long  w i th
i t s  add ress  i n  memory .

Lg ICALFAC.BAS FINDS THE BIOS CTOCK CALIBRATION FACTOR
2A CLOCK= (PEEK ( l .0)  t  256)  +PEEK (9 )
30  PRTNT,  "CALFAC DW MSB=" ;HEX$ (PEEK (CLOCK- I4 )  )
4A  PRINT,  TTADDRESS " ;CLOCK- l4

The  g6  a t  CALFAC DW is  the  fac to r  wh ich  causes  my  un i t  t o  keep
accu ra te  t ime .  (Remember ,  a  so f twa re  c l ock  w i l l  a lways  s top  wh i l e  a  d i sc
i s  accessed .  )  Check  you r  sys tem aga ins t  a  wa tch  to  see  i f  t he  c lock  i s
accu ra te  fo r  you .  I f  no t  t hen  a t  t , he  I v IBASIC  p rompt ,  t ype  the  fo l l ow ing
one  I i ne r .

poKE (  (pEEK (19 )  t  256  )  +pEEK (9  )  -14  )  ,  n
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whe re  n  i s  t he  va lue  you  wan t  t o  t r y  a t  cALFAC.  ( such  as  07  o r  05 )

Change  the  B IOS.ASIv I  t o  re f  l ec t  you r  new CALFAC DW va lue  and  once
aga in  do  a  SUBI I { IT  I v IAKEBIOS to  c rea te  you r  pe rsona l  ve rs ion .

Th i s  p ro j ec t ,  wh i l e  seem ing l y  s t r a i gh t  f o rwa rd  t o  someone  w i t h  a
good  know ledge  o f  CP/V I ,  i s  admi t ted l y  somewha t  more  than  t r i v i a l  t o  a
nov i ce .  Neve r the less ,  an  a t t emp t  t o  accomp l i sh  t h i s  p ro j ec t  w i I I  p rov i oe
the  nov i ce  w i th  a  be t te r  unders tand ing  o f  CPh4 ,  t he  Hea th  IVTAKEBIOS
method ,  and  add  ano the r  use fu r  t oo r  t o  h i s  p rog ramming  wo rkshop . E O F .

GEIIIINI-I0X PROBLEI,!:  THE RIBBON JUMPS OUT
(A  p robab le  cu re ,  wh i ch  seems  to  wo rk  so  f a r ! )

by
Je rome  H .  Ho rw i t z

(Copy r i gh t  1984  by  Je rome  H .  Ho rw i t z .  R igh t  t o  copy  f o r  pe rsona l
use  g ran ted .  O the r  pub l i ca t i on  r i gh t s  r ese rved .  )

I  have  had  a  S ta r  M i c ron i cs  Gemin i - l 0X  p r i n te r  f o r  abou t  a  yea r ,
now .  I n  t he  l as t  f ew  mon ths ,  a  r a the r  d i sconce r t i ng  p rob le rn  has  a r i sen :
When  us ing  f an - f o l d  pape r ,  t he  r i bbon  wou ld  usua l l y  j ump  the  t r ack  ( come
up  ou t  o f  i t s  s l o t  i n  f r on t  o f  t he  p r i n t  head )  when  p r i n t i ng  ac ross  t he
edge  o f  a  shee t .  Appa ren t l y ,  t he  f o l d  wou ld  rub  aga ins t  t he  r i bbon
su f f i c i en t l y  i f  t he  p r i n t  p i ns  we re  ope ra t i ve  t o  ac tua l l y  d r i ve  t he
r i bbon  up  ou t  o f  i t s  pos i t i on .  The  p rob lem seemed  wo rse  i f  t he  r i bbon
was  nea r  o r  a t  one  end .  Usua l l y  t he  r i bbon  wou ld  ge t  ve ry  s l ack  on  t he
s ide  o f  t he  p r i n t  head  wh i ch  was  ahead  o f  i t s  t r ave l .  No t  on l y  wou ld
the  r i bbon  j ump  ou t  f r om i n  f r on t  o f  t he  head ,  bu t  i t  a l so  usua l l y
j umped  one  o r  bo th  spoo l  gu ides  ad jacen t  t o  t he  p l a ten  ro l l e r .

The  Gemin i  o f f i ce  i n  Bos ton  adv i sed  t he  f o l l ow ing  cu res ,  wh i ch
seemr  d t  l eas t  so  f a r ,  t o  wo rk :

1 )  Remove  bo th  r i bbon  spoo l s .  Benea th  each  spoo l  i s  a  sma l l  'Cu
t ype  re ta i n i ng  r i ng  a round  t he  spoo l  sha f t .  Ca re fu l l y  r emove  t he  r i ng
(do  no t  l ose  i t - - t he  spoo l  p l a t f o rm  i t  r e ta i ns  i s  unde r  sp r i ng  t ens ion
and  w i l l  pop  up ) .  L i f t  t he  p l a t f o rm  o f f  t he  sha f t  and  se t  as i de .  Unde r
the  p l a t f o rm  i s  a  sp r i ng ,  wh i ch  i s  compressed  by  t he  p l a t f o rm  when  i t  i s
i n  p l ace .  Remove  t he  sp r i ng  and  s t r e t ch  i t  t o  i nc rease  t he  t ens ion .
I  sugges t  add ing  abou t  3 /8  o r  L /2  i nch  to  i t s  un loaded  leng th .  Rep lace
the  sp r i ng  and  p l a t f o rm .  P ress  down  on  t he  p l a t f o rm  and  ca re fu l l y
rep lace  t he  re ta i n i ng  r i ng .  (Th ree  hands  wou ld  he lp  he re ! )

2 )  Remove  the  r i bbon  f rom i t s  t rack  be tween  the  p r i n t  head  and  the
r i bbon  gu ide  ( t he  sh iny  me ta l  p i ece  be tween  t he  p r i n t  head  and  t he
p la ten  ro l l e r ) .  G rab  t he  r i gh t  and  l e f t  edges  o f  t h i s  gu ide  w i t h  a
f i nge r  on  each  hand  and  bend  toward  you  to  pe rmanen t l y  change  i t s  shape .
You  don ' t  need  t oo  much  o f  a  bend  - - t he  i dea  i s  t o  pu t  i nc reased  p res -
su re  on  t he  r i bbon  t o  ho ld  i t  aga ins t  t he  p r i n t  head .  I f  you  can
v i s i b l y  t e l l  t ha t  you  have  ben t  t he  gu ide ,  t ha t  i s  p robab l y  enough .

3 )  Remove  t he  p r i n t  head  ( two  sc rews ,  one  on  e i t he r  s i de  o f  t he
head )  and  ca re fu l l y  t u rn  i t ,  so  t he  pa r t  whe re  t he  r i obon  passes  i s
po in t i ng  up -  Pu t  a  c lo th  be low  the  head  to  ca tch  any  deb r i s  f rom the


