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CHAPTER 1

INTRODUCTION

MODEL FF--64 PAI{FATT DATA CONTROLLEF

PRODUCT DESCRIPTION

Congratulat ions |  !  You have purchased another f ine AEA product,

PLEASE. before we qo any {urther. {nay r{e as[:: yoLl to FILL OUT AND RETUFN the Product
Support  Agreement/License/Warrantee cont i ined in the Appendix to th is manual.

hIE WILL NOT FE AFLE TT] FURNISH YOU ANY UFDATES TO THE SOFThIARE FOR THE FAI{RATT IF YOU DO
NOT RETURN THE AEOVE D0CUI'|ENT. AS NEhJ FEATURES ARE DEVEL0FED. tlE ARE SUFE YOU IIILL I*IANT T0
EE AELE TO OFTAIN THEI{.

We wi l l  aE[, :  for  the support  nurmber f rom i t  i f  yor-r  cal l  for  any t l ind o{ customer
assistance. Because of  the nu.nerouE si tuat ions where our product sqf tware is used by an
unauthor ized third party,  we I{UST ver. i {y that  you are the l icensed user.  l r le atay chsose to
cal l  you at  the phone number l is ted in our records to ver i fy yoerr  ident i ty.  THANT{ YOU for
your pat ience.

The Fackrat t  wsrks wi th the Commodore C-64! SX-64! and C-118 ( in i ts C-64 ernulat ion
node).  The Pal : rat t  is  powered by an included AEA AC-l  (or  equiv i lant)  power supply.  I t
a l lows you to t ransmit  and receive l ' lorse,  Faudot,  ASCII !  AI ' ITOR! and AX.25 V?.0 sr  below
amateur packet.  (You wi l l  not  be able to receive l " lorse unless you purchase the HFI '1-64
descr ibed below).  Facl , :et  operat ion on VHF and UHF Ft ' l  wi l l  be ent i re ly sat isfactory wi thor-r t
the HFF1-64. Pacl :et .  RTTY. and AI{TOR operat ion on HF r . l i thout the HFf ' l -64 is possible,  but  i t
wi l I  be less sat isfactory for  s ignals nr ixed with a lot  of  noisei  operat ion on pacl . ;et  wi l l
be at  least  as good as the AEA l ' lodel  Pl , :T- l  however.

I f  you plan to operate on HF, you should consider purchasing the AEA HFI ' | -64 HF t" lodem which
includes an LED bargraph tuning indicator and which wi l l  a l low you to operate Horse, and
wi l l  SIGNIFICANTLY enhance your abi l i ty  to copy al l  f ive rnodes compared to operat ion wi th
the PK-64 alone. You wi l l  be able to copy signals you can barely hear.  The technology in
the HFI'|-64 is based upon the well l*:nown AEA CF-l Computer Fatch. The HFt'l-64 mounts inside
the Pl : -64 using two screns and a r ibbon cable connect ion.  I t  replace--  the FLL (Phase
Locked Loop) port ion of  the FK-64 with vast ly super ior  msdem ci . rcui t ry.  Operat ion of  the
HFt ' l  is  contral led by sof tyrare co{nmands present in alL Pf, : -64 R0l '1s.  A f ront panel  THRESH0LD
control  is  added to enhance HF operat ion.  as wel l  as an LED bargraph tuning indicator
which supplements the on-screen tuning indicator.  I f  you have already purchased the HFI '1-
64, you should refer to the HFf ' l -64 OFERATICIN chapter inclrrded in th is mannal .

COI, I I - IODORE ACCESSORIES - PRINTERS/DISH AND CASSETTE DRIVES

AEA has had a problem in years past where the curstomer has tr ied to use non Cornrnodore
accessory devices wi th AEA products.  In many cases these products were introduced AFTEF:
the AEA produrct  and AEA uras not able to chec[, :  cornpatabi l i ty  of  design with the " forei .qn"
produrct .  [ ' le encourage the dealer to inform you of  compatabi t i ty  considerat ions pr ior  to
your purchase o{ the AEA product,  and we hope you tholrght to as}, :  h im. Ei ther you or the
dealer are f ree to cal l  us at  AEA. t le are usual ly unable to provide software changes af ter
the fact  that  wi l l  a l low a compatabi l i ty  problern to be rect i f ied.

The PK-64 wi l l  support  use of  the fo l lowing Comslodore accessor ies:

Frinters -  CentronicE cornpatable,
Centronics-paral  le l  adapter.

when used with a Xetec or Cardco +6 serial- to

- Commodore ser ial  pr inters (1525, 1526. and some HFSE(t ls).

Disk Drives -  Commodore l ' lodel 1541
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Cassette Dr ives -  Commodore. or most other companies.

Other products are not guaranteed to work.  and you should (have) checl : (ed) wi th yoLlr
dealer or AEA pr ior  to purchase of  the Ft i -64.

Do NOT use an expansion port  extencler card wi th the Ft ' i -64 or any other plr-rg in device for
the C-64 e:rpansion port .

HOUI TO USE THIS f,IANUAL AND OFEF:ATE
t ' l0RgE. BAUDOT. ASC I  I  .  or  AHfOR

The port ion o{ the Flr . -64 software that al lows yor-r  to operate [ ' lorse.  Eaurdot,  ASCiI  F|TTY and
Al ' lTOR wag wri t ten ear l ier  than the packet port ion and has been sold by AEA. Inc.  under the
name "NEA-TOR" {or so{ne t i rne.  The operat inq manlral  for  t {BA-T0ft  ha= been modif ied a5
necessary and i - -  included as a chapter of  th is manual.

hlhen you wish to operate one o{ theEe modes. please turn to the chapter cal led I ' l0f tSE.
RTTY. Al{D AHT0R OPERATI0N. I+ you have used | '1BAT0F in the past you wi l l  f ind i t  a lmost
exact ly the sarne. The only change of  note iE that the "AUTOCALL" {eaturre has not been
i  nc I  uded.

The screens for HEA-T0R are as yon fonnd them in the {ree-standing product.  The only
except ion is the pararreter (0PTION) menu previously accessed {rom the l '1ain Henu screen. I t
is  found on the { i rst  Fac[, :et  Fararneters screen! which is accessed frorn the F'acket screen.
Set your parameters on this screen and then eir i t  the Facket mode to the 0pening Menu using
the IRUN/STOFI [ : :ey and re-enter the I {FA*TOR mode yolr  wish to urse.

HOI,,I TO USE THIS MANUAL AND OFERATE PACI.:ET

This operat ing manual is fLtrnished with the AEA Pt, : -64 Fal , : rat t  Data Control ler .  I t  is
designed to give you an introductory idea of  what Facket f tadio is al l  about.  I t  iE not
intended to qive a ctrmFlrehensive t reatment of  the sub_iect  -  there is a reading
bibi iography o{ many f ine art ic leE and bookE in the appendix to th is manrral .

You wi l l  leern in the remainder of  th is introduct ion a l i t t le bi t  abourt  what pacl :et  radio
is,  what some of the terrns are ( there ie a glossary in the appendix) ,  what happens 1n a
typical  6150 and what appears on the screen.

Yor-r  wi .  l l  be an:r ious to get on the air  in a hurry i f  you are an average harn.  You probabl ;
non' t  want to spend any t ime re;ding the manltal  be{ore doing so. You rnay not have even
gotten this far .  I f  you have. be advised that the chapter t i t Ied "0r- t ick Chec[, :  and Snealr
Facf:et  Frevi  ew" wi  I  I  Ci  ve you the thr i  I  I  of  a very qui  c l :  way to get sonre of  the I  ocal
pacL'et  act iv i ty to pr i .nt  on your screen.

The chapter t i t led " Instal lat ion" wi l l  get  you instal led so yoLr f iay t ransrni t .  Yor-r  wi l l
f ind connect ion i .nformat ion to speci f ic  radioE in the appendix.  THE ONLY FURCHASE AND
INSTALLATIOI.J YOU I{IL-L HAVE TO NAF.E TO EET ON THE AIR IS OF A MICRI]FHONE CONNECTOR FOR YOUF:
SFECIFIC RADIO. (For non USA rnodels,  AEA suppl ies no DC power adapter -  yoLr wi l l  need to
surpply t f  VDC power).

At th is point  yot- t  shour ld s i t  bacl :  in yoLrr  chair .  watch what is happeninql  orr  the local
pacl :et  f requrency. and read on. srhi le t ry ing out what you are learning.

" . IOIN A FACI. :ET CLUF - SUESCRIBE TO NEI{SLETTERS - JOIN A VOICE NET

You should - ;o in a packet radio c lub -  they eir ist  in al l  states as of  th is wr i t i .ng.  You
=horr ld sLrbscr ibe to the AFRL pt-rbl icat ion "6ateway",  which i .s aimed at  descr ib ing ai1 the
goings-on in packet radio.  and to the TAFR "Facket Status Register" ,  which descr ibes the
technical ly interest ing happenings in the movement.  There are {nany voice nets on VHF and
HF and they usual ly meet weekly.  Break in on your local  pact :et  f requency (usual ty 145.01)
using voice and inquire.  They are nsnal ly dedicated to naking the newcomer feel  at  home.
JOIN THE FACI{ET RADIO REVOLUTION.
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IN CASE OF TROUBLE

Appl icat ion and troubleshoot ing assistance rnay be had by cal l ing AEA dur ing our 8-1?, 1-
4:3O working hours in Seatt le t {A.  Ask for the customer service.department.  The phone is
2Cr6-773-77,73. Flease have your produrct serial number, the Eoftware support number and the
release date of  the sof tware avai lable.  The release date is on the f i rst  screen that comes
Ltp when yoLl tttrn on the Ft(-64. The software surpport nnmber should be recorded on the
Software Support  Agreernent in the appendix of  th is manual.  I f  i t  is  not ,  the number ni l l
be the Eer ia l  number o{ your Ft t -64. [ , le wi l l  a lso need to know the nature o{ any other
equipment connected to the Pl : -64.

Flease at tempt to scl lve most problems local ly,  using ather hams or an AEA dealer.
Subst i tut ing a known-good Ff i -64 or other TNC for your quest ionable one is a diagnost ic
techniqr- te that  wi l l  check out the rest  o{  your stat ion.  Al=o try runninq your Ft{-64 in
another stat ion.  or  at  the dealer 's -  Hhere you can use his computer.  Cornmodore computers
do not have a good rel iabl i l i ty  record,  so you shonld check yoLrrs!  especial ly the power

'pack. A f requent fa i lure is the expansion port  chip,  so t ry and run some other device in
that port  to ver i fy the port  is  Of, : .

f ' lany o{ the AEA products that  are sent to r-rs f  or  repair  are perfect ly in order when
received at  AEA. To avoid th isr  He asl :  you. FLEASE! to run the Ouictr  Check frorn Chapter 3.
and be prepared to te l l  us what step i t  {a i led.  I f  yor-r  cal l  wi thont doing sor we are
l i t re ly to ash you to cal l  us back with the resul tE of  that  e>lercise.  Please also run the
SELF CHECK sect ion of  the CALIERATION chapter.  This proceedure isolates the FK-64 from
other stat ion components and tel ls us whether the problear is a systems problem outside of
the Ft' i-64.

I f  you cal l  for  assistance, please have your Fl{-64 up and running beside the phone. Our
service technic ian wi l l  l i t re ly ask you to perforrn certain keyboard rout ines to aid in
diagnosis,  I {  yor-r  have a vol tmeter handy, you ar ight  have the Fl{-64 open so you can report
measurements to the serviceman.

PLEASE DO NOT RETURN THE FH-64 T0 US I,IITHOUT C0NTACTING US FoR FERMISSION FIRST. t ', lE hIOULD
LII . :E THE OPPORTUNITY TO TROUELE SHOOT THE PROBLEM OVER THE PHONE FIRST. SAVING YOU EOTH
TINE AND COST.

I f  you send us the Ft{-64 UPS, i t  rnust  be sent to the street addresE -  not the F0 Fo:<.  The
street address is:

AEA. Inc.
?{)c,6 196th St . 

'hlLynnwood. t lA 98(136t USA

f^le r . r i l l  need YOUfi  street address for UFS return -  be sure and send i t .

UPS Surface (Brown Label)  ta l<es 4-5 days, Elue is 2-J days. and Red is present ly avai lable
on the hleEt Coast only and is an overnight service and is e:<pensive.  Send the Fl i -64 in a
way that i t  may be traced i f  we cannot ver i fy receipt  of  shiprnent.  tJe sugge=t UPS oF
insured postal  shiprnent.

I f  the FK-64 is st i l l  nnder the or ig inal  owners warranty,  AEA wi l l  pay the cost of  the
return shiprnent.  The current pol icy is that  i t  wi l l  be returned Erown i {  received Brown or
by US t la i l ,  returned Elure i f  received Elue or by overnight service.  or  returned as the
owner st .ates in his let ter  i {  he furnishes the return cost  for  the method he selects.

I+ the Fl{-64 is out o{ warranty.  i t  wi l l  be returned by UFS Brown COD unless 1) i t  wa-=
received UFS Btue/Red in which case i t  wi l l  go back UFS Eiue COD or ?) or i f  you desi .gnate
bi l l ing to VISA or MASTERCARD or 5) you enclose a ELANT{ personal  check: endorsed "not to
enceed..  $" or 4)you speci fy sorne other method of  return.

[ . le wi l l  typical ly service the prodLrct  in t r . ro or three days i {  we have al l  the facts.  I f  we
rnust cal l  you, i t  may take longer.  PLEASE, i f  you send i t  in,  include a let ter  stat ing the
problern and where you can be reached. If you can be reached by phone in the evening on the
East coast,  let  us know where. Our current rate for  non-Harranty service is $4O/hour wi th
a LlZ hour mininum. Parts and shipping are extra,  AEA is not responsible {or damage such
as caused by l ightning. nonprofessional  a l terat ions,  poor storagelhandLing etc.
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Should your warranty card not be on f i le at  AEA, you need to send proof of  purchase date
to receive warranty service.  Typical ly a copy o{ your bi l t  of  sale {rom an AEA dealer wi l l
suf  f  i  ce.

The warranty is for  the or ig inal  owner only and is not t ransferable.

N0t l  YOU ARE A FART 0F FACI, iET RADI0:

Youtr  FK-64 representg a ma_ior mi.  leEtone in the pioneer inq of  the e:<ci t ing new hobby of
PACIiET RADIO! and notr  you are a part  of  i t .  too!  No longer are you on the outside
Iool : ing in as a few HAHS exper i rnent r . r i th a new technolooy. Instead. yoLr are one of
them I

AEA. I t lC.  has {or the f i rEt  t i rne inteqrated a cornplete packet control ler  and the
terminal  so{tware needed ta operate an advanced arnateur packet radio stat isn wi th f ' l8A-
TOR software and Facl :aqed i t  in one pacl : :age. Flug one end into yoLrr  cornpurter and the
other into your t ransceiver and you are on the air .

l l le hope yor- t  wi l l  loo[ , :  {orward to the e:<ci tement of  control l ing your cof ip l r ter  and
the cornputers of  others in your local  area pacl{et  netwark.  E: lpect  to feel  monents
o{ great sat isfact ion and occaEionaly some {rLrstrat ion aE yol t  e:<pand yaur swn
horizons: learn nore and more about your cornputer and how pac[, :et  networ l :s are bui l t  and
wor[ ' :  .  Not only do yor-r  now have a { ine piece of  equipment to help you do this,  bt-r t  i t  is
hoped that the informat ion in th is manual wi l l  help you understand FACI{ET RADI0 and how
i t r.tor ks.

A NEbI SET BF TERf'IS TO LEARN

t' fhen you f i rst  became interested in the hobby of  amateur radio,  you {ound that there
was a new set e{ terms to learn.  Words that seemed very con{ l rs ing to others started
making senEe to you. They quickly became part  of  your vocabulary.  The same wi l l  be
true of  PACKET RADIO. To help you Lrnderstand this manrral  and nal , :e i t  easier to learn absut
your new hobby we have included a glossary in the f inal  pages. To get th ings started
tholrgh, we wi l l  introduce a f  ew terms here.

NETW0R[{ refers to the l in l t ing together of  computers and other equipment.  One of  the
biggest advantage= ts networking is that  i t  a l lows {or the shar ing of  resoLrrces. For
exa,nple.  in an of f ice word Frocessors,nay be l inked together in a network.  Thi .s neans
that a {ew pr inters can Eerve several  people.

Networl , :E are made up of  N0DES. You rniqht th in l i  o{  a systern of  f reeway= within a
state.  The places srhere you stop and get o{f  the f reeway to do r . lhat  ever you rnust do
are the N0DE5. Your horne town. or the place where your work.  the dest inat ion of  your
travels might be cal led TERI ' | I | " |AL N0DES. Regt stops. gas stat ions.  and restanrants along
the way provide you with services that you need when you travel .  These might be
cal led SEFVER NODES. Other SERVEft  f . lODES might be pac!, :et  stat ions that provide br idges or
gateways to other packet f requencies such as VHF to HF or to arnateur satel l i tes.

In Facl :et  Fadio.  the TERMINAL NODE is your or{n Etat ion.  I t  is  where mes5aqes to yor-r
terminate and {rom your or ig inate.  Sornet imes you wiI I  want to leave a message for someone
who doe= not have their  pac[ , :et  stat ion on the air .  This can be done i {  someone within
your pacl let  networ l t  Ieaves a computer on the air  running a.E an electroni .c bt- t l  let in
board or mai lbo;<.  Snch a stat ion is cal led a SERVEF: I ' {ODE.

0ften you wi l l  want to communicate wi th another packet stat ion that is too far  ah{ay to
reach wi th yor- t r  ordi  nary t ransci  ever and antenna. Yon can I  i  n[ , :  several  pacl :et  =tat i  ons
together so that your rnessaqes are pa:sed from one to another unt i l  they reach their
dest inat ion.  This is cal led DI6IFEATIT{6.  Any FF.-64 may be uged as a DIEIFEfITER.

t^ l i th in a given geographic arear HAI-{S operat inq on the same frequef lc/r  capable of
cornmetnicat ing wi th each other.  form a networl , :  of  pacl :et  stat ions cal led a LAN. LAN
is an acronyrnn for Local  Area Network.

The gener ic name for the packet port ion of  the Fl i -64 is TERIVIINAL NODE CONTR0LLER or Tl . lC.
I t  is  a sophist icated. dedicated computer wi th i tE own rnicroprocessors designed to
inter{ace yol t r  compnter wi th your t ransceiver.  I t  assembles and digassenrbles
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the pact<ets.

FACKETS are created by taking the data you wish to t ransrni t  and packaging i t  together
with .special  informat ion that wi l l  te l l  a l l  TNCs that might hear i t  who i t  is  sent to,
who i t  is  sent f  rom! who sholr ld DIGIPEAT i t  and al l  the other in{orrnat ion needed tb
detect  whether or not i t  has been received correct ly and in the order that  i t  was sent.
Al thot- tgh the FACI{ETS are o{ var iable length,  they are longer than the actr- ta l  data being
sent.  as they contain control  informat ion also.

! fe1 yot- t  have l in l* :ed your packet stat ion ni th another,  e i ther direct ly or wi th the aid of
DIGIPEATERS. i t  is  said that  you are C0NNECTED. k lhen two stat ions -are CONNECTED data
can be sent f rom ei ther the keyboard,  the dish: .  or  cassette tape quic l : ly  and
accurately.  You may be sending cornputer programs! shar ing art ic les that  have been
created with yuur word processor-s or _iust  chatt ing bacl :  and forth.  tJhen yoLr are
f in ished and the 1in1,:  between your two 

-ornputers 

is no longer in ef fectr  you
are DISCONNECTED.

The term FATH refers to how yon l ink yor-rr  conputers.  I t  may be a DIRECT FATH, meaninq
your TNC is communicat ing direct ly wi th the other TNC. 0therwise, the PAIH would
re{er to the stat ions that you are using as DIGIFEAIERS to reach the deEt inat ion.

I {HAT IS FACI{ET RADIO?

One o{ the newest {orms of commutnicat ion.
HAI4S in North America.  I t  represents a '
commun i cat i on .

Amateur Facl . :et  Radio,  has been developed by
major improvement in the rel iabl i ty of  text

In ear l ier  years,  l " lorse code provided HAMS r. t i th the f  i rst  opportuni ty to send rnessageE
over great distances via radio.  The accuracy of  th is cornmunicat ion was dependent
on the condi t ions of  the band, and the abi l i ty  of  the operators sending and receiv ing
the code.

Later,  radio te letype became avai lable and HAt '15 were rel ieved of  the responsibi i ty
9f  decoding the tones. Instead, mechanical  equipment t ranslated them and pr inted
!h" .  text  onto paper.  t l i th the developrnent of  the personal  compnter,  v ideo disptay
terrninals replaced the noisy mechanical  pr inters.  Rel iabl i ty and iccuracy was handled
by the equiprnent.  but  i t  was st i l l  vr-r lnerable to band condi t ions which o{ten lead to
rnissing or i .ncorrect  characters.

Facl let  Fadio solves th is problern.  Using a system of error checking, the packet
control ler  provides the receiv ing stat ion wi th informat ion that can insure that the text
i t  receives is 1CxJ7: accurate.  And because i t  iE the natLrre of  Facl :et  Radio to t ransmit
in short  bursts o{ data.  i t  is  possible for  more than one pacl :et  OSO to occur at  the
sarne ti rne on the same f reqLrency.

To accornpl ish th is a TERMINAL NODE C0NTR0LLEF (TNC) is needed. i ts tast :  is  formidable.  I t
must taf t :e the ter : t  that  you choose to send and pacl lage i t  wi th addi t ional  infsrmat ion
speci f ical ly related to how i t  wi l l  get  to the dest inat j .on and be received in seqLrence
wi. th other data that  has been sent.  At  the same t ime the TNC is "Listening" to packets
gent by other stat ions,  checl , : ing to see i f  they are intended for you or i f  someone else
is Ehar ing the f requency and using your TNC as a DIGIPEATER. Arnazingly enough. th is is
ai l  " t ransparent"  to yoLl .  You wi l l  see only the text  you send and receive.

To accornpl ish th is tasl l  your FF.-64 contains a special  rn icroprocessor.  I t  is  a
sophist icated chip known as an I ILDC (highlevel  I  ink data control  ler)  that  ta l . :es on the
burden of  assernbl ing and disassembl ing the actual  pacl iets.

A typical  pacl tet  CIS0 begins when you connand your TNC to send out a special  pacl .et
to another TNC cal led a "connect request.  "  You do this by typing:

C {CALLSI6N>

and pressing IRETURNJ, where (CALLSI6N) is the cal l  s ign o{ the other stat ion.

Almost immediately the other TNC wi l l  autoarat ical ly respond and you tr i l l  e i ther see the
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message:

t* t  CONI' IECTED to {CALLSI6Ni

or the {nessaqe:

i .CALLSIGN). bLrsv
) lTX DISCONNECTED

Ji".'?;jo.i'i.. '5i'"Fn'l=ll.**inI.tniil: .::il".Ii:"t#:.#: voLtr r::evboard wilr appearr as yoLr

l lost  operators have borrowed abbreviat isns that date bach to the ear ly days or c{4
connunicat ions.  Sendinq t l l i . t '  

at  the end of  yaur c.anff ients is an lnvrtat ion to t ransrni t .
Wards that are received wi l  I  appear at  the top a{ the screen and the te;<t  that  i roLl
are sending wi l l  appear at  the bottom.

To end a pacl :et  050 yor-r  r . r i l l  probabty send the let ters "S[ '1" and wait  f  or  the other
stat ion to 

' in i t iate 
a "disconnect" .  You should not in i t iate the di=connect youtrsel f

because he or Ehe f iay h"ua one Last comrnent to rnal :e.  t r lhen ) ,oLt  receive a rnegsage
that ends with rrsf : ' - t r  you shsuld ei ther disconnect or send youtr  f  inal  comment f  oI  lowed
by "Shl"  and wait  {or  the other =tat ion to disconnect.

l^ lhen yoLr are disconnected the fol lowing rnessage wi l l  appear on your Ecreen:

TX* DISCOhII.JECTED

Ali  the t ime that yor-r  are connected to a Etat ion the only informat ion that yot- t  t t i l l
receive iE text  that  is  being sent to you. Pacl :ets sent by others who may be shar ing the
{requency wiI I  not  appear on yoLtr  strreen. Howet,er,  i {  someole else at tempt=.!9 connect
to y i6u nfr i te you arb'  engaged with another stat ion,  the fo l lowi.ng message wi l l  appear
trn yoLrr strreen:

f  * f  connect reql test :  {CALLSIGN; '

gne advantage to Fact:et  Fiadio commnnicat ion is t t re fact  that  yol t r  stat ion does r 'ct  neeci

to be at t6nded in order ior  you to receive me55age5. The Ft{-54 can be set up to
ar j tqrnst icat ly an5t4er any t i rne sorneone connects and send a message-asl ' - : ing.  that  they leave
a note.  Yor:  can later f  i .nd their  message in your cornputer 's buf ier .  Simi lar ly.  you mai '

leave meEsaqes in yol t r  { r i .end'= cornpr- t terE that they wi  I  I  read later.

Sornet imeE you {nay be aware oi  your t ranErni t ter  sending packets r" lhen you have.n' t  a=l :ed
rt  ts.  Thbre are several  s i t r rat ions where this wi I I  occl t r .  t ' lhenevei ly 'or- t r  TNC receiveE
pact lets that  i t  wi l l  accept.  that  is  they are addressecl  to you and they are_erroF.free,
' i t  

wi i l  send a short 'paci let  cal led an ACI: ,  to the other l t ' l t j .  lh is i -s t t :
ecl : :nowledge recei .pt  of  i t .  Aiso.  should pacl lets arr ive addressed to you that ia i  I  the
erFor chei t l ing a short  pacl :et ,  th is t ime cal led a NAC!: I  is  _sent.  I f  ysLt have:-ent e
packet and th6 TNC at the other end sends youtr  TNC a NACt, i  or  for  whaterrer reason no ACi ' l
' i= 

returrned, your r . r i l l  not ice that  a{ter a short  pause yottr  t ransmit ter  r"rr l l  go sn.  Yottr
l -NC is retransrni . t t rng your pacl let- .  This i .s cal  led a RETRY.

There are rnany di f {erent types o{ INCs being t tsed on Pacl ;et  Fiadio today. t { i th the
e: lcept ion of  a few in sorne parts of  Canada, aI l  of  them are capable of  co{Tlrnunlcat incl
wi th each other.  Thi= i= possrble becar-rse they al l  fo l  loet  a set  of  very speci f  ic  r t t les
cal  Ied FF: i lT0cOL.

In 1932. ANSAT hosted a meet ing o{ the ma_ior packet radio intere=t groups, in order to
decide upon a s ingie rnutual ly agreeable protocol  for  the Af1iCON channei  on the then
r-rpcorninq Fhase I I I  E Eatel l i te.  Sr-rch agreement t {aE reached. and the present ly.  accepted
protocol  is  l lnosrn as AX.?5. nameci af  t -er  the rnternat ional  commercia]  protocol  X.25. utPon
wt, icn i t  is  based. AX.Za is cLrrrent ly the rnoEt widely used protocol  in Amatel t r  Facl iet
Radio.  The current revis ion nurnber accepted by the ARRL i .s Version ?.O. Your Fl i -o4 wi l l
send and receive using this protocol  as wel l  aE ear l ier  protocolE utsed by ear l ier  TNCE.
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The

FTT

DCD

TUNE

THftESHOLD

The Ftr.-64

FOh'ER

IO FADIO

AUDIO IN

EXT SFI{R

CHAFTER ?

INSTALLATION

CONTROLS AND INDICATORS

Ft{. -64 f  ront  panel  contai  ns:

LED indicator -  Ehor.rs when the Fl i -54 is keyinq the radio

LED indicator -  Data Carr ier  Detect  indicator -  showE when val id s ignal  is
present at  the ourtpett  of  the internal  modern. The siqnal  ne>rt  goes to the
Commodore 64 {or processinq.

Window - when the HFt ' l -64 High Frequency l " lodern is
indicator display shows through this window.

Snap-in hole cover -  when the HFI ' | -64 is instal .  led.

i  nstal  I  ed.  i  ts tuni  nq

the THRESHOLD control  i  s
mounted in th is hoLe.

rear panel  contains:

Coaxial  power connector -  the +l f ,VDC at J(r t t  rna f rom the included AC-l  (or
equiv i lant)  120 VAC adaptor is connected here.

5-pin connector -  carr ies the audio s ignals to and fronr the radio MIC and
SFEAI, . :ER _iacl :s and the PTT signal  to the PTT pin of  the radio f ' l IC connector.
Opt ional ly carr ies the radio sqlrelch outpr-r t  to the Ft l : -64.  A 5 {oot cable wi th
the rnat ing 5-pin connector is furnished by AEA. The customer is expected ta
ptrrchase the appropr iate connector and instal l  thern at  the radio end of  the
cab I  e.

An "Atrdio In" i .Srnrn _iack -  a l lows connect ing the radio speal ' ;er  outputt  to th i=
Pl ' : -64 input.  I t  ig an al ternat ive way to connect what would otherwise go to
pin I  o{  the "To Radio" connector.  Yor-r  need only one or the other -  net
both.

A "External  Speaker" J.Srnm 3ack -  a i lows yoLr to connect a monitor sFeal : :er
in the event plr-rggi .ng a lead into your radio speal , :er  5ack has muted your
rad i  o speal :er ' .

The Pt.-64 ief t  s ide containE:

A shielded r ibbon cable that  p i r - tgs into the Commodore Expansion Fort  ( the
connector at  the r ight  rear of  the cnrnputer) ,  The cable is shielded and a
fr ict ion contact  on the plug-board carr ies the shield through to the internal
Commodore shield.

The Ft: . -64 r ight  Eide contains:

A hole throlrqh which the AFSfi  ampl i t r - rde to the radio MIC connector rnay be set
(R35).  This in tLrrn wi l l  determine the deviat ion on an Fl ' l  radio.  I t  is  set  at
the {actory to prodr-rce appropr iate deviat ic}n {or the average Fl ' l  t ransceiver.
See the sect ion on "Radio and Pt:-64 Audio Level  AdiustmentE" in th is chapter.

RADIO HOOI{UF

The FF:-64 should wor l :  wi th near ly any radio.  Study the manufacturerr  s manual
careful ly.  l ' lost  connect ions can be made to the mic pin on the l ' l IC connector and to the
speal ier  5ack. Some transceiverg are equipped with an accessory - ;ack that includes both and
provides roorn for  addi t ional  l ines.  See APFENDIX-R:SFECIFIC RADIO HOOKUFS! for  informat ion
on a part icular t ransceiver.

In general ,  the easiest  t ransceivers to interface wi l l  have al l
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negat ive groLrnd, separate microphone and FTT inpLrt  l ineE and clean audio sect ions
with no spur ious audio tones or audio harmonic distort ion.  Due to the wide var iety
of  audio input and outpt-r t  connectors in cornmon amatenr radio r-rse,  AEA cannot provide a
prewired cable for  mat ing to your part icular radio.

The f ive pin in- l ine "To Radio" connector provided is normal ly the
connect to your t ransceiver.  Among other s ignals.  the audio
present at  th is connector.  I f  yon have i .nterference problems.
the separate connector for  the audio I ine also FreEent on the
shielded cabIe.

only one yon need to
and AFSII  l ines are

you nray wish to r-rse
rear panel  and Llse

The pinout o{ the "Ts Radis" connectc}r  and the color coding of  the cable provided wrth
yourr  FF.-64 are as f  o l lows:

Fin 1 6reen Audio (speaker)  inpr-r t  f rorn the radio
Pin 2 hlhi . te AFSti  output f rom the Fl l . -64 to the radio HIC input
Fin 3 Flacl l  Squelch in{ormat ion f rorn the radio (may be lef t  speni
Pin 4 Frown Ground/Shield to the radio ground/HlC ground
Fin 5 Red Fosi t ive vol tage FTT (pr-rsh to ta l t r )  I ine to the radio

Shield Connected to the brown wire at  the radio.

AUDIO INFUT (FIN 1)

This lead br ings the audio f rorn the radio to the Fl i -64.  I t  is  normal ly connected to
the headphone or speaker audio output o{ the receiver.  An opt imurn signal  level  would be
about S(rmv Fl ' lS.  This pin iE connected to the Audio In and Ext.  Spk:r .  _ iacl :s.

TRANSI"I ITTER AFS[. :  AUDIO (PIN 2)

This lead provides an audio s ignal  to the radio microphone input.  The Ft. . -64 has been
clesigned to work wi th alrnost any rnicrophone i rnpedance where i t  is  h igh or low. An
adeqtrate alrdi o I evel to most radi os woul d be about- 2(-l f iv FNS. ICOt'l radi os cri f-h
preamp I  i  f  i  ed mi cs requi  re about ?[ t0 rnv.

SOUELCH I t ' lHIEiT CONNECTION (FIN f , )  {oot ional}

The Ft i -54 useE a f  eature cal led Carr ier  Sense Mult ip le Access (CS| '1A).  I ts purpose is ts
rnoni tor  the incoming audio for  the presence o{ tones and inhibi t  the t ransmission of
pacl , :ets at  any f - ime someone else is using the frequency. The Pl t : -64 wi l l  checl ' ;  to see i f
a tsne is received by the rnodem. This r{or[ : :s wel l  i f  a l l  s tat ions on the channel  are
sending tones Euch as wi th FACIIET. ASCIIT otr  RTTY. Unmodulated carr iers or voice
transrnissions might not be detected and the Ft i -64 rnay at ternpt to t ransrni t  a packet
when they are present.

An opt ional  =quelch connect ion is provided with the Ft i -64 to i rnprove thiE si tuat ion.  Fj .n
3 of  the "To Radio" connector is normal ly designed to read a vol tage from the radio
which var ies between a low having a ranqe o{ ( t - ( t .4 vol ts and a high o{ } .5-12 vol ts.  The
vol tage shauld come fro{n a point  in the radio which is low when there iE an RF carr ier
on the channel  and is high r . lhen there is not.  The radio ta l :e-of f  point  r . r i l l  be dr iv ing
a ?0t i  ohm resistor internal  to the Pt{ . -6q.  the other end of  which iE connected to the base
of a gronndeo NFN transistor.

I{OTE THAT IT IS NOT NECESSAFY TO CONI.{ECT THE RADICI SOUELCH TO THE FIi-64 FOR IT TO
OFERATE PROFEF:LY.

Yor- t  can probably tocate a point  in yor-rr  radio in the "channel  butsy" LED circur i t  grhich
wi l l  behave as required. I f  not .  Eo{ne radios have a chip pin which provides a gate vol tage
to the ar-rdio rnut ing c i rcur i t  which you may be able to t tEe. I {  the radio has no point  which
can provide the dr ive current to pin i .  you may want to use a srnal l  re lay.  AEA would be
happy to advise yolr  i {  you can send a copy o{ yolrr  radio schernat ic to us.

A special  command is provided wi. th the Pf i -64 to take into account that  fact  that  some
squelch c i rcni ts wi I I  prodr-rce lows and highs opposi te to those descr ibed above. Flease
refer to the SOUELCH co{nmand in the Farameter Set.
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coHr, t0N (FIN 4)

Thi  s pi  n i  s t i  ed di  rect l  y to the negat i  ve return bns on the Ft l : -64 and shor- t }d be
connected to the negat ive return bus on the radio.  This cornrnon Eerves aE a return for
t rarngi t  control .  NOTE: Sorne Japanese handhelds.  sr-rch as the YaeEu FT-2(IBR, r-rse their
posi t rve supply bt- ts as audio retnrn.  D0 NOT connect th is posi t ive audio return to the
Fl i -64 corn,non !  Instead. the handheld 's neqat ive cornmon should be connected to the
FI ' : :h4.  This should not cause any problems. as the radio power supply should he
adeqlrateLy bypassed for ar-rdio.

TFAhISI. I IT I { :EY LINE (FTT) (FIN 5)

This Ieact  is desrgned to connect to the FTT or other t ransmit ter  act ivat ion l ine
on the transcei .  ver.  I t  wi  I  i  move to about the vol  taqe of  the Ft i - ,54 common r  otr
"grolrnd" when the FF.-64 at tenpts to t :ey the t ransrni t ter .

ThiE l ine i= ra. ted a. t ; i { : t  vol tE DC (p1r-rs or minus keying) open circet i t  rnaximum. I t  can
safely s in l ' :  Lrp to 

"3Cl 
{na in the c loEed ( t ransmit ter  t :eyed) condi t ion.  I {  the above

rat i .ngs of  the t ransrni t ter  key l ine are ei lceeded. damage rnay occur to youtr  Fl ' i -64.  I i  your
radia fa i lE to rneet the above cr i ter ia.  a relay or other mEans o{ l :eying shout ld be ursed.
To determine what keyinq your radio has. you {rray use a mult imeter.  Heasure the
vol tage present on the radio FTT pin in nnl . :eyed operat ion.  T 'hen switch ts the arnmeter
mode on the meter and connect between the PTT pin and ground and rneasure the keyinq
current.  The amrneter input resistance is low and wi l l  caLrse the radio to [ , :ey so you can
read the current.  I f  the unl , :eyecl  vol tage is less than f , t - t  vol ts DC and i f  the current is
less than 25(t  ma. yolr  wi l l  be able to use the Fl . ; . -64 l :eying ci rc l r i t  as i .s.

To operate a radio which uses negat ive vol tage PTT. open the Fl i -64 and move jLrrnper JF-3 to
the f  ront  posi t ion.  I t  co{nes f  rom AEA sEt f  or 'po=i t ive [ , :eying {_ir-rmper in the rear
po=i t ian).

{ : { {FiNOtlJ YIUR RADIO F.TT CHARACTERISTICS BEFORE COI.JI{ECTINE THE FIJ:-64!I  !  ) : ]T; I

RADIT] AND FI i_64 AUDIO LEVEL ADJUSTI ' IENTS

Ee{ore connect ing a radio to the Ft l . -64 be sure yor-r  have proceeded thror-rgh step 1" of
the chapter caL led " f , in i .c[ , :  Checl , :  " .

Connect the f ive pin connector to the F' t { -64i  the connector shor l id plurg in so that the
cable eir i ts downwards frorn the connector.  Connect the other end to yonr radio and tune i t
to a band where yout expect to f ind pacl iet  act iv i ty.  I+ the ar-rdio {rorn yor-rr  radio i=
muted by the connectorr  yau can hoo[:  an external  speal : :er  or  headphone to the EXT SFEAI:EF
_iacl :  on the rear panel  o{  the F' t j . -64.  In moEt areas this miqht be 145.01 l ' lHr.  l r lhenever
you hea.r  the raspy pacl :et  s ignal .  the recJ LED labelecl  "DCD" Ehould i ight .  Back af f
on the radio volume r-rnt i l  the LED no lonqer l ight= when a pacl :et-  iE heard.  Then
increase i t  s l rqht ly beyond the point  where i t  beqinE to operate aqain,

l 'he AFSfi  audro srgnal  level  to the t ransrni t ter  is  set  by the control  acce=stble
throutc-th the rrqht s ide of  ther Ft i -64 cabinet, .  Typicai ly i t  should be about i0 mV Rl- lS at
the rni  crophone connector.  General  1y.  on-the-ai  r  rnoni  tar i  ng o{ ' /oLtr  pecl :et
t ransmissions by other Etat ions wi l l  prove adequate.  For f r - t r ther detai ls.  consut l t  the
Cal ibrat ion ChaFter.

A rongh-curt  technique o{ set t ing the AFS[<. audio level  to an Fl ' l  radio is to rneni tor  the
channel  wi th another radio and increase the dr ive to the MIC pin bv ad_ir-rst ing the control
on the s ide o{ the Ft l . -64 c locl :wise,  Cause the Fl i -64 to send packets U| ' {FROT0 by enterrng
the command C0NV after a CMD: prornpt.  Naw each t ime yor-r  press IENTEFI.  a pacl , :et  containrnq
only a CR wi l l  be sent.  l , lhen you no longer hear the monitored pacl :et  increase in volutme.
stop the Ct^ l  rotat ion and go CCt^l  unt i l  volume 5ust starts to decrease. You have set to
roughly 3 l iHz deviat ion which iE better than to run St iHz. Facket Radio is susceptable to
distort ion -  keep the deviat ion low and keep the audio output o{ the radio aE low aE you
can to st i l l  do the ;ob.
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CHAPTEF :.

OUICF: CHECI-: ANO ST.IEAI.; FACI,IET FREVIEI,I

t^ le l :now yoLt ar-e anl i ior ts to monitor some pacl iet  t ransmi-=sions and rnaybe even transrni t
bef  ore -vot t  read this rnanual .  These short  instruct ions al low yolr  to do so.

Fol lor . l  these steps. t rJhenever an instr l tct ion re{ers to a speci f ic  } , :ey on t f re t , :eyboard ot
your computer i  t -  wi  11 be sutrrounded by square brac[ : :etE surch as.  IRETIJRI ' { ]  or  t f  51.  Ete
=rIro rFt : i  imply tot- tch that  [ , :e] ,  and don' t  at tenrpt  to sEiel i  the let ters olr t .

EF-l i - . i - - - i^ . -
I  I  Ct l l i l r t t4t  tE=

STEP 1
Set Ltp ) ,o l t r  COt ' l t ' lOD0RE-64 complr ter  fo l lor . r ing the direct ionE provided in , r /oLrr
user"s guide. Tnrn on the computer wi th the Pt: . -64 NOT ATTACHED. Ob=erve that
the v i  deo di  spl  ay i  s normal and that everythi  ng i  s r . ror l : i  ng correct l  y.  T ' ry the
l ieyboard.  l r le receive many cal  1E at  AEA frorn people who say their  equipment doeEn' t
t lor [ ' :  t ' then, in fact ,  the di f f icur l ty is r . r i th in their  conprt ter- .  not  our prodr-rct .

qTtrF,  ?

Tr rrn \ rnr  r r
t  sL. l

hool:ed the
conrpr- t ter  o{ f  and wait  about f  ive seconds.

AC-l  power supply to the Pt i -54.
Be sr-rre that yoLr have nc,f-

/ r r :  i . . { :1:{r : . / . . { , . :HARNIN6! CAUTI0NI !  L00t i0UM ! ; : i , r ; ; , r ; : lL. : r . : : . } ; r , } : } }

DO NOT EVER ATTEHFT TO COI'INECT OR DISCONNECT THE FIJ.-54 AND YOUR COI'IFUTEFi
t lHIL.E FOi lEF IS 0N l f . l  EITHEF: DEVICE

Caref t - t l ly  examlne the cat-d edge connector on the F' l i -64.  l , iote hor.r  i t  at taches t-o
the computer wi th the grounding surface upwards. Fre=s i t  f i rmly into the
cartr idge slot .  Fe sure that i t  is  =ecure and that the qrorrnd plate is in contact
r . r i th the metal  housinq of  the Cammodore connector.

STEF 4 . . .
Repeat STEF I ,  t f r i  s  t i rne wi th the Fl ; - -44 at tached to the comprrter butt  st i  I  i
[ 'J ITH0'JT pcFrer to the Ft i : -64.  Then qo on to STEF 5.

c't-ctr, q
JILI

Flutg the inclr tded AEA AC-1 power surpply (or equiv i lant t  into an ordinary elect-r ical
cr t - t t Iet  and plug the coa:: i .a l  p lug into the ror-rnd lack on the Ft: -54 Iabeied: "Ff i [ , lEF:" .
Far e:<port  f lodels.  futrnish 1.1 VDC to the center pin of  the _iac[ , :  ( the otr ter  connectcr
i= ground!.

qTtrF'  A

Fiepeat STEP 1 agai  n.  th i  s t i  rne wi  th pouler to b 'oth devi  ce=.

cTgtr  -7

A{ter the F:EADY prornpt {rorn the Comrnodere, type: SYS f , f , f , f , f ,  TRETUF:NI ( th i= * . r i i i
select  colors ELL f  rom the SET COLOft  comrnand) .  I f  yor-r  are nsing a.  color l -V cr-
monitor.  type SYS f , f ,3f , ( : r  inEtead ( th is wi l i  g ive yoLr colors 06G {rom the SET COLCF:
commend (see the 0pening Menu chapter for  a descr ipt ion of  th is cornmand.

Yott  Eholr ld see displayed on the Ecreen the date " i t t - t -JAN-( j t j " te qlocl : ,  e
copyr ight  not ice.  and a l is t  of  select ions.  I f  you do. go on to STEF i l .

I f  instead yoLr see the word "F:EADY.".  or  i f  yoLrr  screen appears to go blacl : .
check to be sure that power is indeed gett ing to the Pt i -64.  Turn the comput-er of f
and retreat STEFS 6 and 7.

One other possible display at  th is point  resul tE {rorn
the Ft l . -64 diqi ta i  hardware. I {  you see "TTL" or "HDLC"
chec[, :  yoLrr connect ions and start  again at step 6.

a software checl :  0f  gof ie of
fo l lowed by a s ingle Iet ter .
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STEP 8 . . .
Tolrch the let ter  tPl  on your keyboard.

The screen should c lear.  You wi l l  see a l ine near the top.
Above i t  yor-r  wi l l  see :

FACF.ET-64 Cr(t-JAt{-('t} (r(r: ()0: (r('
CMD DiSCONNECTED XEF 51?

CH. (r OEF ?x:<>r

At the bottorn corner of  the screen you should see _. iust  the let ters:

cmd:

Note:  In the top r ight  hand corner o{ your screen is a t ime o{ day cloc[ , : i  the
numbers should be changing each second.

STEF 9 . . .
Now type: f ' lY {.CALLSI6I',1;" tRETURNI

Ee snre to pr-r t  yoLtr  cal ls ign in where the word {CALLSIEN)'  appears.  There should
be a space af  ter  " f '1Y".

AE you type, a second l ine wi l l  suddenly appear on the Ecreen. The "crnd:"  wi I I
appear above i t  and what yor- t  type wi l l  appear at  the bottom. l 'Jhen you press
gRETURNI a reverse " :  "  wi  I  I  be di  spl  ayed and aI  I  that  you have typed wi I  I
reappear above the I ine.  A second "cnd:"  wi l l  appear.

STEP lC' . . .
Now type: C XYZ i f tETURNI

l 'he {Crr  gtandg for "CONNECT" and the "XYZ" iE - i t - tst  a dt tmmy cal ls ign f  or  the
purpose of  th is quic[ :  check.

The reverse " :"  wi I l  a lways appear when you press tFETUftNl .  In the upper part  of
the screen the word "DISC0NNECTED" t t i I l  be replaced by the words: "CONN in
prog".  AlEo note that  the red FTT l ight  on the Fl i -64 bl intrs on and o{f .  I t  wi l l
do Efr is about 1r-r  t i rnes unt i l  "Retry count et{ceeded" appears along with a message
displayinq the date and t ime fol lowed by " t* t  DISC0NNECTED".

STEF 11 . . .
Now tsnch the t fSl  funct ion f :ey on the r ight  o{ yoLtr  computer.

A lengthy l is t  of  commands and opt ions should appear.  Ysu might note that  your
cal  I  shott l  d be di  spl  ayed i  n the second col  l t rnn.

Touch the t f$ l  funct ion key a second t ime. Hore in{ormat ion is displayed on the
screen inclr-rdinq "FTEXT" and "CTEXT".  These wi l l  be explained later.

STEF 12 . . .
To1rch the t fSJ l , ;ey again.  The pacl ' ;et  screen shor-r ld reappear wi th the "cmd: "
displayed many t imes as i t  was before.

Tsuch the tFUt{ /STOFl l :ev and yor-r  shot- t l  d see the openi  ng screen wi th the
copyr i  ght .

l ' loni tor ing -  Feceive o{f  the air

At th is point  yor-r  rney be anxious to see how yor-rr  FFi-64 is going tg 
-work_ 

with real
packet o{f  the r id is.  I f  you want to spend.some t ime watching what is.going on out
there before you actually keyup your own transnitter here are so,ne things that you can do
to get a "sneal : -preview" of  Pacl :et  Radio in your area-

STEF 13 . . .
Locate packet act iv i ty on your receiver.  You rnight t ry 145.01 HH1 9r check
with othlr  packeteers in your area {or a f requency to monitor.  L isten for
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the unmistal :eable "braaaap" of  packet act iv i ty.  This can best be descr ibed as a
raspy brrrst  of  noise that rarely lasts for  more than two secondE.

STEP 14 . . .
Using the -1.5 mm miniature phono 5acl :  shielded ar-rdio cable ( inclr-rded) r  insert  one
end into your radio 's speal ler  5acl t  and the other into the aurdio _iack on the back of
of the Ffi:-64.

STEF 15 . . .
Ad_ir-rst  the radio vol l rme for com{ortable l is tening. In general  the less vol t - tme the
better as the radio has a tendency to distort  at  h igher volumes. which wi l l  mal ie
any recept ion di f { icr-r l t .

STEF 16 . . .
Set Lrp the Fl.::-64 in the PACI{ET SCREEN NODE. (See Eteps 7 and I above. )

STEF 17 . . .
l t low when cl  ear packets are heard yor.r  r . r i  I  I  see thei  r  contents di  spl  ayed on
the screen. hlhat you wi. l l  see is a header te l l ing you f i rst  the or ig inat ing
stat ion and then the dest inat ion Etat ion.  A{ter that  yolr  wi l l  see the rnessaqe
that i  s bei .  nq sent.

I t  shot- t ld be pointed out that  monitor ing pacl :ets can be confnsing. l " lore than one Facf:et
OS0 may be gcl ing on at  the same t ime. Sorne stat ions wi l l  need to retransmit  some
pacl,:ets so yoLr rnay see the same rnessages appear more than once.

0n The Air  (at  last)

Now yor- t  are ready to go on the air  wi th packets.  Yor-r  mr-tst  be sure that yout have connected
your Flr , -64 to the radio in the manner descr ibed in the Instal lat ion chapter.

STEF 18 . . .
Type:

I'IY iUT{CALL} IRETURI.,I]

Type in yol t r  cal ls ign {or the e;{presEion <:URCALL} ' .  AE !-ot- t  type, a l ine wi l l
appear near the bottom of the screen with the "cmd:" above i . t .  The characters you
type appear helsr^t  the l ine.  I {  your need to correct  an error as you type use the
bacl :urF arrow on the top le{ t  corner of  yourr  keyboard.  The characters you hat 'e
typed wi l l  be echoed above the l ine when'r 'oLt  Fress TFETUF:NI.

rTrF! I  n

Deterrnine the cal l  s iqn of  another stat ion that shor-r ld be close enough ior  yoLt
to connect.  This can be best done by astr ing local  pacl , :eteers for  assistance. I f
yolr  know o{ none. t ry rnoni  tor i  ng the f  reqr-rency f  or  a r+hi  I  e.  Cal  I  s i  gns wi  I  I
apFear on your ecreen when pacl :ete are heard.

TYPe:
c {.URCALL;r (.,,IA 

':.CALLSI6NI. tF:ETUFf{l

Again tyFe yoLrr  own cal  Is ign f  or  . :URCALL,!  but  a lso type the other cal  I  f  or
{ :CALLSI6f ' ] : ' .  Yor- t  Eee the phrase " f , t lNN in prog" at  the top of  the screen and yoLtr
t ransmit ter  ghocr ld l :ey Lrp aE the FTT I ight  l iqhts on the Ft ' : -54.  This wi l l  change
to a nre=saqe indicat inq that yor-r  are connected to l ,o l t rsel{  uthen the connect ion is
complete.  I f  t -he Ft i . -54 is unable to make this connect ion i t  wi l l  t ry aqain and
again abor- t t  ten t i rnes,  I t  wi l l  then display:  "Retry cot tnt  e; . tceeded *f t
DISCONNECTED". You wi l l  then need to repeat the Frocedure nsing the cal l  qf
another stat ion.

STEP ?O . . .
When yoLrr  Ecreen tel ls you that yon are connected type a short  teEt messager
such a5:

HELLO SELF! TEST TEST TEST TRETLIRN]

Again the message is echoedr 1rour-  PTT l ight  l ights.  and your t ransceiver keys up.
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(Note i t  should key up more than one t ime).  Soon the test message wi l l  appear a
second t ime on the screen.

I f  the meEsege does not appear a second t ine,  the t ransmit ter  wi lL t ry
again and again to send i t .  These are cal led retr ies.  The Ft i -64 wiLl  retry ten
t imes (11 t i rnes total)  to connect before i t  qui ts and displays:  "Retry count
exceeded *{ t ) t  DISCONNECTED". I f  you have a way of  monitor ing the f requency you
shott ld hear the sound o{ a packet being transmit ted frorn the other stat ion soon
after your radio stops sending. I f  you do not hear th is,  you may need to choose
another stat ion {or th is teEt.

CTCc, ' f  I
JILT LL

To disconnect th is test  l int :  r"r i th yoursel f ,  to l rch the i fTl  funct ion [ , :ey.  Yol t  wi l l
see the let ters "cmd: "  aEpear at  both the bottom oi  the screen and the top
r^rhere the let ters "C0NV" had been. Now type:

D TRETURN]

The phrase "DISC in prog" r . r i .  l I  appear near the top of  the screen and soon yoLr
wi l l  see " t**  DISC0II I ' {ECTED",

Ey f i rst  connect ing to yolrrsel{ .  you have deterrnined that you have a wor l* :able
path to the other stat ion.  You can now connect to that  Etat ion direct ly or use
i t  as a digipeater to connect to others.  To connect direct i ly  to that  stat ion
simply type:

C <:CALLSI6N} IRETURN]

To use i t  as a digipeater to connect to another type:

C <.CALLSiGN2} VIA {CALLSIGNI> TRETURN]

These steps should help you make your { i rst  contacts on packet radio.  In later chapters
yor-r  wi l l  f ind the many detai ls of  pacl ' :et  radio wi th the FFi-64 fr- r l Iy descr ibed.
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CHAFTER

OFENING T,IENU

If  yor- t  are already in the PAI iRATT-64 proqramr reach the Opening f , lenur by pressing the
IRUN/STOPJ key. ( I f  you are in BASIC type: SYS 33333 or SYS 33350 IRETURNI.  The 33350
is for  a color monitor -  see the turn-on sect ion in the chapter cal led "Ott ick Check

P. PACI,iET
A. AHTOR
R. RTTY
I.  ASCII
W. HORSE
I{.  CALiFRATE
L. LOAD
F. ERO[^|SE
E. EDIT
l,l. f,l0\rE
S. SAVE
T. SET TINE
C. SET COLOR
D. DISK

tB] BACI ' :  TO BASIC

To select  one o{ theEe opt ions s imply press the key indicated in f ront  of  the select ion.
To return to BASIC touch tBl  yrhi le holding the ICTRLS key down.

A descript ion of each opt ion {ol lowE. Remember characters or phrases contained in
square brackets indicate keys that you should press on your computer.  You do not spel l
these out.

F. PACI.lET

Fress the tFl  to go to the packet Ecreen. Fron this screen you can commttnicate
with the Pt{-64 and with other pac} iet  stat ions i f  you are connected to a t ransceiver.
For a complete deEcr ipt ion.  see the chapter t i t led Fac[, :et  Screen.

A. AI4TOR
R. RTTY
I.  ASCII
t{. f'toRSE

Press the appropriate [ tey. The descript ions o{ the screens and hott  to operate are
contained in Chapter lCt.

I i .  CALIERATE

Use this command to ad-ir-rst  the AFSI{ t ransmit  tone frequencies. See the descript ion in the
chapter t i t led "Cal ibrat ion".

L. LOAD

Fress the t l - l  to go to the "Load t ' lenl l" .  You wi l l  f ind three choices:

OSO BUFFER
T,ESSAGE EUFFERS
PACKET PARAI,IETERS

llhen select ing ei ther t0l  or t l ' l l  you wi l l  be asked to enter a f i le name. I t  is i tnportant

o.
l"l .
P.
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that  you understanl  _your computer 's f i l ing gyStem._ I{ .you are using a cassette system,
the f i le name should be preceded by the let ter  C and a colon. Ouotat ion marks are not
needed. Example:

C: IIESSAGE IRETURNI

This wi l l  load a { i le cal led "MESSAGE" {rom your tape into the bu{{er you have speci f ied.
The computer wi l l  prompt you to "PRESS PLAY 0N TAPE". t lhen you do, the screen wi l l  go
blank and the tape wi l l  advance unt i l  your f i le is found. The computer wi l l  not  load the
buffer unt i l  you preEs the tC=l (Commodore logo) l :ey on the lower lef t  corner of  your
l ' ;eyboard.  I+ another messaqe is f  ound f  i rst .  the computer wi l l  cont inrre to search {or
the one you requested. i f  i t  is  found. i t  wi l l  be loaded into your buffer.

I {  yor-r  are ursing a disk systemr the f i le narne shot-r ld be preceded by the let ter  D and a
colon. 0uotat ion markg are not needed. ExamFle:

D: t ' l INUTES tRETURNI

ThiE wi l l  load a f i le cal led "HINUTES" {rom your tape into the buf{er you have speci{ ied.

The ten rnessage buffers are loaded and saved as a group! not separately.

NOTE: I f  you enter the { i le narne and forget to precede i t  wi th ei ther the C {or cassette
or the D for disk.  your f i le name wi l l  s imply disappear and the prompt:  ENTER FILE NAHE
tt i  I  I  i  ndi  cate that  yor-r  can try agai  n.

CAUTION: l , lhenever loading a message into any of  the buffers,  the contents o{ those
buffers wi l l  be lost .  Be sure that any data you wish to keep has been SAVED before you
LOAD. You may, however.  load the I ' IESSAEE BUFFERS without losing data in the 8SO buf{er or
vlce versa.

Yout may store the parameters ( inclutding the text  parameters l ike l ' lF,  t '1T0, FT, etc)  f rom
the parameter screens for easy recal l .  To load them, s imply speci fy which set of
parameters yoLl  choose to urEe. You may have up to ten di f ferent sets (( l -9) .  I t  is  handy
to have a separate set  for  HF and VHF act iv i t ies.  Di{ ferent people using the stat ion
may keep di f ferent sets.  Not ice that  upon turn-on o{ the FK-64, the pararneters loaded are
those contained in locat ion 0.  I f  there is no f i le on dis[<.  the defaul t  parameters f ronr
the ROMs in the Ft j . -64 are uged. The pararneters nay be saved to Disk ONLYi Cassette storage
is not avai lable for  parameter storage.

B. ERObISE

The browse opt ion on the Ft i -64 al lows you to v iew the contents of  yourr  OSO buffer.  h lhen
you press tEl  the f i . rst  "paqe" of  your 0S0 bu{fer wi l l  be dispiayed. You can move to
the next page by tonching the t f ] l  { r - rnct ion l :ey.  Each t ime you press th is l :ey you wi l I
move from page to page through the buffer unt i l  you come to a port ion of  the buffer
that is enrpty.  To move backward through the buf {er press the t i l l  f  unct ion [ , :ey.
Press IRUN/STOFJ to return to the openinq menu.

E. EDIT

l , lhen yoLr presg the tE] yor-r  wi l l  see an edi t  menu l is t ing al l  the buffers.  To edi t  a
buffer touch the [0J or any of  the numbers f rom [ t l ]  ts t9 l .  The contents of  that
br-r f fer .  i f  there are anyr wi l l  be displayed on the screen. In the top le{ t  corner
you wi l l  see ei ther a O or the number of  the buffer you are edi t inq.  Also displayed
at the top is a number indicat ing how much memory is avai lable to you in th is bu{fer.

I f  the buffer is empty,  you can inEert  text  into i t  for  t ransmit t ing later.  Or the
text you enter may be a command for the TNC in command node (such as a connect message to
a stat i .on you cal l  f requent ly) .  The message tnay be stored on disk or tape i f  you choose.

If you wish to clear a buffer. you fiay use the HOVE comnand to move another butfer you
know to be empty into i t r  or  you may use the TINST/DELI key as descr ibed below.
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l lhen you are in the edi t  rnode, ter : t  wi l l  be displayed cont inuously across the screen.
Control  characterE l ike carr iage returns are marked with inverse video. (CTRL-H is* the
equivalent to a carr iage return).

The two ICRSRI keys can be used to rnove the bl in l . : ing cursor.  (Hold the ISHIFTI down at
the same t ime i f  you wish to move LrF or lef t . )  The cursor keys repeat i f  they are held
down. The cursor f lat . 'be qr-r ic l , : ly  moved to the bottorn o{ the ?f ,  l ine page by pressing the
tfJ l  funct ion key. Fressing t f lJ  puts i t  at  the top of  the page. The text  wi l l  scrol l  up
or down the screen as the cLrrsor reaches the top or bottom of the screen. The i f l0f1EJ l :ey
brrnqs the cursor to the f i rst  character in the butf fer

Yor- t  can wri te ever characters that  are on the screen to correct  the spel l ing of
word= or change the te>rt  when necessary.  Characterg can be deleted by pressing the
t I f {Sf  /DELI l : .ey.  The ent i re te>rt  wi  I  I  be moved bacL one space! over-wr i  t i  ng the
character where the cursor s i ts.  Characters can be inserted into the te>tt  by pregslnq
the same f ' :ey whi le holding the ISHIFTI f iey down. This shi{ ted TINST/DEL] l :ey togqles you
in and out of  an insert  mode. t^ lhen you are in the insert  mode the let ters " INS" appear
at  the top of  yoLrr  screen. Then when yor_r type. the text  wi l l  be moved {orr{ard character
by character al lowing you to rnat:e addi t ions in f ront  of  the cursor.

Yot- t  may hold the ICTRLI key and press the DEL l : :ey to delete one l ine (4t l  characters)
start ing f rorn the cursor posi t ion.

Yout may Ltse the t  ' . : - - -  I  lef  t  arrow l ' :ey to backspace over characters wi thor- t t  delet ing
thern.  except at  the end of  the buffer where the l :ey funct ions as a destruct ive backspace
key.

Large sect ions o{ text  may be deleted using the
ICLR/H0HEI whi le holding the ISHIFTI key down aI l  of  the
end o{ the f i le wi l l  be deleted. I {  yar-r  press tCLR/HOt' lEl
down aI  1 the text  utp to.  br-r t  not  includinq. the cursor wi  I

ICLR/HONE1 trey.  t {  yoLr press
text  f ron the cursor on to the
whi le hoiding the tCTRLl key

I  be deleted.

NOTE: To delete al l  o{  the te:<t  in a butf fer  p lace the ct-u-Eor at  the very beginning ( l tEe
tf1l .  i f  you l i t re)  and then press tCLR/HOl" lEl  srhi le holding the tSHiFf l  key down.

Holding the ICTFLI l : :ey whi le pressing the [pound ster l ingJ l ' :ey c le leteE al l  characters {rorn
the clrrsor to the next carr iaqe return ( inverse video l '1) .  I f  the HEADEFLIN pararneter Hag
otrr  th is wi l l  a l low ecl i t ing out cal ls ign headers,  leaving _. ;ust  the text .

HINT: I t  is  . rery easy to
reqomnrend that yor-t r-rse the
text  i  nto another buffer
yoLr c*r i  c lear that  bu{fer

get conf used and press the wrong l tey nhen edi  t ing te i l t .  l " le
f '10\ iE opt ion {rom the OFENING l" lENU to place a coFy of  yol t r

where you then do the edi t ing.  I f  you mal le a ser ious error
and Etart  again.  The or ig inal  bu{fer is not 1o=t.

You may hold ISHIFTI and press the [Conrnodore]  key at  the lower lef t  o{  the f , :eyboard to
toqgle the l , :eyboard between Lrpper and lo l . ler  case.

HINI ' :  I t  is  d i f f icnl t  in EDIT rnode to actual ly see what your te: . r t  is  going to lool i  I i l :e
when i t  is  received by the other stat ion.  I f  yor-r  use the MOVE opt i , :n in the OFENiNG t lENU
to place your ecl i ted text  in the 050 buffer you can then use ER0t ' lSE to v iew i t  as i t
wi l l  aFpear when sentr  ie the EftOt{SE mode acts npon the control  characters in the f i le,
whereas the EDIT rnode does not.

Final ly.  t -he tRLft ' . l rSTOFl [ : :By rgi l l  s t .ore the resul tE and rnove you bacl ' .  to the l '1ain Menut.

M. NTJVE

When you press tHl {or t ' l0VE. the words: "REFLACE" and "AFFEND" t{ i l1 appear.  I {  you
choose the f i rst .  the mater ia l  you move wi lL repiace al l  mater ia l  in the source buffer.
The second choice adds i t  to the rnater ial  already there, start ing at the end of the
eir ist ing dest inat ion-buf fer  mater ia l .

" f , lOVE FROM:" wi I I  appear next at  the top of  your screen fol lowed by a l is t  of
bu{fers.  You may copy the contents of  one buffer into another wi th th is opt ion.
(The t lOVE command real ly shor: ld be cal led COFY, as i t  leaves the or ig inal  mater ia l  intact
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in the sourtre bu{{er} .  Tor-rch a key represent ing the buffer you want copied. I t  can be tQl
for the OSO buffer or any of  the numbers f rom t0l  to t9 l .

When yoLt rnake yoLlr  select ion.  the words "NOVE T0:"  wi l l  appear.  Do the same thing to
designate in which buffer you want the te>l t  copied. You wi l l  then see another prompt
appear that  says:  "H0VE ALL? Y/N: "

I f  yor- t  intend to copy the ent i re buffer tourch the tYl .  I {  you have mar[ , :ed a port ion o{
the te:r t  to copy touch tNl .  ( t ' lar t r ing th is block wi  I  l  be descr ibed in a later
paragraph. )  t {hen the te;r t  has been copied the OFENI[{6 NENU appears again on your screen.

I t  is  a lso possible to {nove a buffer t -hat  is ernpty ts a bu{fer that  contarns some te: l t .
This is a quic l i  way of  delet ing the ent i re bu{{er.  Al ternat ive ways are to Llse some of t f ie
edi . t ing commands contained within the EDIT command.

IT IS II"IFORTANT T'O FIOTE. THAT NOVING TEXT FROI1 ONE EIUFFER TO ANOTHER iS ACTUALLY A
coFYItJG FROCESS. IN OTHER 9IORDS, THE ORIGINAL BUFFER IS NOT CHANGED. IF YOU HOVE THE OSO
EUFFER INTCI I{ESSAGE EUFFER NUT1FER 5. I{HEN YOU ARE DONE. EOTH BUFFERS hIILL CONTAIT.{
iDENTICAL I I . {FOfi I IATION.

I t  is  possible to mark a port ion o{ te:<t  to move {rorn one br-r f  f  er  into another.  This
iE done by placing CTRL-S and CTRL-O into the te;r t  before you instruct  the computer to
make the H0VE. To do so, enter the buf{er f rom which the text  wi l l  be selected using the
EDIT mode. go into INST and posi t ion the cursor at  the beginning of  the text  to be marl :ed.
Insert  a CTRL O at th is locat ion by holding the ICTRLI key and pressing lower or upper
case IOJ key. You wi l l  see a reverse video control  character show up. Insert  a CTRL S at
the end o{ the text  to be marked. Hake snre there are no other l rnwanted CTRL 5 or CTRL U
characters in the buffer.

There iE an impl ied CTFL Gl at  the beginning of  the bu{{er.  This means i t  is  there br-r t  non-
vis ib le.  Flace a CTRL S there,  nnless you wish to rnove rrater ia l  start ing at  the beginning
o{ the buffer.

Think o{ CTRL S.0 as { low control  characters -  that  i= the Cl  is a t rans{er-on toggle and
the S is a t ranEfer-of f  toggle.  The transfer wi l I  take place character by charai ter  i roar
the beginning of  the bu{fer.  except as modif ied by the { Ior+ control  characters.

5.  SAVE

Yon may save the contents of  the 050 or l ' lessage buffers
Adcl i t ional ly you {nay save the contents of  the 0S0 buffer to
operat ing FararneterE to the dis[ , :  dr ive.

Tourch the tS1 l ' ;ey.  \ 'or- t  wi l l  see the word "SAVE" in the
and three opt ions:

to the disk dr ive,  or  cassette.
the pr inter.  You may sarre the

Lrpper t rorner o{ the screen

O. OSO BUFFEF
I,I. HESSACE BUFFEFS
F. FACIi.ET PARAI{ETERS

(Ete sLrre that  yon understand hor.r  your comprrter Etores i i les on dist :  or  tape. Ref er to
yoLlr  computer manuals! .

To save the Q50 or l ' lessaqe bu{fers to ca--set te or disk.  press ei ther tQl  or  t t '11.  The ten
.nessage buffers are saved aE a group! not separately.  I t  makes no sense to respond with
" l " l .  "  to th i  s choi  ce.

Yon wi l l  then see the prompt:  "ENTER FILE |{AHE" at  the top of  the screen. I {  you are
using a tape systern type the let ter  C fol lowed by a colon fol lowed by the name you wisn
to give the { i le.  No quotat ion marks are needed. For example i f  you wish to cal l  the { i le
"FRIDAY" s imply type:

C:FRIDAY IRETURN]
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You wi l l  then see the prompt:  "PRESS RECORD tr  FLAY ON TAPE". Be sure that you have
posi t ioned the tape correct ly then press theEe two buttons. The screen wiI I  go blantr
dur ing the f i le saving procedure.  I f  the { i le is long you may see some text  { lash on and
off  the screen, but don' t  be concerned about i t .

When the computer is f in iEhed with the tash i t  wi l l  return you to the 0PENING HENU.
Fress the <.STOF] '  burt ton on the tape machine.

To save the OS0 or t {essage buffers to a f i le on a diEk! enter the f i le name with a D
and a colon precedinq i t .  No qr-rotat ion mar[ , :s are needed. For example i f  yoLr wish to
cal  I  the f  i Ie "AUT[] I : .EYS" s imply type:

D: AUT0f:.EYS tIIETURNl

I IOTE: I f  you enter the { i le name and forget to precede i t  wi th ei ther the C for cassette
or the D for disk.  your i i le narne wiI I  s imply disappear and the prompt:  EI-{TER FILE f ' lAf4E
wi i l  indicate that  yolr  can try again.

To save the OS0 buf{er to the pr inter,  enter (af ter  select ing the OSO buf{er choice) ONLY
the let ter  P and a colon.

c..
t r

I f  you wish to save the ful l  or  part ia l  contents o{ one o{ the l ' lessage buffers to the
pr interr  use the l '40VE cornmand to place i t  in the OSO buffer f i rst .  I f  you have di f f icul ty
with gett ing your pr inter to operate in th is rnode, Eee the sect ion in the Introduct ion
chapter cal led Commodore Accessor ies.  the descr ipt ion of  the PRNC|' |D cornmand in the
Farameters chapter.  and the last  paragraph o{ the D. DIStr .  command in th is chapter.  In rnsst
cases! you wi l l  be able to get the pr inter to operate in the SAVE modei real- t ime
operat ion using the t{81 l . :ey may be more di{{ icul t  (see the descr ipt ion in the Fac[, :et
Funct ion l ieys chapter under t f8] ] .

You may save parameters ( including the te;<t  parameters l i l :e f ' lF;  f ' lTO. ET, etc) .  Ts save
them, s i rnply speci fy vrhich set  of  parameters you want.  You may Etore only a few o{ the
utp-to-ten possible sets (0-F).  I t  is  handy to have a separate set  for  HF and VHF
act iv i t ieE. Di f ferent people using the Etat ion may keep di f ferent sets.  Not ice that upon
tnrn-on o{ the Ft i -54.  the parameters loaded are those contained in locat ion ( t .  I {  there is
no f i le on dis[ : .  the defaul t  parameterE from the R0Hs in the Ft i -54 are used. The
par-arneters may be =aved to Disk 0NLY; Cassette storage is not avai lable for  pararneter
sLorage.

T, SET TINE

The t ime and date appears at  the top r ight  corner o{ yor- t r  screen elhen yor-r  are wsr l ' : ing
t+i th the Pl : -64. You can also set  up com{nands that wi  1 l  "stamp" the date and t i rne on
rnessages that yot- t  receive when.you leave the stat ion rnnning on i ts own. Fress the tTl  to
set the r late and t ime.

Yor-r  wi l l  see the prornpt:  "ENTEF: TIHE" on the screen. l ' , lot ice also that there is g
sol id.  non-bl int l inq cursor on the l ine under the t ime display.  FirEt enter the hour.  The
clock is in :4 hour t i rne.  You must enter two digi ts Eo i f  i t  iE.  for  e, ' lample.  8:?4 ln
the morning, you nust touch: t t l l  then t8l .  Next enter the minutes and the seconds in the
same b,ay.  The new t i rne wi  I  I  appear Linder the old.

hlhen you enter the last  d ig i t  a pronpt wi l l  appear on the screen asking that you enter
the month.  This MUST be entered as a two diqi t  nctnber.  For example i f  i t  is  Februar-y yot- t
should touch f i rst  [ t - t ]  and then tZl .  t r lhen the second digi t  has been enteredr You
wi l l  be prompted for t l re date.  Again two digi ts are required. Enter the year in the
sarne Hay. l ,Jhen you have entered the last  d ig i t .  the computer wi l l  autornat ical ly return to
the UFENING |'1ENU.

At any place on the Ecreenr yoLl  may press IFETURNI to advance to the ne;<t  { ie ld wi thott t
changing the f ie ld you were on or you can press IRUN/STOFJ to get back to the t ' la in t ' lenu.

The date wi l l  ro l l  over at  midniqht and leap yearE are ta[ . . :en into account.
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C. SET COLOR

If  you are using the PK-64 with a color monitor,  you have the opt ion o{ select i .ng the
colors that  appear on the screen. hlhen you touch the let ter  tCl  a l is t  of  s i r : teen colors
wi l l  appear.  FirEt select  the color o{ your choice for  the characters.  You wi l l  then
see a l is t  of  Logical  color suggest ion for  the screen. You rnay pict .  colors other than
indicated with the r isk that  the contrast  between the characters and the screen may be
poor- .  l ' lake your select ion in the same way. After that  chooEe one for the border.

I {  you are l rs inq a rnono-chrome display screen yoLr {nay urant to exper i rnent t t i th color
combinat ions that provide a cr :ntraEt of  l i .qht  and dar l l  tones t-hat appeal  to yot t .

See the "0rr ic l .  Chec[ ' :  and . . .  "  chapter {or the colsrs choosen at  t ioot  t - tp f  or  a rnonochorne
rnoni . tor  or  TV vs.  a color one.

r i  nTct j
U. VlJ l1.

I t  is  possrble to have cc;mplete access to yor-rr  d i5[ : :  oPerat lnO systef l l  whi le uts ing the Fl l . -
64.  Fressinq tDl  wi t i  provide you with a short  menut giv ing yor- t  the opt ion to enter a
D05 comrnand or see yolrr  d i rectory.  Fress ei ther tCl  af ter  which yotr  t r i l l  enter one of  the
cgmmands below, or tDl .  which wi . I l  cause the directory to scrol l  up the screen. (You rnay
Ltse the t f l l  HOLD l ' ;ey to cal tse the scrol l  to pause ) .

f tefer to your diEl t  user 's guide for more informat i .on on the disk commands.

Disl :  operat ions other than LOAD and SAVE can be per{erned from within the Ft : -64 prograrn.
In FASIC. a distr  cornrnand is issued in th is format:

oFEl.J 15. g.  t5
FRIT.{TS15, "XXXX"
CLOSE 15

urhere : i :<:cr  i= the actual  cornrnand, I f  yot-r  selected C
command ( t^I ITH0UT the quotes please).

Sorne e:<amFles tr{ cornrnands:

above. the next th ing to type is the

for the tJrE comrnands yor-r  be asl :ed to.rer i {y that  yot t  want to do the operat ion as r t
destroys { i1es.  Do not confuse the zeros above (O} wi th the capi ta l  Iet ter  (0) ;  they are
al l  :eroE above -  no capi ta l  "0h"s.

t{it: narner i d
N0: name
C(-, :  new{ I  1g={- t :  o l  df  i  1e
Ft-t : n ewnarne=ol d n ame
St-t: name
I
t_,

UI+

It  is  possible to ret t t rn to BASIC without
touch the tBl  whi le holding the TCTRLJ key
you revert  to FASIC.

{armat ner.r  d is l :
c lear directory
copy f i  les
renarne f  i Ie
delete f i le
in i t ia l  i re.  c lear error
val  i  date
set C-64 Epeed

For more in+ormat ion on these commandg. Eee the f ' lodel  154 1

Af ter  the comrnand i= ei :ecutted. the f  i  te directory wi  I  i  be
hold l ' :ey to start  and stop i ts scrol l ing.  FreEs tFut ' l /Sl  0Fl

dist :  dr ive instrutct ion nranutal .

d ispla 'yed. You rra.y use tne [ f l ]
to retr-rrn to the [1ain t ' lenl t .

having to turrn the computer of f .  To do this
down. The contents of  a l l  buf fers are lost  i f

When r- ts ing the pr i .nter in real  t i rne (when i t  is  pr int ing AS the copy appears on the
screen) yor-r nray change the secondary conrrnand in the OFEITI statestent using the !h* FRf{CML)

trarameter 'on the parameter screen. The nurnber changed is the th i rd (z)  number in the OFEN
'statement (OPEN i : .y.2).  Yor- t  rnay need te exper iment wi th th is secondary cornrnand to mal: :e
your Centronics cornpatable pr inter work.  See the descr ipt ion in the Farameters chapter.

tEl  FACF: T0 TASIC
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CHAPTER 3

PACI.:ET T4ODE FUNCTION }{EYS

The Fl i -64 makes use of  the funct ion [ ;eys on your computer to al low .you to perform
speci f ic  f l tnct i .ons wi th ease. To help your remernber the purpose of  these keys special
templates or over lays have been provided for di . f ferent modes o{ operat ion.  You rnay cutt-
ot- t t  the centers o{ these ternplates and place them over your { l rnct ion l : :eys.

The funct ion keys are numbered [ f1] .  t f f , l t  t fs l ,  and t f7 l .  To use funct ionE 2!4!6r and I
tst- tch the same l : :eys e ' lh i le holding down ei ther of  the ISHIFTI l :eys.

The l :eys have di f ierent uses in di f ferent rnodes. ThE fol lowing descr ipt ions are val td only
in the'FAC[ ' .ET mode. The l tseE of  the {urnct ion l leys in l ' lorEe. -Faudot,  ASCII  and AI ' l l -OR arb
descr ibed in the chapter t i t led such.

TCTRL] t f l ]  TO66LE OSO FUFFER RECORDING

All  text  that  appears in the received te, '<t  area s{ the the screen may be saved to the OSO
buffer when you press and hold the [C0NTR0LJ l :ey whl le pressing the t f l l  key.  A star
appearE in the status panel  and the nlrmber of  f ree bytes in the br-r f fer  starts to decrernent
as i .ndicated by the OBF nurnber.  At  iero,  new text  wi l l  wrap around and start  recording
over the oldest te, ' r t .  Another toggle wi l l  turn of f  the OSO br-r{ fer  record {eatutre.  Note
that i+ C0I ' {HSG is on. the 0S0 buffer wi l l  be t r iggered Olt l  for  the durat ion of  the contact .
regardless of  i ts  previons state (which should be OFF for CONff56 operat ion).

t f  1 I  H0LD

This key toqoles a Hf lLD feat l t re that  f ree;es the strreen so that incoming data can be
read befare i t  is  scrol led of f  the top of  the receive windoF{.  Data that  is received whi le
the screen is f ro:en r . l i l l  not  be loEt.  An H wi l l  appear in the statr :s window. I {  you
leave the H0LD on too long. the interna. l  buf fer  (which is aboutt  10lr t |  bytes long) wi I i
{ i l l r  the H in the =tat t ts panel  wi l l  be displayed in reverse video and a "Device Eusy"
condi t ion wi l l  occur.  This in turn.  Hi l l  cauce Receiver Not Ready {RNR) frames to be sent
to the other stat ion,  causing i t  to retry.  An al ternat ive iE to t l r rn on the 03O buffer
usi .ng COI ' {TROL +1. and go bac}, :  later and use ER[l , lSE to see what came in.  I f  yoet are using
the HOLD to stop the scrol l  o{  te:r t  af ter  you change trhannels in the f ' lu l t i  Connect ion
mode, you may f i .nd that there is too much text  for  the bu{fer s ize,  and that you loose
data.  Read the =ect ion in the Pacl :et  Screen chapter about mult ip le t ronnect ions {or sorne
sol t - t t ions to the problem. To release the hold feature and turn of f  the =tatus panel  H.
tot- tch t {  1 I  a Eecond t i  rne.

The let ter  H wi l l  appear in the upper status window when the retreive window is beinq
held wi th the t f lJ  key.

t f1]  VIEhI FRECEDING FA6E

If  yol l  are using the FROiISE rnode the t{1J t rey is u=ed to page back a page of  v iewed te) i t .

Tf : ]  CLEAF OSO FUFFEF:

The OSO buffer may be qr-r ickly and cornpletely c leared by tourching t f l l .  Yor- t  wi I l  not ice
that the space avai lable connter in the status window wi l l  return to i ts or ig inal  count
when yon clear th is buffer.  This control  operateE only f rorn the receive strreen.

I f  3]  VIEhI I . {EXT FAGE

This key only funct ions when yolr  are in FRONSE mode. I t  a l lows you to move forward
one paqe at  a t ime through the OS0 buffer.  [ f1]  moves you backwards.

tFf,] SELECT COI.]NECTION CHANNEL

This key al lows you to choose which of  11 channels wi l l  be v iened on screen in the
t ' lu l t ip le Connect ions node. See the descr ipt ion in the Facket Screen chapter of  l ' lu l t ip le
Connect i  ons.
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Pressinq [ f3] .  (assuning you have no unacknowledged {rames causing a "Ux" indicat ion under
the connect mode locat ion in the Packet screen status window) wi l l  cause a bl inking cursor
in the status window after the "CH." indicat ion.  Press a digi t  t rey f rorn O-9 or A to select
the channel  yon wi sh to move to.

t {4]  CLEAR I . .EYEOARD BUFFER

Text that  you are prepar ing to send appears in the } iEYEOARD t{ IND0hl at  the bottorn of
your screen. I t  is  not  usual ly t ransmit ted unt i l  you press the TRETURNJ trey.  You may clear
thiE te:r t  and start  over by tourching t f4J.  Doing so causes the whole keyboard window to
disappear.  leavinq yor. t ,nore room tc v iew incorning text  -  in fact ,  exis i tng on-screen ter: t
wi l l  scrol l  down a bi t  a l lowing you to see some data that  previouly went of{-screen at  the
top af  the receive window. Or you rnay use the ief t  arrow key at  the top le{ t  of  the
l ie l ,board a:  a destruct ive bact:space.

I{  yor- t  are sending a long { i le.  and wish to abort  the t ransfer.  r - rEe this control  to c le-er
the display and the transmit  buf fer.

i{5] FARAf'|ETER SCREENS

When touching t fSl  { rom the FACKET SCREEN once or twice,  you wrl l  rnsve to one
l iEts of  parameters that  may be changed whi le operat ing the FF.-64. Cont inued
o{ the key togqles between the two parameter screens and the Facl* :et  screen.
detai led descr ipt ion see the chapter t i t led FarameterE. hlhi le ysu are in th is
the Fl i -64 is st i l I  receiv ing and sending packets.  l^ lhen you returrn to the Facl ' . :et
the new incoming text  wi l l  be posted. I f  i t  rnoves past yon too fast ,  be prepared
the t{  1J hold } , :ey.  See t{  1 l  above.

t f6 l

This l :ey has no {utnct ion in the Facl ' :et  f tsde at  present.

tf7] RETURN TO CI'10 I,IODE

of two
pressi  ng

For a
5Ca-een t
Screen !
to use

At anyt i {ne yol t  wish to exi t  CONVERSE or TRANSFARENT I{ODE you {nay dc so by tctctchi .ng [ i7J"
You would do this.  for  example,  before you int iate a diEconnect.

T+B] TOGGLE FF{INTEF:

I f  yoL{ have a pr inter at tached to the C-64, ytrLl  may toggie the pr inter on and o{f  wi th
the t fEl  {unct ion key. t lhen the pr inter is on the let ter  F wi1l  be displayed in the
statuE windor^1. The pr inter r^r i l l  operate "rea1 t ime" -  that  is  i t  r^r i11 pr int  r . r i thor l t  having
to f i rst  store in the 05O buffer and then pr int  the contenls of  the t l50 buffer.

Flease read the sect ion sf  the INTR0DUCTION chapter cal led Cammodore Accessor ieE. There
are many di f ferent pr inter=.  and not al l  o{  them wi l l  wor[ :  in th is mode. Try also tne
paranreterE cal led FFINTEFi and FFNCT'ID. See the descr ipt ion in the FARAf ' IE1-ERS chapter.  See
also the last  pa.ragraph under the D. DiSt i  sect ion of  the Openrng l4enu chapter.

TCTRL] i f7] fiEgET FACII.ET

If  yoLr lose tracl :  of  what is going on and want to reset to a [ , :no{{n point  o{  re{erence.
enter ing th is sequence of  l :eystrokes wi l l  utni lateral ly place you i .n a DISCO|{NECTED state
and clear the receive Ecreen. Reconnect to the other stal ion at  thrs point  so a= to not
confuEe hirn.

I-IESSAEE BUFFER IiEYS

In addi t ion to these regular funt ion keys. the t t l l  through t l1 keys on your C-6q
keyboard rnay also be used to move data or commands. Their  purpose is to
automat ical ly send data
{rom any of  the nutmbered nessaqe buf{ers to the FK-64 for
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t ransmisEion or act ion.

I t  is  possible,  for  example,  to have stored in di f ferent rnessage bu{fers the comnands
needed to connect to f r iends or mai lbsxes. You may autonat ical ly connect to the stat ion
yoLt desire; If you have text (such as a connect command) prepared and stored in one of
the bu{fers.  (see the Hessage Buffers sect ion),  s imply press the numbered key whi le
holding down the tCTftL1 key. I {  you are on the Facket screen, and in Ct '10 mode, when you
press [RETURNI that rnessage wi l l  be sent to the program for execut ion

I{  yoLt are in a data t ranmission mode (e.9.  C0NVERSE} and the text  is  a message rather
than a command. i t  wi l l  be sent to whomever you are connected to.

FLEASE NOTE THAT I.IESSAGE FUFFERS USA6E SUBTftACTS DIRECTLY FROI"I THE OSO EUFFEIT AVAILAFLE
SI ZE.
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CHAFTER 6

THE FACI{ET SCREEI.I

***NUTE***

Ds not be alarrned i {  the Ecreen goes ErLANh. a{ter abor l t  ?(r  ar inutes of  no act iv i ty f rorn the
keyboard or no incoming data.  There is a t imer that  causes this and ma[: :es th ings a bi t
easier {or the CFT in yoLlr  monitor (a l lows lonqer cathode l i {e) .  FreEs any [ , :ey to restore
the screen (e.9.  space bar.  {7,  f l  etc.} .  I f  an incominq {nessage occurs af ter  the Ecreen
blanl . ;s,  i t  wi l l  react ivate the screen and. i f  yor-r  have the OSO br- t f fer  epenr i t  wi l l  be
recorded.

SCREEI{ DESCFIFTICIN

STATUS I , I INDOI4

The FACI{ET SCFEEN is div ided into three windows. A status window is located on
the top few l ines.  The informat ion displayed in th is window wi l l  tet l  you i f  you are
connected or disconnected, and to whom, as wel l  as whether the connect or disconnect is in
progress,  or whether there i .g a " f rame re_iect  recovery" (FRMft)  in progre=s. I t  wi l1 te l t
You which mode (CHD, C0NV, TRAN) yon are in.  The t ime and date are indicated here as
wel l .  The space avai lable ( in bytes) in the 0SO (OBF) and transrni t  (XEF) bu{fers is
I isted a{ter the let terE. (The XFF numbers wi l l  not  change in Facl :et  mode -  they have
meaning in Horse Eaudot and ASCII  operat ion).  I f  an aster is l :  (*)  appears in f ront  of  the
OEF let ters,  the br-r{{er is open and anything that appears sn the receive window wi l l  be
stored. This buffer is toggled on and of f  by pressing the t f l l  hey whi le holdinq TCTRLJ
down at  the same t i rne.  The bl t f f  ers rnay be cleared by pre=sing t{?l  (OFF} and t f  4J
(XBF) using the iSHIFTl)  key.

The status r . . , indor. f  a lso contains Eeveral  other pieces o{ informat isn.  Depending on the
sett ings of  the HOI-{ ITOR command. you wi l l  see ( for  exarnple) a "Ul"  Ltnder the Cf{D locat ion
which indicates the nurmber of  Lrnachnowledged frames yolr  have in your t ransni t  buf{er.  To
the Left  of  the DISC0NNECTED you rnay see a t '+r t  indicat ing that you are operat ing in the
ver=ion l . ( l  AX.?5 rnode. EeIor"r  the DISCONNECTED you {nay see "St- t2" indicat ing one af  the
I ink status state=. To the r ight  of  that  you may see a "T1" indicat ing that the FRACI{
t i rner is onr or a "T3" indicat ing the CHECI{ t imer is on. T? indicates the t imer
associated with the RESFTIHE parameter descr ibed in the chapter on Farameters.

And above the DISCOT{NECTED yon wiI I  see al ternately.  a vert ical  or  hor i=ontal  b-rr
indicat ing the zeros and ones of  the receive data stream from the Fl . . -54 modem into the C-
64. hlhen Eeen in rapid snccesion. they wi I I  lootr  l ike a + and - .  They shol t ld be of  com{ort
to you as they indicate that  the data is making i t  f roor the other stat ion through your
modem to the compnter.  The indicat ion appears only when the modern has a val id Data Carr ier
Detect  (DCD). You may use this indicat ion for  tuni .ng in HF operat ion.  A OftL means you are
usi .ng the apt ional  sqrtelch inpr-r t  of  the Fl{-64 and i t  shor.rs the channel  is bt- tsy meaninq yoLr
can'  t  t ransrni  t  5ust  yet .

There i= also an "H" above the DISC0NNECTED when the t f lJ  t rey has been used to hold g
scrol l ing display.  a.nd i t  goes into reverse video when the lOt- t t l  byte buffer asEociated
with the rnode f i i ls  r - tp.  And a "F" appeers there also r . rhen the pr inter has been act ivated
with an t{81. An "S" appears intermit tant ly in the same area. and iE indicat ive s{  the
fact  that  the t ransnr i t  text  characters are beinq echoed to the screen (which cauEeE the
incoming data to be held bacl :  ternporar i ly) .

Also the mult ip le connect "CH.n" appears to the le{ t  of  the QEF indicat ion and tel ls which
of the mult ip le connect ions you have going is being obEerved on the receive screen. In the
div id ing l ine between the Statr-rs window and the Receive screen: you wi l l  f ind one olnore
single digi ts ranging from 0-9 indicat ing what mult ip le connect channels are connected to
another stat ion.  I f  one bl inks,  i t  is  becauEe data has corne in on that channel  and can be
viewed by enter ing t fJJ and that channel  number.
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RECEM hl INDUt^l

The large window is the Receive window. In addi t ion to al l  text  received from other
Etat ions,  messaqes frorn the Pt i -64 a.ppear here as wel l .  I f  you have selected the ECH0 ON
opt ion,  te;r t  that  yoLr =end wi l l  be displayed in th is window as i t  is  being
transmit ted.  Note:  i f  you have the OSU buffer open (so that messages wi l l  be savedi
yoLtr  own text  wi l l  not  be saved r-rnlesE yor-r  have Eelected the ECHO 0N opt ion.

T. IEYEOARD (OR TRAII . ISI" I IT E|JFFER) 14INDOhI

At the bottorn of  t f re screen is a J:ol t r  I ine l :eyboard windor. ' r .  The wrndow r.r i l l  not  appear
utnt i l  you begin typing at  the l ieyboard.  I t  wi l l  d isappear i f  yor-r  use the t f l l  c lear l :ey.
thereby al loning ,nore rotrrn {or incont ing te;<t  d isplay.  Characters that  you type on the
l :eyboard wi l  I  appear in th is windo{^r.  Yott  nay backspace u=ing ei ther the t  ' i - -  J key rn
*nn I  o{}  rnrrro- or.  the t  INST/LTELJ t :ey j .n the top r ight  corner- .  The tCRSftJ t :eys haye
nrr  ef  f  ect  when ycut are a. t  the PACI. .ET SCREEI{ .  t lhen you press the i  RETUftN I  t rey the
te;<t  yoLl  prepare r . t i l l  be sent to the Ftr . -64.  (A reverse' , , ideo " :"  wi I I  show lrp in the
l , :eyboard nindow).  I {  you are in f , l '10 H0DE. i t  wi l l  at tempt to f  oI low your instruct icns.  I+
yoLr are in ej . ther converse or t ransparent ntode (CONV or TFiAN) the Fl l . -64 t r i l l  t ransmit
your ter : t .  You malv =end the trontents o{ a rnessage buffer by pressin-q CTRL n.  where n iE
tr  to 9.  Your may also enter a carr iage return wi tholr t  terrnrnat inq the pacl :et  i f  yor-r  enter
i t  a.s "CTFL t" l "  -  th is is cal  led i rnbeddinq a control  character in the text .

I,IOI.IITOft AUDIO

If  you have a v idec rnoni tor  sr i th ar- td io capabi l i ty  or  a TV set as a.  rnoni tor .  ycLt can hear a
received BELL character-  ($t t7)  as a short  beep. Yor- t  can alEo hear a 5 second t lhoopine
connect alarm that sor- tnds whenever scl{ne other stat- ion connects tn yo{- t .  I f  the volurne is uF
enourgh, yoLr '1I  have the sporr=e and t : ids in the ghac[, : .  t^ londer inq t{hat '5 LtF' .

UFPER CASE

A shi f ted Cornrnsdcre key t ,oggleE betr , ' ,een Lrpper and Iolrer case inpr- t t  i rorn the l :eyboard.  The
Comrnodore key is the Iower lef t  keyboerd l :err- .  Enter ing the Facl :et  Screen from the Hain
l{enu rrs ing F def al t l ts  yct t - t  to lawer case entry.

OFERATIN6 I* IODES

l, lhenever yoLr ere at .  the FACIIET SCREEi, I .  the FH.-64 wi l l  d isp]a 'y in the Lrpper lef t
corner the narne FAt l t j .ET and the currrent operat inq node. Thi .s wi  11 be indica. ted by ei ther
the let ters:

CND, r l0t{V, or TRAN.

Cl '1D. command mode. i= r- tsed to enter commandg to the Ft l . -64.  C[t l \ r .  converse rnode. and TRANS.
transparent rnode are both data mcidec.

TRAI{SFAREI. iT rnode is the rnede ursed in most te lephone moderr= and al lowa pas5age of  a i l
characters to the other Etat ion wi thourt  the Ft l . -64 interpret ing sorne o{ thr :  characters
i typicat ly control  character=) as instrurct ionE to i t .  ThiE nrode is t ,y,pica. l ly  t - tEed in

transrni t t - ing f r les such ac a EASIC program which might contarn such (control)  characters.
There is a special  escape seqLrence (bactr  into cornmand rnode) in te leFhone modem=i ln the
Fl : : -64.  yct- l  rnay revert  f  rom ei ther C{ l l - . lV ar TRANS ts Comrnand rnode usincl  the l+7J l ;ey.
Acldi t ional ly,  t l - re TF:ANSFAF(Ef. iT mode does not echo to the Ecreen at  the =ending stat ion end.
and has a t imed paci :et-send f  eature.  Nor ds the statu= rnessaqe= such as ***C0| ' . INECTED:
aFpear as the idea behind TFANSFAREf'JT rnode is to pt-r t  on-screen only t rhat  ha= been sent
from the other stat ion.

CONVERSE rnode is most o{ten used and is what t ransparent rnqde is not -  i t  a l lows certarn
characters to be interpreted by the Ftt -64 and acted upon.

AIt  three modes and the cornmands that are r- tsed r . l i th in thern are f r - t r ther descr ibed.
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ct'|D (c0t'lHAND) HoDE

The PK-64 wi l l  autornat ical ly place you in the Cl ' lD l l0DE whenever you turn i t  on.  I f  you
are in either TRANSFARENT or CUNVERSE MODE and wish to enter CND I{ODE simply tot-tch the
large t fTl  {unct ion key.

Data that yor-r  enter at  the l - . :eyboard wi l l  be interpreted and the FK-64 wiI I  at ternpt
to fo l low your instructons when you press [RETURNI.  I f  you ma[:e a mistake you may
bacl . :  urp wi th the t  { . - - -  l  key at  the top le{ t  corner o{ the l , :e} ,board.  In the event that
i t  does not understand an instruct ion entered in Cl- lD MODE the error rnessage: "SAY WHAT' i"
wi  I  I  be displayed. You {nay then re-enter the instruct ion.  I+ you accident ly
provide more inforrnat ion than is necessary the message: " Input ignored" wiLl  be
displayed. In th is case i {  the { i rst  part  o{  your inEtruct ion waE correctr  i t  wi l I  be
er:ecuted. 0therwise. you wi l l  need to re-enter the command.

The fol lowing is a l iEt  of  cornmands that ma1, be entered {rom the CMD mode from the Fac[, :et
screen. Another group of  commands which are real Iy better cal led pararneterE are discussed
1n the next chapter,  and appear on the two Farameter screens. They are chanqed {rom the
Parameter screen.

The statuts of  sonte o{ the commands (below) are indicated on the Parameter screens. The
commands with a E indicator are cal led direct  or  immediate cornrnands in that  they cause an
inrmediate change in the operat ion s{  the FK-64. Comrnands may be entered as abbreviated for
quic[ , :er  operat ion.

ETEXT BT or Et
C0NNECT CON or C
CONVERSE CONV
CTEXT CT
DISCON|' IECT DIS or D
HFROt,t t'1F
NTO I,IT
HYCALL HY
TRANSF,ARENT TRAN oT T
UI{FRI]TO U

VIA V (used ni th in the C comrnand)

StatuE of  these co{n{nands shown on f i rst  oFt ion screen
Status of  these commands shor.rn on second opt ion screen.
Direct  or  imrnediate commands. Status also shown on Facket screen Status f ie ld

To enter any of these commands into your FK-&4 you rnr-rst be Eure you are at the PACI1ET
SCREEI' i  and the let ters "Cl '10" appear at  the top lef t  corner o{ your monitor.  A special
prompt,  "cmd:" wi l l  a lso appear at  the bottorn o{ the large receive window. I f  ECH0 i=
ON your command wj. l l  be redisplayed fol towing the prornpt a{ter you press IRETURNI.  I f
ECHO iE OFF the cornrnand r . r i l l  not  be redisplayed, br-r t  in ei ther case another prornpt wi l l
appear af ter  the cornrnand has been executed. (Two except ions to th is are the commands
CONVERSE and TRAI'{SFARENT) .

The Lrse o{ the direct  commands accessed from the Pacl ' ;et  screen is descr ibed belor. l .  The
descr ipt ions of  the indirect  commands rnay be found in the ne:<t  chapter,  a long with the
Farameter descr ipt i  ons.

NOTE: l r lords or phraseE sLrrroLrnded by sqLlare brackets re{er to speci f  ic  keys on the
keyboard.  Be sure that you press these keys when directed. Do not type out the words.

CONI{ECT
Connect

This cof i imand is ursed when you wish to connect to another stat ion. In Cl" lD MODE type C
fol lowed by the stat ion you are cal l ing.  Er:ample:

s
E*
E

l(

'3{s
t
+

E
t
t

+
t
E

C WTRXS TRETURN]
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The message "CONN in prog" wi l l  appear at  the top of  the screen and the FK-64 wi l l  key
up your t ransmit ter .  t lhen the connect ion is successful  you wi l l  autornat ical ly ,nove into
ei ther CONV or TRAN l10DE dependinq on the sett ing of  the C0NI,{0DE parameter.  The VIA
command is an extension o{ the CONNECT command and may be used with the CONNECT command
never alone. See VIA below.

I{  yot- t  have int iated a connect and r* ish to abort  i t  you rnay do so by typing:

D TRETURN]

Rel ated corninands: CONNODE. Xt l IT0l{ .  DISC0NNECT, VIA

CONVEF:5E
Enter converge or conversat ion mode

To enter converse mode simply type:

CI}NV tRETUR[']]

The let ters:  "C0N\r."  wi i l  appear at the top
keyboard wi l l  be t ransmit ted when you Fress
f  sr  a detai Ied explanat ion of  COiIV f ' lODE.

Fel ated commands: TRANSFARENT. C0N|-100E

D TRETURN]

You wi 11 see the Jnessage
TNC has sent one or more
di  spI  ayed r . rhen the path
SCreen.

DISCONNECT
Di sconnect

This cornrnand is utsed when yolr  wish to brea[, :  the l ink between you and another
stat ion.  You must f i rst  be sure that you are in CHD t{0DE. You wi l l  probably need to press
the t fTl  {unct ion [ , :ey to get there.  Then type:

o{ the screen. Anything that you type at  the
tFEIUftNl .  See the descr ipt ion in th is chapter

"DISC in proe" appear at the top of the screen and a{ter your
disconnect packets,  the words: "* f*  DISC0NNECTED" wi l l  be

is broken. This leaveE the sarne messaqe on the other stat ion

I {  yout wish to abort  the disconnect protress and get to the DiSCONNECTED state i rnrnediately.
enter a second D IRETURNI.  This wi l l  br ing to a hal t  any disconnect retr ies and put you in
the DISCUNNECTED mode. Doing this wi l l  probably leave the other stat ion in the CON|TIECTED
node and unavai lable {or connect ion to another stat ion.  You have _iust  done a "uni lateral"
disconnect.  I f  the other stat ion is a Fl{-64. i t  can recover f rorn th is antornat ical ly usine
the CHECF. pararneter (see the descr ipt ion in the ne>l t  chapter) .

ftel ated commandE: C0[{NECT. CHECT{:

TRANSPARENT
Enter Transparent l ' lode

To enter t ransparent mode =irnply type:

T TRETURN]

The let ters TRAN r^r i l l  appear at the top of the screen.

Rel ated commands: C0NVERSE, CONMODE
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CONV (C0NVERSE or C0NVERSATI0N) I4ODE

Unl egs yor-r have speci { i ed otherwi se wi th the command CONI"IODET your Pt(-64 wi I I
autornat ical ly enter CONV l ' lODE when a connect ion is eEtabl ishecl  .  t ' lhen you are in CONV |40DE
the Ft(-64 wi l l  at tempt to t ransmit  anything that you type to the stat ion at  the other end.
This data wi l l  go out in packets nhen you press the TRETURNJ trey or sooner i f  you have
typed as rnany characters as is set by the command PACLEN. You nay bacl::space lrsing the
arrow at  the top lef t  corner of  the screen to correct  spei l ing or change words i f  you do
this be{ore yoLl  press the t f tETUFNI l " :ey.  I t  is  not  possible to rna[: :e changes af  ter
IRETURNI has been pressed. I f  you wish to enter a carr iage return in the te>rt  WITH0Uf
=endi  ng a pacl :et ,  enter:

ICTRL] tH]

A reverse vi  deo i  ndi  cat i  on o{ l '1 wi  i  I

I  f  the Pl : -64 cannot surccessf ul  I  y
the number of  t imes speci{ ied
DISCUNNECTED" wi l l  be displayed and

be i rnbedded in the te i r t .

send your packets to the other stat ion af ter  t ry inq
by RETRY. the rnessaqe: "Retry cel tnt  e: tceded lx l

you wi I  I  return to CHD l10DE.

to another indiv idual  ln You!-
stat ions.  To do this you must-

I {  the other stat i .on chooses to break the I ink.  yot- t  wi l l  Eimply see: "Xtt  DISCONNECTED"
appear on the screenr and you wi l l  return to Cf40 l10DE.

I f  you wish to breal :  the l ink,  yor-r  must { i rst  enter Ct ' lD NODE. Do this by touching the
tfTl  funct i .on t ley and then type:

D IRETURN]

l-he Fl i -64 wi l l  send inforrnat ion to the other stat ion indicat ing that a disconnect i -=
in progress and ni t l  d isplay " l f i **  DISCONNECTED" on your screen r-rhen i t  i=
ac[ , :nowl edqed.

VIA
di  g i  peater rout i .  ng

NOTE: VIA is NEVER used alone. Always LrEe via wi th in the C0NNECT conmand descr ibed above.

AX.?S version 1 ancl  version ? protocols al low you to route ysur pacl , :ets through uo tc
eight interrnediate stat ions in srder to reach their  { inal  dest inat ion.  This is
cal led DI6IFEATIN6. When ccnnect inq to another Etat ion you may uEe the command VIA
(or i r - rst  V i f  you l ike) to designate which diqipeater (s)  shor-r ld relay your packets.  The

VIA command i .s an extension of  the CONNECT cornmand and rnust always be used with th=
CONNECT command. Exarnples:

C WTAFC V NTXYZ TRETURN]
C W7RX5 VIA AI{TS.III[{7ANI{_S tRETUftN]

In the f i rst  e>:ample only one diqj .peater is speci f ied.  N7XYZ. Your packets wi l l  be routed
thror-rgh hi  s stat i  on to t^ l7AEC. The co{nmand VIA has been abbrevi  ated i  n th i  s eirampl e.
In the gecond example.  two stat ions are beincl  cal led Lrpon to relay your pacl :etE. Fir=t
Af: .7S di  gr  peats.  then hlNTANfi-g di  g i  peats.

A speci .a l  cage t tseful  for  test inq or demoing digipeat ing
shaclr  is  to connect to yoursel f  v ia one or more digipeat ing
speci fy the path olr t  and bac[ ' ;  -  for  example:

C i.URCALL;! V At{7S.hlN7ANl,:-S.Afi7S

Note that ANtr.-5 probably wasn't  c lose enoergh for you to use direct ly as a digipeater and
that you had to reach i t  v ia 4K75. Note further that you had to specify At iTS a second t ime
in order to get the packet frorn ANK-5 back to where AHTS cor-r ld digipeat i t  back to your
stat ion.

I t  is  posEible to observe the {act  that  other stat ions ere using digipeaters on
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t t re air  i f  your have I{UNITOR set to a value qreater than l  and have FIRFT set ON. The
paths of  the pacl , :ets wi l l  then be displayed in the header l ine.  The aster is l , :  ( l )
wi l l  indicate which t ransmit ter  you actual ly copied.

N0TEr t lhen the connect ion is establ ished aI l  packets returninq to you frorn the other
stat ion wi l l  be digipeated through the sanre path in reverse order.

NOTE: I f  yout leave the command OII i IPEAT set UN. other stat ions may speci fy yor-r  as part
o{ their  d ig ipeat inq path.  Yol t  wi l l  he a${are o{ ' th is by the {act  that  the Ft i -64 l , ieys Lrp
yoLrr  Lransrni . t ter  at  t i .mes that you wonld not eirpect.  Thrs may even occur when you are
qui . te some distance frorn youtr ' l , :eyboard.  At f i rst  th is rnay maF:e yolr  feel  Lrneasyr butt
consider the sat isfact ion you are providrnq for another stat ion that may not ot-herr i ise
be able to wor[ , :  into the networl i .

TRANSFARENT I1DDE

Transparent rnode is very s imi lar  to CONV l '100E. You may enter t ransparent mode af  ier
yoLr have connected to another stat ion by f i rEt  going to CMD Mt- lDE ( touch [ f7])  and then
typing:

T IF{ETURN]

I t  is  a lso possible to set  CON| ' IODE to TFAf. l  so that  you wi l l  a l t tornat ical ly enter
transparent mode when the connect ion is establ ished.

1-ransparent rnode di f  f  ers {rom converEe rnode in several  way=.

Transparent mode ( the mode used in most te lephone moderns) al lows pasEaqe of  a l . i  characters
to the ather stat ion wi thor-r t  the Ft : . -54 interpret ing sorne of  the characters ( typical ly
control  characterEi  a= instruct ions to i t .  This-  mode is typical ly r- tsed in t ransnr i t t inq
{ i les ELtch as a EtASlC program which rnight contain =nch (control}  characters.  There is a
special  eEcape sequence (bacl :  intc command mode) in te lephone modems: in the Fl i . -64.  you
may revert  f rorn erther C0f ' lV or TRANS ts Command mode uts ing the t f71 k:ey.  Addi t ional ly,  the
TRANSFAIIEI- iT rnode does not echo tn the screen at  the sendincl  stat ion end. and has a t imed
packet-send featr-rre.  Nor do the status {nesEages sLrch aE *.**CONNECTEL}:  aFFear as the idea.
behind TFIAI ' {5PAF:ENT rnode is to pnt on-screen only what has been sent f  rom the other
=tat ion.  In a cornputer pr-oqr-am. for  e:<arnple.  yor- t  r^ror-r ld not want addi t ional  data to apFear
in the middle that  would rnal :e the proqram useleEs.

f tnother di  f  f  erence i  s that  the tRETUftNJ t ' ;ey no longer "Eends" the pact.ets.  I t  i  s  insteae
treated aE any other character.  The Ft l - f r4 r- tEes the p. l rameter FACTIf4E t-o deterrnine F{hen
Eacl :ets shol t ld be gent.

l - ransparent rnode is f reqlrent ly r- tsed for sencl inq ag=embly lanquage proqi-a{ns or data {r les.
In th is type of  appl  ! .cat ion many of  the bi ts sent are not interpretable as ASCI I
characterE. Ihey wor- t ld show Lrp on 5creen as gibber ish.  Fi .nary { i les are ut=t ta lLy strnct l r reci
using i l  dat-a bi ts e.nd no par i ty.  The Ft i - f r4 wi l l  t ransrni t  b inary data rn Transparenl  node.

I.IULTIFLE COI'JNECT I OF{ OPEFAT I Of,I

As yor- t  have probably not iced. the Statr-rs l , l indow of the Facl :et  Receive screen conts. ins
inforrnat ion that yor-r  are r- ts ing CH.U. You may establ ieh indiv idr-ral  connect ions w:. th urp to
10 stat ionE sirnr- t l taneouEly usinq CH.{: t -9,  Addi t ionaIIy.  another channel  (channel  A} is
avai  lable lor-  UNFF:ITO nroni tor inq and tranmission.

The mult ip le qonnect rnode is useiul  in a roundtable discutEcion where for example you have
4 stat ions.  Each Etat ion wolr ld establ ish connect ions r-rs inq J channels wi th the other three
Etat ions.  AII  packets between stat ions would be in the COI ' {NECTED mode as opposed to the
UNFR0TO node, and wolr ld have the benef i t  o{  errer checking and retr ies nsirrq the nsual
stat ion to stat ion acknowledqe packet techniques. This networl i  con+igurat i .on is cal led a
"megh" as sppoged to the ne:{ t  to be deEcr ibed. cal led a "star" .

A "star"  conf iguat ion is another exarnple -  i rnagine that you are net control  for  the group.
and that each other stat ion has connected to you only -  they have a s ingle connect ion and
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yol l  have a t r ip le.  Your are the center o{ the "star" .  There are also "r ing" and " t ree"
connect i .ons -  we wi l l  s tay away f  ro{n them here.

Yor-r  select  the channel  yor-r  want to uEe by start inq in the Fac[, :et  screen. disconnected. and
in comnand rnode. Fress t fSl  and not ice the status panel  d isplays CH._ with a bl in l : ing
cLlrsor.  Enter.  {or  e:<ample,  5.  t r low connect to another stat ion.  As yor-r  enter the connect
commandt yoLt wi l l  not ice a "5" appear in the midst  of  the div id ing l ine between the staLus
and receive port ions of  the Ecreen. I t  indicates that channel  5 iE act ive and being nsed.
t{ai t  r - rnt i l  the connect ion is establ ished -  wai t  f  or  the ** tC0NNECTED:.  Tel i  the stat ion
hel lo and ORX. and r ioel  yeLr wi l l  establ ish a second connect ion.

Use [ f i1 again and enter 6,  for  example.  Establ iEh a connect ion wi th a second stat ion.  aS
yoLr did wi th channel  5.  Tel l  h im hel lo and 0RX also.  and use t{ f ,1 to establ ish a th i rd
connect i  on on cha.nnel  7 .

Yot- t  not ice that  the CH._ sf-atr-rs indicator te l ls  yor-r  r . lhat  channel  yolr  are sending on and
observing recept ion on. The 3 6 7 in the div icJinq l rne te l ls yon what channelE have
cai l ing,  connected. or disconnect ing act iv i ty wi th your Etat ion.

By'  nowr channel  5 is i rnpat ient .  and haE sent yor- l  "what 's going on?".  You are =t i l I  on
channel  7,  so yoLt don' t  see the message. Eut you not ice that  the 5 in the divrding l ine is
bl intr ing -  meaning incorning te;<t  is  wai t ing for  you to read. Use t i*11 and enter 5 on the
bl i .n l : ing c l r rsor.  Yor- t  are nclw lool , ; ing at  channel  5 i  and the text  for  you to read may bE
only a few l ines or i t  may be many l ines and sorne of  i t  s tarts scrol i ing of f  screen. Use
the t f l l  scrol l -hoid key to stop i t  whi le you read i t .  You nay even r{ant to have the qSO
buffer open (use ICTRLI t f l l  to open i t )  so you can qc bacl , : la. ter  and EROIISE the buffer.
Yott  nay - .end a rnessage to the other stat i t rn on channel  5 at  th is point .  And yot- t  rnay not ice
channel  6 is bl in l :ng -  and you can use t fSl  to go there and tal l i  to him.

The only other case to t rover is when a ner. l  stat ion cal ls yor-r
wi I l  come in cn the lowegt unnassioned channel  -  channel  f - t  in
apFear,  and =tart  b l in l : ing ( i f  ha has sent text) .  Yott  may
him now.

i  n the rni  dst  ef  aI  I  th i  s.  He
this s i tuat ion.  Not ice the ( : l

r - rse [ f  f , ]  again and go tal [ , :  to

Not ice that in th is Lrsaqer the status panel  in{orrnat ion descr ibes the state of  the connect
on the channel  yoLt arp looking at .  You may see tal l  in one place and at  any t i rne) nha.t
channel5 are act ive and to whom yolr  are connected (ul i th rout ings) on the seccnd Fararneter
SCreen.

Channel A wi l l  a l lcw yoLl  to send UNFROTO pacl :ets and monitor.  I f  a l l  other channels are
deact ivated by the C0NHAX cornmand or arp real ly burst ,  sorneone try ing to csnnect to yolr
r . r i l l  get  a bLls.v rnessager and i f  yar- t  are v ier . l ing channel  A. yor-r  r . r i l l  see a f f  tC0l ' { f ' lECi
RE0UEST: {nessaqe on screen

The CONI' IAX pararneter en the f i rst  pararneter screen af fects rnul t ip le urser operat ion also.
Yout may set a.  value f  rorn tL- l t - t  f  or  C0N| '1AX governinq how many of  your channel= may be
connected to f  rom other stat ions.  I {  yor-r  have i t  set  to 4.  and you have channels ( : r .1r :
act ive (connect ions in i t iated ei ther by you or the other stat ion).  only one more outside
stat ion may connect to yon (he wi l l  appear c ln channel  f , ) .  Any more stat isns t ry ing a
connect to yor- t  wi l l  receive a <.URCALL EUSY? an their  screen. However.  you rnay in i t iate
connects totai l ing rnore than 4.  The case where C0N|{AX is set  to (- t  says al I  stat ians t ry inq
you wi l l  f ind you busy. a.nd i f  set  ta 1.  wi l l  a l low one stat , ion at  a t ime to connect ta
' /oLr ( th is might be a good place to set  CONNAX i f  yor-r  are a novice at  a l l  th is -  doing so
st i l l  lock yout out of  any mult ip le connect operat ion).

When leaving rnul t ip le connect ion operat ion,  L lse t fSl  and set up channel  t - t  as the channel
to be monitored. This is a good habi t  to get into.  as i f  you enable CONMSG (set i t  0N).
i t  wi l l  not  wor l :  unless the channel  you expect connectg to come in on is the same one
being monitored.
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ERROR AND STATUS T4ESSAGES

In the Receive screen! as a part  o{  normal operat ion.  yot t  wi l l  see
signi f icance iE:

CI,ID:
I f  cmd: is the last  th ing on screenr i t  indicateg that
ready to receive a cornmand -  i t  is  in "cornmand mode".

t*{C0f'{[ '{ECTEII: . . . . CH. (:}

Same as C0NftlECTEll:
d i  sconnec ted.

br-rt i ndi cates yoLt

Hhose cal  I  fo l  I  ows.
the act ive channel  for

have di  sconnected or

several {nessaqes. Thei r

the Fli-64 r s

through the
this connect.

have been

Indicates yoLt are connected to the stat ion
diqipeaters indicated. and that Channel  t - t  is

TTf DISCONI' ]ECIED f ,H. ( : '

SAY I,JHAT?
nn indicat ion the Ft. -64 has looked {or
-  you probably qave an inval id command

can' t  C0t l f ' IECT

the command yot-t
or  mispel led or

eave i t ,  and can' t  f ind i t
mistyped i t .

You probably are already connected to someone or in the process oi  doing sct  and
the Ft ' . -54 r . lon' t  accept a new connect cornmand unt i l 'you disconnect (unless you are
reconnect ing to the other stat ion {or the purpoEe o{ establ ishinc a di f {erent
clrgipeat path).

can' t  t t ISCOFJf 'JECT
You are probably already dj .sconnected or rn the process o{ doing 50.

Fietr-y Cor-rnt E>rceeded'  
l " iay be fol lowed by the datel t ime and means that -vor- t  have t imed oct t  -  that  ' /oLt
sent a number of  cal  I  inq pacl :ets (which r f iay or rnay not have caused e
t* tCOlr l f r lECTEIl :  message on the other stat ion'5 screen) and yott  d idn' t  recerve a
decipherahle acknowledge packet f rom him. You wi l l  a lsct  receive th is mes: iaqe r f
yoLl  enter rrd.  t r . r ice in a row in the cof l l rnand orode -  the { i rst  I 'd"  being an
ins: t ruct i .on to the Ff i -64 to in i t iate a di .sconnect wi th the other stat i .on and the
second ' rd ' t  te l l ing the Ft i -64 that yor-r  ( fur ther)  hrant to abort  the disconnect
at ternpt and uni lateral ly manual ly disconnect.

Connect-  Fiequtest :
Ygl t  are connected to someone and another Etat ion has tr ied to connect to yot- t .  He
receiveE a message on his screen saylnq.. tJRCALLI.  EIJSY - i f  he has a Ft i -64 or
si mi I ar TltlC.

Input Ignored
Yout are in command rnode and have entered a cof lmand that the Ft{ : -64 rectrqnlzeg t i t t t
yuu hs. . re rnistated the "arqument" -  (a corrmand can con-r ist  of  a "verb" fo l lot ' led bi '
hn "arqurment" -  e.q "CONNECT NTETI- |7" -  where "CONNECT" is the verb and the

:-  |  . .balance is the argument.  In th iE examtrIe,  "L7" i ! ;  out  of  range.

Date and or l ime
Your have turrned ON the CONSTAf"IP. l " l t lNSl 'AF1F' .  DttYSIAf ' lF commands in sorne contbinat ion.

HINTS AFT]UT OF'ERATIN6

Some o{ the worthwhi le ideas that have co{ne oLtt  o{  the l ieat t le operat ing group might be of
use tg y6u. They rnay seern obvious to some! but useful  to others.

Sett ing LCOH OFF wi l l  put  a l l  your incominq text  in LtpPer case where i t  is  easi ly
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dist inguishable f rom the resul t ing lower case outgoing text .

You wi l l  soon learn to make a record o{ the best path to use to connect to someone with
the least  hops. I f  someone has connected to you and is marqinal ly connectedr the path he
has chosen wi l l  d isplay on the second pararneter screen. t t i thout disconnect ing.  you may go
bact:  to command nrode and enter a connect command using a better path.

I f  you are =ending f i les.  and many retr ies are occur incl .  set  FACL to 64 or even 32 to mat le
the packets shorter and minimize the chance of  thenr gett ing "hi t " .

I f  you wi.sh to mar: i rn i ie the throughpurt  of  a f i le t ransfer.  set  the FACL parameter to ?55.
and I ' IAXFRAI-IE to 7.  Use a dr-rplex voice-sty le repeater instead ef  a store and f  orward
digipeater.  Do bear in rnind though. that  the ma:r i rnum transrni t  buf fer  lenqth is f ,  f rameE
times ?56 bytes (or 7bB bytes),  io yoLr Jnay not see the fr - t l l  7 {rames go ol t t  utnless the
informat ion i .n each frarne rs short .

Lengthening yor.rr  TXD fronr 4 ta 7 to lc l  or  rnore may qive the other Etat ion's radio AGC a
chance to i ta i : i .  l i re in a weal l  s iqnal  Ei tuat ion before the data bytes come tc hi 's  radio.

Yo1rr  beacsn may be urse{ l t l  f  or  te l l ing al l  I is teners when yout ' l l  ret t t rnr  Qtr  that  yoLtr
bu{fer ig on and they can leave a message. or that  the best path to you is. . . . .  or  te l l inq
yoLrr  na{ne and OTH. oFr i f  used in the "beacon af ter  n" mode, Ieavinq a rnessage for a
ipeci f ic  cal ler  you ei :pect  to t ry and cal l  yout ( the beacon message can be made to
transrni t  a short  t i rne af ter  he Eends you his cal l inq pact:et) .  Don' t  l tpset your fe l low
stat i .ons by c logging thei . r  screens and buffers wi th your beacons thottgh.

Don't {orget that yor-r can beacon or transmit UNFfIOT0 in Converse mode I'HRIIUGH Of{E Ol{ l- l0liE
DIGIPEATET(S so thi t  ycrLl  can get the t ransmission to the geographical  center of  those you
want to hear i t ,  as wel l  as to al l  those within earEhot oi  the digipeaters.

I f  there is an (unattended) packet stat ion at  a high place operat inq as a diqiFeater,
ref iember that  your stat ion rnay not be able to hear non-digipeated traf f ic  or ig inat ing
near the dest inat ion stat ion.  The col l i .s ions at  the digipeater between yor- t r  input pact lets
to the digipeeter and the remete packets rnay cal lse you to retry and t ime aut.  Encourage
al l  local-  pact :et  users to always'use the repeater when on that f requencyr and to l imi t
non-repeater 85t--is to another freqeiency.

Ee conEiderat-e s{  any voice t raf{ ic on yolrr  chosen frequency. Use the Squelch Inpuf-
f  eatnre of  the Fl ' . : : -54.  as the audio carr ier  detect  CSI- IA system is not rel  iable in
inhibi t ing t ran:rnission on a voice channel .  The voi .ce t ra{f ic probably has been l ts ing the
channel  for  f idf l r7 1lpc1r-s and feels mere "ownership" of  i t  than they feel  Your the noisy
newco{ner" f iay have. How gcrod a diplornat are yor-r? The best solut ion somet i rnes i - -  to get
your packet t raf f ic  of{  the voice f requency. Tal :e your own voice t raf i ic  of f  onto anolher
frequency, and yor-rr  fe l loH pacl :Eteers wi l l  love your.  There is r tothinq f ioFe frutstrat ing
than havinq to abandon packet ior  an hour- long rambl inq voice 0S0.
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CHAFTEft 7

PARAI-.IETEF SCREENS

In order to provide cornplete { Ie:<ibi l i ty  when operat inq yoLrr  pact let  stat ion,  the
Ft i -54 cornes wi th an extensive I  is t  of  set table pararneters.  

'  
At  f  i rst  th is may seem a

bi  t  overwhel rni  ng.  Fut to be slr re ) ,oLrr  {  i  rst  pacl :et  exper i  enceE are s l tccessf t_r l  ,  r . re
have preset each parameter to a defaul t  value that should be close to r^rhat vou sr i l l
act l ta l  I  y want.

AE yoLr e;(per iment r . t i th yolrr  Ft l . -54 yoLt wi l l  f  ind that  yclLr inay want to change a f  ew
of these parameters.  The changes you make can be saved on dis[ , :  (not  cassette) and
reutsed later (Eee the descr ipt ion o{ the SAVE cornrnand).  You nra},  choose to use di . { f  erent
values {or di f ferent type= of 'operat ion,  such as one Eet for  VHF and another for  HF.

l ' lost  of  the pat-ameters are selected {rorn a {nenLl .  Some of the parameters are entered
lrom the keyboard whi le in the FACKET SCREEN. To get to the PAFAI, IETERS l . lEf{U f  rorn the
FACF:ET SCREEN sirnply press the large t f51 key on the i ight  of  yolrr  co{nputter,  The fol lowing
I ist  of  select ions wi thout the "sec" and "range" columns wi l l  appear (please nate that  the
lgt lcr ipt ions of__BTEXT. CTEXT, C0NNECTt CUNVEFSE. DiSC0NNECI-.  l '1FRoN. MTO! l ' , lyCALL!
TRANSPARENT. UNFROT0. and VIA appear in the chapter cal led The Fac[ret  Screen):

Name sec ranqe l {ame sec ranqe lrlame sec range

0l.J
0t'J
45 i  1-355

ON
T]FF
of{
OFF

o-255
,fq .-r- I E;

.4J r_.  ILI

{-
l -  -L

rl-?55
. lC' rJ-?55

L!-15

. (J4 1- 16

Not ice that sorne are fo l lowed by the word ON or OFF. Eorne are fo l losred bi ,  numbers.  and
st i l l  others are fo l lowed by unique notat ions such as C0. Lool l ing at  the screen. not ice
elso that one o{ the paramet-ers iE l is ted in reverse video. Thi= hignl ight ing lets you
l : :not ' ' t  which pararneter the computer is prepared to change. Touch one of  the l ;eye in the
Iower r ight  hand corner of  your l : :eyboard labeled: "CRSF".

As you tap the l ley agai .n and again.  not ice that  the highl ight ing moveg from parameter
to parameter.  but  occasional ly skips one or more of  the i tems l is ted on your screen.
You wiI I  d iscover that  i f  you hold the ISHIFTI key down at  the sarne t ime you tap the
ICFSRI key the reverse video cLrrsor moves in the opposi te direct ion.  Yor-r  may f iove i t  f rorn
column to colurnn by using the lef t - r ight  ICURSORI key and the TSHIFTJ key.

For the purpose of  th is tutor ia l ,  move the cursor to the pere{neter "ECHO". Now tap
the large IRETUFN1 key again and again.  Eecause the computer switches bact l  and ior th
between ON and OFF. we cal l  th is a toogle parameter.  There are several  toggie
parameters in the group. The purpose of  these wi l l  be e>lplained later.

AUTOCR_T {J (J-255 I 'IAXFRAI-1E 4
AUT0CR-R 8C) (:)-?5:; NFiLT g(xt(,Cr
AUTOLF_T OFF I.IFILT $I)O('(J
AUTOLF-R OFF |',I[f.{ITOR 2
AX35L2V2 OFF T4Of.{CON OFF
AXDELAY {, . 1" {:}_15 I 'IOf{DI6I OFF
AXHAl{t :  {J .1:  (J-15 H0f{ f iEJ OFF
EAND VHF },IOf.JRFT T]FF
EEAC0N EV {J 10 (-1-25I HFROM ALL
cHEClr: f,C) 1(:l {}-"5: NTO NOf.{E
CONI1SG OFF HUNSTAHP OFF
CONMODE CON\,, I,IYCALL FH64
CONHAX 1IJ O-1U FACLEN 1?8
COI{sJTAI4P OFF F,ACTII'1 AF 4
CFACTIHE OFF FASSALL OFF
DAYSTAI"IF OFF FFIi.JTER I.
DIEIPEAT ON FRNCND O
DHAIT'  ? .  ( : r4 { : } -15 RESFTINE 1?
ECHO ON ftETF:Y 1{J
FRACT{. f, I 1- 16 SLIUELCH t1EG
FULLDUF OFF TXDELAY q
HARDTII4E 0N Lfl. lFF:OT0 C0
HEADERLN 0l' l  I{IRAP 0N
LCO[';: 0N XHITOIl Of.{

L-/

*0-7F
$0-7F
ir-6

RTTY:
AUTO-CF:
AUTO-LF
Aft0Tt't0
Jtr ,LLHI-

U5[S
TIIDESHIFT
HOftDOUT
XN I TftEV
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Now move the curEor to the Hord: "RETRY". This t ime. i f  you press the LRETURNI key,
nothing happens. Bt- t t  i {  yot-r  type the nt tmber t tTt '  i t  replaces the l t - t  that  was on your
screen. You may type in any number here that you choose. Val id numberE for th is
parameter are f rom Ct to 15. I {  you type in an inval id nurnber,  the cornputer wi l l  swi tch
bacl :  to the old value when you Fress the ICRSRI key or [RETURI'{1.

Yott  wi l l  nst ice that  you cannot move the cursor to Eome o{ the parameters.  For
e: lample.  HYC is skipped every t i rne you at tempt to highl ight  i t .  This pararneter i .s
real ly a parameter that-  must be get whi le yoLl  are at  the FAC[{.ET SCREEI{ .  For convenience
we have chosen to display i t -  here alonq wit-h these pararneters.  [ ' le can change your cal l
{ rorn Fl ' ; .64 to your ot{n amatenr cal l  by { i rst  touchir ig the t {51 } , :ey twice to get to the
main pacl iet  screen. At the bot- torn of  your screen you should see the let ters "cmd:".  ( I i

a^^ '  + -^^ these I  et ters tor-rch the t tTl  t rey) .  Tor lch the l  et ter  " l '1"  and the screenyuLr uulr  L 5EE L

jumps up to display two windowE. The cmd appears in the upper receive window and the
in the lor{er l :eyboard windor. l .  Tolrch the let ter  "Y" so that the word " l ' lY" appears.

Then touch the TSFACE FARI and type your cal l .  Use the bacl iup arrow i f  you have to mal:e
any chanqes. and preEs IF|ETURNI when i t  is  f in ished. (Note:  whenever you presE the
tRETURtl l  l ley yor- t  wi l l  see a reverse colon on the screen. l t {ow i f  you tor-rch [ f5]  again and
return to the OFTII INS l ' lEl . . lU'yor-r  shor-r ld see that your cal l  iE l is ted on the screen. Other
FararneterE that must be entered frorn the FACI{ET SCREEN wi l l  be discussed Iater.

Tal :e a moment or two to e: . r t rer i rnent wi th the l :eyboard whi le in th is f lenu. A{ter yor-r  have
a good feel  for  moving aroutnd the screen and changing par-ameters,  t ry pressing the
t{51 | , . :ey aqain,  I f  } ,or- t  { ind that yoLl  have returned to the FACI{ET SCFEEI. I .  press t fSl
twice.  You should f ind a display of  yolrr  current parameters:

ETEXT: AEA Fl i -54 Anssrer ing Systern act ive
CTEXT: AEA Fl i -64 Auto-Answer --  Please le
ave nessager then disconnect.
{J DISCTJNNECTED
Uf,lFFiOTO: C0
HOl"l FRtll'l: ALL
tlON T0: Nrlt lE

These parameters are displa 'yecl  here,  but they cannot be changed nnless you return to the
FACI: ;ET SCREEN by pres=ing t f5J once as we did ear l ier  wi th your cal l .  l ' lot ice that  tapping
tfSl  again and again " toqgles" yoLr back and {orth between the two para{neter screens and
the main pacl : :et  Ecreen.

The {ol  i  or . r i  ng pages contai  n a detai  l  ed I  i  Et  a{  the pac[ ' :et  parameter=:

FIRST FARAMETER SCREEN

The fol lor+inq is a l ls t ing of  a l l  the parameters avai lable to ! 'or t  r . r i th the Ft i -64.  The
valueE shown here are the defaul t  values that wi l l  be in ef fect  whenever you turn the
Fl{ . -64 on. Unless otherwise Etated. these can be changed {rsm the FARA|{ETERS I ' IENU which
iE found by tctuching the Iarge t fSl  funct ion key on the r ight  s i .de of  your cornputer.  L jse
ei ther o{ the ICRSRI l :eys and the ISHIFI- I  l ( .EY to select  the parameter yolr  wiEh to change.
Toggle the OFF/O| ' {  parameters using the TRETURNJ } :ey:  enter the number and then no., ,e f rcm
the netmeric optrons to ei fect  the change. See the SAVE cornrnand {rorn the Opening f ' lenu {r-sr
i  nformat i  on on savi  nq your pararneters to di  str .  The parameters here are I  i  s ted i  n
alphabet ical  order i  on-Ecreen order is s l ight ly di f {erent.

TII.JTOCR_T (J
Ar-r f -o carr i  aqe return on transmi t  d i  sabl  ed

l ' lay be (r-1-255)

Carr iage returns wi l l  autonat ical ly be
frorn the last  carr iage return.  This
the screen of  the other stat ion.
added. For a value of  8(1.  the return
at col l rmn 8(- t r  r+hichever co{nes f i rst .

sent {or you af ter  a given nurnber of  characters
,nay prove to be useful  i f  you know the width of

I {  Ct is selected. no carr iage ret t r rns wrI I  be
is inserted at  the f i rst  space af ter  character 76 or

Related parameters:  AIJTOCR-R.AUTOLF-R.AUTOLF-T
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AUTOCR-R 80
Auto carr iage return on receive af ter  B(t  characters.

l ' lay be (0-?55)

Carr iage returns wi l l  autornat ical ly be added to text  you receive af ter  a given number
of characters Eince the last  return.  I f  0 iE selectedr no carr iage returns wi l l  be added.

Rel ated parameters: AUTOCR-T. AUTOLF-R. AUTOLF-T

AUTOLF-T CIFF
Ar-r to l ine {eed on transmit

Toggies:  ON/UFF

I+ AUTOLF-T ON is selected a I ine feed wi l l  automat ical l ) ,  be
return is sent.  I t  has been general ly accepted that i f  l ine
responsibi l i ty  of  the receiv ing i tat ion to insert  thern.

Related pirameters:  AUT0CR-T.AUTOLF-R,AUTOLF-T

AUTOLF_R t]FF
Auto l ine feed on receive

Toggles:  ON/OFF

IF AUTOLF-R ON is selected l ine feeds wi l l  autornat ical ly be
return is received. This nray be needed when some pr inters
stet ion.  I f  the other stat ion is sending l ine {eeds and yonr
set ON! double spaci .ng r^r i l l  appear on your screen.

Related parameters:  AUTOCR-R.AUTOLF-T

added each t ime a carr iage
feeds are needed i t  is  the

added each t ime a carr iage
are used with your packet

stat ion has this parameter

AX25L2V2 OFF
AX.?s Level  2 Version ?

ToggIes:  ON/UFF

Version ? of  the AX.?s Facket Radio Frotocol  is  present ly the most current protocol  useci
lor  pacl :et  radio.  I t  includes many enhancements not found in version 1.  I f  set  OFF, the
Tl ' lC acts as an or ig inal  TAPR Tt '1C-1, wi th pre-Z.( l  protocol  .  Version 1pacl . :ets are always
Eent.  regardless of  the received packet type. I f  0N! the TNC acts as a TAPR TNC ? and uses
version 2.0 protocol  to in i t iate connects.  I f  the remote TNC responds usinq version 1
pacl lets.  the Fl l : -64 wi l l  revert  to version 1 rnode f  or  the durat ion of  the connectr  even
though the pararneter screen st i l l  says version ?.  t ieep in mind, that  as o{ th is wr i t ing.
most version 1 digipeaters wi l  I  not  repeat version 2 pac[: :ets.  The Fl . { -64 wi I  I  d ig ipeat
version 7 packets,  regardless o{ the state o{ the parameter strreen indicat ion.  The
indicat ion that the Ft{-64 is operat ing in version ? is the "+" s iqn to the lef t  of  the
CUNNECECTED word in the gtatus window o{ the packet screen.

In monitor mode, versisn 1 packets are shown with the pact:et  type in angle a.)  bracl :ets;
version 2.( l  packets have the type shown in square [ ]  brac[ , :ets.

AXDELAY ('
Ar-rx i l iary delay

nay be (O-15),  represent ing units o{ 12(t  rns

For voice repeater use! th is value speci f ies how much extra t ime t in addi t ion to
the normal delay set by TXDELAY' the TNC wi l l  wait  af ter keying up the transmit ter before
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data is sent.  This is handy i {  yol t r  t ransmit ter  needs extra t ine to stabi l ize i ts
frequency or i f  you are using a convent ional  voice repeater using a s low mechanical
relay.  I t  shout ld be used when the related parameter,  TXDELAY cannot provide an adeqnate
t i rne interval .  TXD wi l l  usual ly be enough for TNC to TNC communicat ion -  AXD is intended
f or other devi  ces and i  s n=ual  I  y I  ef  t  at  "( : t " .

The TNC wi l l  send f lag characters for  the durat ion of  AXD. You wi l l  hear them on air  as a
I tn i form "bLl i r"  {o l lowed by a chanqe to the raspy data in the pac[, :et  f rame i tsel f .

Flelated parameters:  AXHAN6.TXDELAY

AXHANG (:'
Aui :  i  I  i  ary hanq t i  me

rnay be (( : t -13) ,  represent i  ng t - rn i  tE o{ 12Lr mE

This value can be l rsed to increaEe channel  ut i l i rat ion when an audio repeater wi th a
hanq t i rne greater than 1!( t  rns is t - rsed. I {  the repeater squelch ta i l  is  eqcraL to the
hang t ime Eet by th is command. the TNC wi l l  not  invol :e the AXDELAY t ime for paci : :ets to be
sent before the ta i  I  has dropped.
Related paramelers:  AXDELAY

ETAND VHF
Band pararneters {or pacl :et

Tr,onl  oc.  t r l - | t r /Htr

VHF sets the marl :  and sFace t-anes to l?Crt : '  Hz and ?:( ! ( t  Hr and the transmit t inq baud
rate to 1?0(J.  These are the cornman VHF sett inqs.

HF: sets the mar-[ ' :  and sE'ace tones to ?11(t  H: and 2f ,1( : ,  H; and the tran--mi t t i  nc barrd
rate to 3{- t { : }  wi th the HFI-1-64 instal led.  This 2(r0 Hz shi f t  is  the cornmon shi f t  {or  HF.-  The
tone pair  is  p laced sl i th in the f i l ter  bandwidth o{ the HFf l -54; the same { i l ters are used
for the FTTY tones (21?5 and ???5).  I+ the HFt '1-64 is not instal led,  the cornmand Eets the
tones to 16t- t { t  and 1Et- t0 Hrr  and the FLI--  detectsr  on the main Pl : . -64 board is used. The
command hI IDESHIFT sets the rnark and space tones {or Arntor.  Bautdot and ASCII .

Rel  ated parameters:  WIDESHIFf

EEACO|'{ EV O
Eeacon interval

rnay be (( : ' - "55) r  r -epreEent i  nq uni  ts of  l t - t  =econds
ma;* be EVEftY/AFTEE

The message : tored as FI-EXT t t i l l  he t ransrni t ted UNFftOT0 (v ia whatever digipeat path lg
=peci f ied in the UI ' {FRUTO command} as of ten as the t ime interval  =peci{ ies.  I f  the
interval  is  iero ne beacons are t ransrni t ted.  I {  EVEFY is speci f ieci .  the beacsn
wi l  I  he t ransmit ted no matter what the l inf ' :  s tate is (whether connected or
disconnected).

I f  AFTEF is speci f ied,  the beacon wi l l  t ransmit  only once a{ter the speci f ied
interval  wi th no l in l , :  act iv i ty.  The frame ( in ei ther caEe) is addressed to BEACON. The
AFTEF mode ig useful  to [ , :eep froor c l r - r t ter ing the f requency and the other stat ion screens!
as i t  sends the beacon only when there is someone on frequency to hear i t .  Nate i f  you are
beaconing using a digipeated path.  the command wiI I  interpret  the digipeater packet as
"channel  act iv i ty"  and wiI I  reset the t i .mer causing another beacon af ter  the speci f ied
t  i  nre i  nterval  .

To select  the "AF1-ER" parameter touch the (A) t ley and the let ters "AF" wi l l  appear next
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to the word "EEACON". To select  the "EVERY"
"EV" wi l l  appear.  I f  you wish to change 5ust

Comrnonly t tsed Beacon intervals and their
minutes):

$ = 1 min.
18 = 5 min.
i t ' r  = 5 min'

180 = 3( '  rn in.

To set ETEXI see the descr ipt ion of  the cornmand.

Related pararneters:  BTEXT.UNPR0TO

ETEXT
Beacon Te:<t

may be any text r-rp to 128 characters

Eeacon Te:<t  is  a short  message that you want t ransmit ted ar-r tonrat ical ly at  .  some t ime

inleivaf  set  by the command BEf iCf lN. The defaul t  message: "AEA Ft{-64 Answering System

act ive."  wi l l  bL t ransmit ted at  that  interval  Ltnless you have changed the text .

To change the beacon text .  af ter  "cmd:" type "BT" {c l lowed by the new beacon and IRETURNI.

For e:< arnp I e:

BT TEST TEST TEST TEST TEST TRETURN]

This wi l l  change the beacon to the rnessage: "TEST TEST TEST TEST IEST"

BEACOI'IS ARE TRANST'IITTED USING YOUR UNFROTO PATH.

Related commands: FEAC0N.CTEXT.UNFF0TO

CHECIJ. f,(I
Automat ic Time-Out

may he ((r-255) represent ing t tn i ts c{  10 sec.

I f  a ' ra lue of  0 is selected. CHECf{ is total ly inact ive.

I f  the stat ion yoLr are connected to "disappears"r  df i  o lder TNC could rernain in the

connected state +oi-ver,  refusing any neF{ connect at tempt=. In.order to prevent th is l : ind

-1 

tocpup, the FK-b4 wi i t  t ry to i tean up the l in[ , :  af ter  a speci{ ied t ime interval-

I f  a value greater than 0 is selected, , the PF.-64 wi l l  wai t  for  the.  speci f . ied t i rne

interval  (which is cal led the f -= in ierval i  for  the other =tat ion to send some data'  (The

Tf,  t imer status is shown in Honi tor  mode 6 in the status panel  of  the Packet screen) '  I f

no data is received the Fl ' . : -64 wi l l  ( {or  a version 1 l in i : }  t ry to reEtabl ish the l int l  by

i-ndi .nq SAEl, t  (connect)  f rames. I f  the l ink is a verEion ?.o l in[ ' : . r . the-PH-64.wi11 test  the

i int  nV sendinq nX frames with the Fol l  b i t  set .  Af ter  doing thiE RETRY t imes with ns

i==poni" .  i t  wi l l  s tar t  sending SABH (connect requesl l - f rarnes. I f  th is is unsucceEful  in

the case of  e i ther version 1 or ?,  the RETRY numbdr wi l l  be exceeded and your-stat ion wr l l

t i rne out ancl  be avai lable for  a new connect ion.  Always set the CHECH interval  to a value

qi ; . t= i -  th i"  FRACK t imeE 17 ( the max FRACK intervai) .  A message.wi l l  d isplay a{ter a

iuccessful l  CHECK showing the I in[< state (***C0NNECTED T0 XXX V YYY).

Note:CHECK wi l l  not  work i f  you try to test  th is wi th a connect to yoursel f .

pararneter touch the (E) keY
the nurnber,  enter i t  onlY.

sett ings (div ide the sett ing

and the let ters

by 6 and get
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Note: If the PK-64 disconnects you
disconnect,  that  is  no at t impt
stat ion is pre-version ?.  he
sorneone else.  Be a good neighbclr

Rel  ated parameters:  CON|ISG. CfEXT

becaurse o{ a t ime out,  i t  sr i l l  be a uni lateral
is made to disconnect the other end. I f  t f re--ot f rer

aray be lef t  hanging and be .FUSy. for  a connect f rorn
and don' t  do Lhis to him.

CONM56 T]FF
Ar-rto Connect l"lessaqe

Toggles:0N/0FF

Hhen C0Nl ' lsG is 0N. the messaqe stored as CTEXT is automat ical ly sent when anotherstat ion connects to yor-rr  FF:-64. I f  C0NH56 i i  aFf tne-te* i ' - ' i i -not  sent.

Note: I f  you in i t iate the connect,  the autornat ic CTEXT nessage r^r i l I  not  be sent.  but  the
t i rner is st i I I  act ive

Nete: I{  the monitored mult iple connect channel descr ibed in the Facket Screen chapternot lef  t  at  .CH. (rr  and CH. t l  receives an incorning connectr  the CTEXT messafe'wi  I  tbe sent,  and the blr f fer  wi t l  not  record the othir  stat io i 's  r r ,*ssage.

Note: I f  l '1ONCoN is 0N whi le the 0S0 buffer is recording the other stat ion's mesEaqer
.ot !F.  pact :et  t raf f ic  on the radio channel  wi l l  6e rnoni tored and stored in thebuffer in addi t ion to the message.

CONHODE CONV
Connect l ' lode

toggi eE C0NV./TRANS

CONV: ConnectE to yol t r  stat i  on wi  I  I  automat i  cal  l ; ,  catrse the Ft i -64 to go j .  nto the
Converse l ' lode.

TRANS: Connects to ysur stat i  on wi  I  I  automat i  cal  I  y calrse the Ff i -64 to
Transparent l " lode.

The .  connect.rnay resl t l . t  e i ther f  rom a connect request received f  rorn another
one i .n i t iated by yoursel f .  I f  the Ft{-64 is already in Coverse or Transparent
connect ion is cornpleted the mode wi l t  not  be chaneed.
Related parameters:  CPACTIHE. PACTIME

l5
not

any
o50

go i  nto the

stat ion t r r  hy
Hsde Fthen the

CONI1AX 1(t
l " laxirnum nlrmber o{ connect ions

values:Lt-10

(t :  l r lo stat ions f iay connect
"busy" report .

to yor-rr  Ff . . -641 thoge try ing wi l l retret  ve a

1 through l t - t :  Stat ions.  reqlrest ing ts connect rnay do so. urnt i I  the cnmulat ive number
connected equals the value set.  Addi t ional 'stat ions t ry inq to connect wi l l
receive a , 'bLtgy, ,  report .

occasional ly you-may not want anyone to connect to your stat ion.  This parameter wi l la l low you to leave your stat ion'on the air  so that  i t  can be used for digipeat ing
and/or your beacon can be transmit ted but connectE wi l l  not  occur.  

- - :

I f  CoNt{AX is O or i f  the otax number of  channels is act ive,  you may st i l l  in i t iate ac.onnect yoursel f  on an addi t ional  channel .  Af ter  you have f in ishlo you. pact<ei  oso thePJ<-64 wi l l  refuse connects in excess of  the nurnber set .
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I+ a stat ion is refused a connect to you. O, the message!

*** connect reqlrest :  (CALLSI6N>

wi l l  be displayed on yolrr  screen, where <CALLSI6N) is the cal l  o{  the stat ion request inq
the connect.  You may then int iate the connect yoursel f .  CAUTION: occasional ly a
stat ion {nay need a speci f ic  path in order to connect to you. No indicat ion of  that
path wi l l  be displayed for you to use in connect ing to him.

Rel ated Parameters:  XNITOtj=

CONNECT

This direct  cgrnrnand is descr ibed in the Packet Screen chapter.

CONSTAI1F OFF
Date and Tirne Starnp ConnectE and Disconnects

blhen C0NSTA|4F iE 0N. the date and t ime are displayed on the screen as a part  of  the
connect and disconnect messages. I f  the OSO buffer is open! th is informat ion is
i .ncluded there for  later reference. I f  C0NSTAI-IF is OFF. th is informat ion is not
di  spl  ayed.

Related parameters: t lONSTAl"lP. DAYSTAHP

COI-{VERSE

This direct  command is descr ibed in the Facket Screen chaster.

CPACTIHE OFF
Converse Facket Timer

toggles:  Of ' l /OFF

ON: FACTII4E is nsed in Converse l , lode.

OFF: PACTIME is not used on Coverge Mode.

When CFACTII1E is ON, the FACTII ' IE parameter is used in Converse f ' lode as wel l  a= rn
Transparent Hode. This rnode is noraral ly used when a near Transparent Hode is
desired. In th is mode, characters are sent per iodical ly as in Transparent [ '1ode.
but the featureg of  Converse l ' lode are st i l l  avai lable.

AUTOCR-T shott l  d normal ly be OFF i  n th i  s mode, s i  nce othertr i  se carr i  age returrns r . i i  I  I
appear at  random intervals as the input is packet ieed by the t imer.

Reiated parameters:  FACTIHE

CTEXT
Connect Text

may be up to 128 characters

Whenever the command CONf"ISG is ON, the CTEXT rnessage sil l  autonatically be sent when
another stat ion connects ta your Pl i -64.
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l i l : : : i  i i : '  :  r i i l

To change the CTEXT rnessage. f rom command mode simply type CT fol lowed by the text .
For e>< amp I e :

CT HEY SAILOR! !

In th is case! the message: "HEY SAILOR! !"  wi l l  ar-r toorat ical ly be sent whenever another
stat- ion connectE to your Fl ' . -64.

Yor-r  ma'y also inrbed carr i .age returns in the te:r t  by typing CTRL-I ' I .

Related commands: FTEXT

DAYSTA|IF OFF
Enables date in CONST{i| '1F and l"lOf{STANF

Tnnn I  oc .  f lh l  /ntr t r

t^ lhen Of- | ,  incl l tdeE the date in CONSTAI"IF and l ' l0NSTAflF.  h lhen OFF. only the t ime is pr inted.
saving OS0 butf fer  Epace (such as would be the case i . f  yocr were out of  the house for the
a{ternaon}.

Relatecl pararneters: COI'JSTAfiF. l"lONSTAf'lF

DIGIFEAT ON
Enable Digipeater

Togqles:0N/OFF

hlhen thi  s parameter i  s tnrned ofr  r  any pacl :ets recei  ved that have yor-rr  stat i  on'  s caL l
in the digipeat sect ion of  i ts  address { ie ld wi l l  be retranErni t ted.  ThiE wi l l
not  interfere r . r i th any sther packet operat ion the Ft i -64 is per{orrning at  the t i r re.  I f
the parameter iE turrned of f .  d ig ipeat incl  wi l l  not  occur.  As a courtes'v '  to others.
DIGIFEAT is r-rEr-ral  Iy lef  t  on (as utel  1 as your stat ion).

Fiel  ated paraineters:  XHIT0F.

DISf,ONf.JECT

This direct  cornrnand i .s descr ihed in the Facket Screen chapter.

DI,JA I T ::
Digipeat Wait

may be (( : ) -15) represent ing uni ts o{ 4(:}  f i5.

l -h iE value is utsed to avoid col l is ions wl th digipeated pac[: :et5.  The FF.-64 wi l l  t rar t  the
speci f ied t i rne interval  af ter  Iast  hear inq data on the channel  heiore i t  t r -an-=nr i t=.
The best valure ul i  1 l  be determj.ned by e:<per i rnentat ioni  yoLr shor-r ld ta l :e rnto
considerat ion the TXDELAY of the EloweEt stat ion in t -he networl i .  Ask what ot .her ugers tn
youlr  networ l :  ar-e using.

This featnre iE orade avai lable to help alLeviate the drast ic redurct ion ef  thror-rqnE,r-r t
that  occurs on a channel  when dlgipeated packets suf ier  col l is ions.  I t  is  necessery
becaurse cnrrent ly.  d iq ipeated pacl- ;ets are nst  retr ied by the diqipeater.  but  rnr-rst  be
reEtarted by the or ig inat ing stat ion.  Digipeaters do not wai t  D[^IAIT bt- t t  t ransmit
i rnmediately.  I {  aI l  other stat ions operate wi th DWAIT. the digipeater wi l l .
capture the f requency everyt ime i t  has data to send and your networl :  wi l l  operate more
smoothl  y.

Relatecl  Commands: FRACI{
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ECHO ON
Keyboard echo

Toggles:  ON/OFF

UN: text  sent to the Ft{-64 wi l l  be echoed in the upper receive windsw and added to
the OSO buffer.

OFF: text  sent to the Fl , i -64 iE displayed in the lor+er keyboard windor. l  only.  I t  is
st i l l  t ransmit ted normal ly,  but  wi l l  not  appear in the O50 buffer.  This feature is
very handy when downloading text  { i IeE fronr yonr local  rnai lbox to your OS0 br-r f fer .
Commands and instruct ions that you send to the mai lbon wi l l  not  appear in the 0SO
bur{ f  er .

Related pararneters:  none

FRACI{ f,
Frame Retry -  Ac| : :noHledgement

may be (1-15)t  represent ing uni ts oi  I  second

After t ransmit t ing a packet requir ing acknowledgment,  the FK-64 wiI I  r . ra i t  the speci f ied
number of  secondc before increment ing the retry counter and sending i t  aqain.  I f  the
retry count speci t ied by RETRY is exceeded, the current operat ion is aborted. I f
the pacl tet  address includes digipeat requests.  the t ime between retr ies wi l l  be
ad 5 usted usi  ng the {  o i  I  ot" l i  ng f  ormut l  a:

Retry interval  = FRACK * (?tm + l )

where m is the number of  intermediate relay stat ions.

hlhen the retr ied packet is gent.  a random wait  t i rne is added to any other wai t  t i .mes in
LlEe. This i= to avoid locklrps where two stat ions reFeatediy coi l ide r . r i th each other.

Related pararneters:  Dt4AIT

FULLDUP OFF
Ful lduplex

Toggl es: 0t'{/OFF

0N: Fr- t l1 duplex mode is enabled.

OFF: Ful l  dunle>: mode is disabled.

hlhen FULLDUF is OFF the Ft(-64 utses the carr ier-detect  s ignal  f  rorn wi th in i ts rnodenl  to
avoid col l is ions,  and acknowledges packets wi . th a s ingle acl :nowledgment.  t lhen FULLDUF
is ON, the FH-64 ignores the carr ier-detest  s ignal  and acknowledges pacl :ets
indiv idual ly.  FULLDUP 0N is useful  for  fu l l -duplex radio operat ion.  such as through 0Sf,AFi
1( i .  The SOUELCH cornmand is overr idden in the ON rnode.

Related parameters:  SL1UELCH
HARDTII"IE OI{
Hardware clock

Toggles:  ON/OFF

Host users wi l l  want to use the hardware clock in the C-64, br- t t  a few wi l i  + ind that the
clocl :s on their  computer runs too fast  ( the C-64 is noted for th is problem).  I f  th is is
the case, Eelect  the so{tware c lock by set t ing HARDTIT' IE OFF. Note:  the software c locF: wi l l
lose some t ime dur ing disk I /0.

Rel ated pararneters: none
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HEADERLN ON
Line feed af ter  header l ineE

Toggles:  UN/0FF

hlhen moni tor i  ng pac[, :etE! a header te l  I  i  ng the
possibly other informat ion.  may be displayed. I {
carr iage retnrn is ursed at  the end of  the header
new l ine.  I f  HEAIIERLN is UFF. the text  wi l I  appear

Rel ated pararneters: NOl.' l I I '0R. NINCON

origin and dest inat ion as wel  I  as
HEADERLN is 0N, a I  ine feed and

so the text  of  the pacl :et  appears on a
on the same l ine as the header.

LCUtr: Ot{
Lower case ol :ay

ToggIes:  0N/OFF

UN: lower-case characters received by the Ftt : -64 are displayed as surch.

UFF: Iower-case characters are displayed as upper-case characters.

This parameter has no e{{ect  on characters received in TFANSFAFET{T mode. Input characters
ancl  echoed characters are not case translated.

Your computer or terminal  may not accept lower caEe charactersl  in th is event,  the comnand
is useful .  Also you may wish to have al l  incoming text  of f  the air  d isplay eE upper case
in order to more easi ly dist inguish i t  { rom your outgoing lower case on the screen.

Related parameters:  none

NAXFRAI.IE 4
f" laximlrn out=tanding {rames

may be (1-7) .  speci f  y ing the nurnber of  packet f  rarnes

HAXFRAI4E sets a l imi t  on the nurnber of  f  rames that the Ft : . -64 may have outstandinq
(unacl . . :nowledged) at  any one t i rne.  I t  is  a lso the mar: imr:m number of  cont iguous frames the
FK-64 may send in a s ingle packet.  I f  Eome but not ai l  of  the outstanding {rames are
acl : :nowl edged r  a smal I  er  number may be transmi t ted t -he neir  t  t i  me. or new f  rarneE
rnay be inclurded in the retransf i i iss ion.  so that the total  urnacl , :nowledged f  rameg wi l  l
not  exceed l - lAXFftAf lE.

NIITE: I f  yon { i .nd that condi t ians resur l t  in {reqLtent "retr ieE"r}oLr rnaf f ind that you can
improve the throughput by Ioweri .ng th is pararneter.  The manimum pact:et  receive
br-r{ fer  space of  the other stat ion {nay be e;<ceeded i f  yor-r  set  youtr  outeoinq pacl . ;et
s i :e too Iarge.

For { i le t ransfer=.  yolr  may f ind that set t ing to 7.  and sett ing FACLEITI to 255 wi i l
g ive you the rnaximaum thror lghput on a good ernpty VHF channel  .  The Fl i -64 t ransmit
bur{ fer  is f , t :56 bytes long and yolr  rnay never achi .eve 7 f rames to a packet ( i f  the
indiv idual  f rarner i  are smal ler  than ?56 bytesr you ma.y see 7 f ranes max).

Relatecl  paranreters:  FACLEN

tlFILT $Ou0r-r
Fi l ters ont selected incoming characters

may be up to {our he>r($) representat ions of  ASCII  characters ranging between $O-$7F

You nay choose up to four characters to f i l ter  out  of  the text  of  incoming packets before
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they are pr inted ongcreen or in a buffer.  For exarnple,  to f i l ter  out  the bel l  character
type in a 7 such that the display would read : t7.  To f i l ter  out  carr iage returns ($OD).
l ine f  eeds ($t lA).  and bel ls ($(r7l  !  set  the two t" lFILT l ines to 5Ct7(tA and !s(rD. The b
character should not be typed in.

Yott  may wish to use this featrrre i {  the other stat ion { for  example) is sending a CR and a
LF af ter  40 characters because that is the width o{ hiE computer screen. In gener-al .  you
Ehott ld Eend text  that  is  nnformatted and let  the other stat ion do his own fornrat t inq.

MFRCII-1 ALL
l ' lonr tor  pacl :ets {rorn

A i  is t  o{  cal  ls igns {qr stat ions yolr  wish to rnoni tor  (0R RE.]Ef,T) rna1, be entered in the
C0MflAt ' {D HUDE. To do thiE your must be at  the PACI{ET SCftEEN in Cl- ' lD l -10D8 with a "cmd:" cn the
SCreen.

For exarnple type: NFROIl  I IFTFHC.NTETI-?.W7RXS IRETI-JRNI

Note that the cal ls are separated with commas. The l is t  may contain up to 1O cal ls.  In
thiE example pacl :ets sent by those stat ions l is ted wi l l  be displayed on your screen. In
addi t ion.  pacl : :ets sent by others directed to stat ionE l is ted in your f ' lTO l is t  wi l  a lso
be displayed.

MFFOT'I  ALL and MFF0H N0NE are perrnissible.  t {hen l lFR0l ' l  ALL is chosen, aI I  pacl tets r . r i I l  be
monitored. t lhen HFR0I ' |  NONE ig chosen only those packets directed to stat ions l is ted in
your f" lTO l ist  r . r i I l  be displayed.

Eirarnp I  es:
NF ALL
I,IF I{F7XYZ. bIATAFC. NTTTL_f,

The I ' tF and l '1T l is tE are displayed on the second pararneter screen.

I f  the opt ion.  NOhIREJ is 0N, the f r - rnct ion of  th is cornmand is reversed. Instead ot
noni tor i .ng pacl lets or ig inat ing f rorn stat ions i .n th is l is t ,  those packets are reiected
by the FF:-54, and al l  others are noni tored. Thi= command has no ef{ect  on the digipeat ine
capabi l i t ies of  your stat ion.

I f  yol l  have the l " t ' l f ' lRFT corrmand of t :  and are displaying pacl iets or ig inat ing f rorn
digipeaters.  you wi I  I  not  see a digipeated pact let  f  rorn that  d ig ipeater . iutst  because the
digipeater cal l  is  in yoLrr  I ' lF l is t l  the l " lF and t ' lT parameters only monitor cal ls that  aFe
in the " to" ancJ " f rof i l "  sect ions of  the address f ie ld in the f rame.

Note:  NOf ' ] ITOR mutst  be set hiqher tha-n ( : t  for  MFR0I ' l  to have any ef fer t .

Re t at ed p ar arnet er s : l ' l t lN I 
. l-OR 

. f ' l0l '{ALL. l{0l{C0t'{. HONRPT. HONREJ . f ' l  T0

t",toNCof',1 oFF
Honitor whi  Ie connected

Ol 'J:  enable monitor mode r . rh i le state iE C0NNECTEI)

UFF: disable rnoni tor  mode whi le state i .s C0|{NEUTED

I f  NONCON is Ol. l ,  the Fl : -64 wi  I  I  d isplay the packet
addi t ion to pachets sent to you whi le you are CUNNECTED.
other stat ions have come up on the air  whi le yon are
sho they are.  AI t  of  the related "monitor"  parameters are

act iv i ty on your f requency in
This is handy i f  you not ice that

chatt  i  ng and want to l :now
ef f  ect ive whi  le I4ONCON is ON.
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Packets to you wi l l  d isptay wi th a TolFrom header.  unl ike the s i tuat ion wi th I1ONCON OFF.

Note:  I f  NONIT0II  is  0.  HONCUN wi l l  have no e{fect .

Rel  ated parameters:  MONI TUR, MUNALL. M0NRPT! MONftEJ'  HFR0M. l '1T0

HOIJDi6I  OFF
l ' loni  tor  when yort  are a di  g i  peater

UFF: l . lormal inoni tor inql  as determi.ned by t -he var ionE monitor comnandE

ON: I  and UI f rames r . i i th <.Uft f ,ALL).  as the ne:<t  d ig ipeater in the digipeater f ie ld are
cl isplayed whether yol t  are connected or disconnected.

I f  f '1ONDIGI is OFF and,r ,e1-sr oroni tor  modes are set  to set  to rnoni tor  { rames that inclutde yout
as one of  the digipeaters in the rout inq.  you wi l l  see theEe frameE. I+ your rnoni tor
commands are set  sLrch that ) ,oLt  r { i  I  I  not  see these f  rarneg. t l t rn i  nc | '10NDIGI Ol ' {  wi  I  I  caLtse
thern to be monitored. The co{nmand is useful  i f  you are wonder inq why your t ransmit ter  iE
more act ive than ycr- t  wett ld e:<pect.

Rel  ated Fararneters ' :  l ' l0NITOR. HONCON. HREJ. MFFTr t ' lFR0M. t4T0

f4CINiTOR :

may be ((J-6)

( t  No pacl :ets are {noni tored.

1 OnIy un-nLrf i ibered informat ion (UI)  f rames are displayed. These are {rarne=
resul t ing i rorn an unconnected transmission. This is handy, for  an unprotor round-
table t ipe 050s. i f  sther stat ions are connected and uts ing the {requency their
pacl :ets are not displayed.

? AE in l  br-r t  nnrrbered in{orrnat ion ( i )  f rame= also are displayed. These are f rames.
nurnbered in order of  qenerat ion.  resul t ing f rorn a connected transmission.

. l  A= i  n : i .  br-r t  connect reqr- test  f  rames (SAEl" l )  and di  sconnect i rames (DISC) are
displayed wi th a header and ei ther the chara.cterE: r ; [ ;  615 t  lJ ]1 .

4 As i  n J.  br l t  Lrn-nLtmbered acl :nowl edgenent oi  connect and di  sconnect state
frarnes *ere diEplayed with a header and ei ther the characters:  {UA,}  or  ' .DH; '

5 As in 4.  br- t t  receive ready. receive not ready. re- iect- ,  and f  rame re_iect  are
displayed. This wi  I  I  a.ppear as the characterE: {RR; ' .  {RNR}r 4:RJ.: ' .  and <.FRHF;. .
I - { rame seqLrence nrtmberE are also displayed.

6 Shor+s internal  Etates of  the I  in l :  and the three t i rners.

7- 15 Dutp I  i  cates 6

1-he sequence nnmbers of  f tR. F{f . lF.  and REJ frames aFpears as <.RRif , } .  This nreanE the remote
statron expects the ne:t t  received I  f rame to be numbered i .

The sequence nnmbers o+ I  f rarnes appears as ( I i?.5) ' .  ThiE rneans the transrni t ted I  f rame i=
numbered 5,  and the next received I  f rame is expected to be numbered ?.

Fol l  and Final  b i ts are indicated ds "rF" and "rF" respect ively.

The PID byte.  i f  d i f {erent f ronr Ff l  (no layer 3 implemented),  is  shown af ter  the f rame
type, aE in " I I i?.5]DF:"
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The angle brackets ()  indicate the monitored frame is a pre-version 2.0 f rarne. Version 2.O
frames are shown in tl brackets. Also remeotber that the Packet screen status section
carrys a '+" indicat ion that you have set AX.25L2V2 ON.

In HONITOR level  6,  the internal  l ink state is shown in the Packet screen status panel  and
is numbered according to the ARRL 4X.25 Level  ?.0 spec as fo l lows:

5Ql Disconnected
5{ l? Link setup
S(J3 Frame re5ect
S{J4 Disconnect request
505 In{ormat ion t ransfer
S(J6 REJ frame sent
S07 Llai  t i  ng ac[ : :nowl edge
S08 Device busy
Sttg Fenote device br-rsy
S 1{:r  Eoth devr ces busy 

'

S11 =7andB
S1? =7and9
S13 =7and1(t
S14 =6andB
S15 =6and9
516 =6and10

The t iorer stateg are shown in the Facl" :et  screen stat l ts paneL in MONITOR level  6.  T1 1s
the FRACI:  t imer i  T2 is RESFTit lE/ l tJ seconds. and T3 is CHECI' i {1O seconds. I f  the'y are
displayed, they are act ive.

Rel ated parameters : I{ONALL. I1ONCON. I1ONRPT ! HONREJ. t" ' lFR0l' l r t4T0

HONSTAT1F OFF
Monitor Time Stamp

When I" IONST'AHF is ON the t ime and date ( i f  DAYSTAI"IF is ON) are displayed with headers.
This al lows you to determine Hhen messageE were monitored when you view them later in
your buffer.  When l" lONSTAi" lF is OFF, the date and t inre do not appear wi th the headers.
MONSTAMF iE ful ly independent o{ the related para,neter C0NSTAHF.

Related parameters:  C0NSTAMF,DAYSTAHF

HOf'JREJ OFF
l ' loni  tor  Fe;ect

Toggles:  0N/OFF

This parameter s i .mnltaneously reverseE the f  unct ion of  both t ' lT0 and I ' lFt tOM. When I{ONREJ
is OFF these two parameters perform normal ly.  speci fy inq whrch pac[:ets wi l l  be
displayed on yoLrr  screen. t lhen | ' IONREJ is ON, the packets who=e address are l is ted in HTO
and I" IFROH are rejectect  and not displayecl  .

I f ,  {or  e;rarnple.  yon r . lour ld I ike to monitor aI i  the act iv i ty c}n the f requencyr t t t - t t
not  have your buffer f i l ied wi th data sent f rom two local  mai lboxes (say t l t lRLI.hlSXU)r you
wor-r ld set  up the Ff: . -64 as f  o l lows:

MT]NITOR ?
I'IONREJ Of'l
l,lFROH H(IRLI ! t^15X0
t'lTO NOhtE

NOTE: In the above example it is important that l"lTO is set at NONE. That neans that none
of the "T(J" packets are f i l tered out.  as the funct ional  opposi te of  N0NE is ALL. 0nly
pacl iets "FROf' I "  h lClRLI and bl5X0 are f i l tered out.  I f  your had f" lTO set at  ALL, al l  packets
would be re3ected and you Hould not be able to monitor any packet act iv i ty.  Note that  th is
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coJnmand al lows select ive re5ect ion or monitor ing of packets whose source or dest inat ion
cal ls rnatch the l ' lFROl" l  and HTO cal ls l isted. [ t  does not al low monitor ing or re5ect ion of a
packet f rom a stat ion whose cal l  is  in the digipeat (VIA) port ion o{ the f rame.

Rel ated parameters: I{ONITOR! I1ONCON. MFItOH. MTO

I,IONfiFT T]FF
Monitor wi th t<epeat Fath Shown

Toggles:  UN/UFF

Digipeater paths o{ noni tored pacl , :ets are displayed. The cal  I  of  the
transrni t  the part icular pacl tet  iE displayed with an aster is l t
t {1ABC;. t lJ1DEFl(}h '1H6I t1^113fr .H r"r i  l1 indicate the msnitored pa.c} ' :et  i  s  f  rom
source stat ion is AEC and the dest inat ion stat ion is Jt iH.

OFF: Only the source and de-- t inat ion cal ls iqnE are displayed.

I t
t tcal

actual  d ig ipeater to
(X).  For er:arnpIe.
t { lDEF and that the

Note:  This pararneter has no ef{ect  unless MONIT0R is set  to a non-zero value.

Rel ated parameters: HONITOR.I4ONALL. t{t lNCON. NONREJ. HFFON. f4TO

HTO NONE
t' loni tor pacl , :ets to

A l iEt  of  cal ls igns for stat ions you wish to monitor (or re5ect)  may be entered in the
C0l, l l - , lAND M0DE. To do this you rnust be at the PACKET SCREEN in Cf ' lD l - ' l0DE with a "crnd:" on the
9Creen.

For exarnple type: t lTO t lB7FHf, .N7BTI-?.W7RXS IRETURNI

Note that the cal ls are separated ni th commas. The l is t  may contain up to 10 cal ls.  In
this example pachets sent to those stat ions l is ted wi l l  be displayed on your screen.
t lTO ALL and t{TO NOI{E are perrnissible.  l , lhen t lTO ALL is chosen. al l  pacl tets
wi l l  be noni tored. t r lhen l ' lT0 N0| 'JE is chosen only those pacl :ets directed to
stat ions l is ted in your f ' lFf tCIf ' l  l is t  wi l t  be displayed.

15
|  -  t l
tb

utsual ly desirable te e:<clude rnoni tor ing of  packets whose "T0" f ie id contains
such as "Ct l .  EEACON. 85T" and other repet i t ive '  screen-clogging types.

Note:  MONITOF murst  be set hiqher than i t  for  l '1TO to have any ef fect .

Rel  ated parameters :  l40NI TUR. MOf' IALL, HONCON, | ' IONRFT. H0NREJ. }1FROM

IIYCALL FIi64
l" ly cal l  is  . . .

n rnay be t- t -15 (CALL-n)

l ' lay be any conrbi  nat i  on of  r - rp to s i  i r  I  et ters or ntrmbers (bnt mttst  contai  n an aI  pha
chara.cter in one or {nore of  the the f i rst  three locat ions).  Thi= cal l  wi l l  be placed in
the FROII  address f ie ld of  aI I  packets or ig inat ing f rom yonr Pt i -64.  Your Fl : . - tb4 wi i l  accept
pacl :ets wi th th i .s cal l  in the T0 f ie ld of  the {rames in the packet and wi l l  re lay f rarnes
with th is cal l  in the digipeat f ie ld.  The defaul t  cal ls ign (Fl : -64) mr-tgt  be changed for
proper operat ion.  and there rnust not be more than one stat ion wi th the th is cal ls ign'( int l r - rd ing 

SSID) on the air  at  one t ime. You nay t tse di f  f  erent SSID nurnbers (see the
6LO55ARY for a def i .n i t ion) to dist inguish between stat ions wi th the same amateur cal I .  For
exarnple.  WTAttC-1rN7Ptj ,T-z,  ZLZNYS-15 or t {B7FHC-(t  are aI l  val id cal ls {or packet
stat ions.  The e>l tension: -Ct is not requiredr the cal ls } |BTFHC and h|BTFHC-O are
considered the sarne. SSIDs may be {ron ( t  to 15.

Cal ls must be entered in the CMD l '10D8 from the PACKET SCREEN. Type: " t ' lY" fo l lowed by a
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space and your cal  1.  and then touch

E:<arnple 1:  f ' lY NTFKT tRETURNI
Exarnple t :  HY t iTABC-z IRETURNI

Rel ated parameters:  none

the large IRETURNI keY.

F.ACLEN 128
l '1axirnum Fac[, :et  Length

rnay be (( : r -?55) represent lng the ma:<imlrm length of  the data port ion o{ a t racl , :et .

The Flr : -64 wi I I  automat ical ly t ransmi. t  a packet when the nurnber of  bytes input for  a
pacl :et  reacheg the Iength .7or-r  speci f \ , .  This valute iE l tsed in hotfr  Converge and
Tran-=oarent Hodes.

NOtE; i+ yoLt f ind that yor-r  aFe e){Fer iencinq {reqr- tent  "retr ie=" yot t
l ikei ihood oi  a packet bei .nq received withott t  error by reduci .nq
di  scuEsi  on l tnder the [ ' IAXFF{A[ '18 command aE i  t  re l  ates to th i  E
malr imi: ing f i le t ransfer speed.

Flel  ated pararnet ers:  NAXFF:A|IE! AUT0CF-f

PACTII4 AF 4
Fac[,:et Ti rne

l" lay be (( t -151 repre=ent i  ng r- tn i  ts of  1, /4 second
l' lay be EVEF:Y/AFTER

This parameter is LrEed in Transparent t ' lode. i t  rnay also be Ltsed in Cont 'erse f" lode i {
CFACTIHE is Ul{ .

I+ EVERY is speci f ied,  pacl lets are automat icai ly t ransmit ted at  intervals of  FAf,TIM frorn
when the f i rst  byte is input.  I f  no data has been input.  no pacl iet  wi l l  be t ransmit ted.

I f  AFTEti  is  speci f ied.  Facl , :ets are aurtonrat ical ly t ransni t ted af ter  a per iod oi  t ime
equal to PACTII I  has pas=ed wi th no addi  t ional  data being i .nput to the Fl i -64 ( f  or-
e: ianrple.  ) ,or-r  stop typing).  I f  no data has been inputt .  no Pac[, :et  r . r i I l  be t ransmit ted.

I f  PACLEN is reached whi le data is beinq input.  a pacl tet  wi .  l t  be t ran:;mit ted.

To speci fy EVEF:Y tor- tch tEl  when FACTIf4 is highl iqhted in yoLtr  Fararneters | '1ENU. To
=peci+V nf fEn touch tAl .  Input the nurmber cnly.  i f  you don' t  want t r :  chanqe EVEftYIAFTEF:.

Rel  ated parameters:  CFACI I f ' lE.  FACLEN. AUT0CR-I '

FASSALL I ]FF
Fass aI  I  Facl :et-s

Normal ly everyt i ine a pac[, :et  is  received yol t r  Ft i -64 checl ' ;s i t  r - rs inq the FCS (CRC) to be

sure that the data haE been received correct ly.  Onl  v* thoEe pacl iets that  pasE thr s

=opf i iEt icated te=t are displayed on ysur screen. I t  is  posEible.  f iov ' levet-  to 5ee

pai : l tets even thouqh they do i rot 'pass the test  by set t inql  the Fararneter FASSALL to 0N.
'E*. . . ,s* pacl :ets wi th errors are also displayed you may not ice strange characters c,n the

screen. Ybu miqht uEe this capabi l i ty  to test  a marginal  path or Eo,ne such appl icat ion.

Related paranreters:  HONIT0t i .  l ' lOt lCON. H0NREJ. MFROM. HTO

rnay i  mprove the
FACLEN. See the

problem and to
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PRINTER 1
Frinter type select

maybe (1 or 2)

Eecaerse there are so many di f {erent k inds of  pr inters avai lable {or your computer.  you
rnay f ind that pr int ing wi th the tFEl funct i .on key does not work.  More than one pr inter
rourt ine is provided with the Ft{-64 in the hopes that yot- t  wi l l  { ind one that is
compat ib le *r i . th your pr inter.  A I is t  of  known cornpatable equipment is included in the
Introdurct i  on chapter.

I {  you are having di{+icul ty wi th your pr inter t ry switching {rom the defaul t  val t te
of  1 to type ?.  Ai thouqh we ha.re made an at tempt to make the Fl i -64 compatable wi th moEt
pr inters.  sof iet imes changes are m-rde by the other manur{acturers that  we cort ld not
ant ic ipate.
Rel  atecl  paraneters:  FRNCf' |D

FRf.rct'lD 0
Fr i  nter Comrnand

valnes: r- ! -255

The valr-re is the valLre you wor-r ld uEe in a EtASiC statement {or "x":

OFEI.{  4,4.  x

FftNCMD is a secondary command. For the Cardco A interface, the value could be ( t  ar  7.See
your pr inter manual for  more detai l .

Related parameters:  FRINTER

RESPTII , IE 1?
Acl :nowledge packet delay t ime ( t - t -?55)

This command sets a minimr-r in delay that  is imposed on acl , :nowledgement patr l :ets.  The delay
l* lay rr- tn concurrent ly wi th the def aul t  wai t  set  by DhlAIT.

The delay ( in uni tE o{ 1/ l t r  sec} cen be utsed to increase throughpnt dur ing f i le t ransfers
when you have usual ly set  HAXFRAHE and FACLEN to iarger nurnberg to mar: imrze speed. I f  the
FF:-54 doesn' t  have e pacl .et  ready in t ime. t ransrnission wi I1 stop temporar i  11, .  The
aclrnowledgement f rom ear l ier  f rames wi l l  s tar t ,  and the f inal  packet of  the ser ies may be
sent and wiI I  csl l ide wi th i t .  I {  the receiv ing stat ion sets FESFTII- IE to a longer valr te.
i ts acl :nowledge wi1l  be held of f  to prevent th is problern.

rel  ated pararneters:  I " IAXFRAHE. FACLEN

RETFY l IJ
f tetry coutnt

t ' lay be ((- ! -15) represent ing nnmber of  t r ies

Retry cortnt  deterrni  nes the nutnber o{ t i  nres the F' l i : -64 wi  I  I  at tempt to send an
unacknowledged frame befsre t iming out and disconnect ing your stat ion.  I t  a lso speci i ies
the nnmber of  t i rnes i t  wi l l  send a connect (SAEH) frame to connect to a stat ion for
you. I f  a retry count of  ( : t  is  speci f ied.  the Ft . -64 wi l l  t ry cont inuously unt i l  you
ini t iate a disconnect yonrsel f .  In any event< a {nessaqe 1s displayed. shor. l inq that  your
e: lceeded RETRY and were disconnected.

Note:  A high retry count may be needed i f  there is a lot  of  act iv i ty on yoLrr
f requency. I f  you f ind that the retry count is being exceeded and you are
disconnected o{ten, consider changes to HAXFRAI"IE and/or FACLEN. I t  rnay also be
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possible to make your connect ion through an al ternate path using
digipeaters.

tnore

Rel ated parameters: I-IAXFRAI'IE. FACLEN

SI,IUELCH NE6
Squeich type

Toggles:  NEG/F0S

Normal ly the Ft i :*64 CStlA (carr ier  Eense murl t ip le acce=E) systern sen:es the audio pic l :et
marl : /space tone:;  coming f  rom the transceiver in order-  to l , :now when the channel  is  c lear
and i t  may trarr--mit .  CSl" lA miqht more appropr iately be cal led TSHA in th is mode. In the
event there are other s ignals beside packet nn the channel  (e.q.  voice)r  you rnay t ind that
the Ft ' ; . - '54 i= not as pol i te as i t  normal ly is and wi l l  dourble wi th the s ignal  .  To provide
for t rne RF carr ier  CSt '14.  the Ft j ; -64 oot ional lv al lor , ' rs vou to run a I ine f rom the
tranceiver 's sqnelch c i rcui t .  This I ine hay be easi ly cof inected to the "bLrsy" I ight
on the receiver 's display panel  or  other locat ions that indicate when an FF signal  is
pre=ent on the {requency. Elecaurse the siqnai  in the t ransceiver rnay be act ive- low cr
act ive-high (depending on the transceiver)  yor-r  may set your Fh:-64 to conforrn.  I i  ycu
f i nd that srhen ycu hoo[,: r-rp the sqr-rel ch I i ne ta the Ft:=-64 i t no I onger transml ts.
change this parameter.  I f  you are not usinq the SOUELCH i .nput.  [ , .eep the command at  f '1E6.
t lRL appears en the =taturs panel  of  the Facl :et  screen i f  yort  are a) set  to FOS and have no
connect ion to pin i  of  the T0 RADIO 5acl t  on the bac[, :  of  the Pl i ; -64 or have one and the l ine
is being held posi t ive by the t ransceiver or i f  b)  yoLr are set  to l ' {EG and a l ine rs
csnnectecl  and iE beinq held low. Appropr iate vol taqe levels to dr ive the pin are tJ and +5
vol t= ( low and high. neq and pos).

I  + yoLt are sperat i  ne {ul  I  dupl  e:<.  you vl i  I  I  have i  npurt  at  the game t i .ne you have or-r tFr-r t
to l f rom the radio.

Related 0arai leters:  FULLITUF

TRANsFARENT

ThiE direct-  rorrmand iE descr ibed in the Facket Screen chanter,

TXDELAY 4
Transmit ter  delay

rnay be (1-16) t -epre=ent ing nni . ts e{ 4t- t  mg.

TXDELAY tel le the F' t { . -64 how long af ter-  FTI-  Lo send f laq characterE t ,efore switchinq te
data.  Nul l  tones rnay be recogni ied on the air  as a uni forrn hutz:  at-  rhe beginning r i i  the
pacl let .  Di{ : {erent t ransrni t terE reqlr i re di f ferent amor-rntg of  start  t inte to putt  a =rgnai
on the air  and stabal i re the {requency. In general .  crystal  r iqs wi th di .ode
antenna sr.r i tchin.r-  need only a I  i t t le t ime. synt i re=i ;ed r ig= need t i rne f  or  FLL
Iockt-rp.  and radios wi th mechanical  re lays need more trme. The correct  valute for
your eqnipment shclr- t ld be determined by e:rper i rnentst ion.  To increase thror- tghpr-r t ,  i t  shal t lo
be set as lor-r  aE posnible.  but  Et i . l l  a l low for consistant f low of  data.  I f  you are havinq
tror-rble being pr inted by another stat ion.  set  TXD to 16 for the mcment to rule ot- t t  a short
Eett i .nq as the problern.  In qeneral .  set  TXD for the Elowest stat ion in the networl l .

ReI ated paranreters:  AXLIELAY

UNFftUTO C0
Unprotocol  t ransrnission sath=

blhen in Converse or Transparent Hode r t  is  r - tsefr-r l  to send pack:ets even thor- tqh yctLr arE
not connected to another stat ion (meaning your pacl let  wi l l  pr int  on his screen but r i i l l
not  eI  ic i t  an acl . :nowledge pac[, .et .  I t  is  ent i re]y analogous to a 0ST vcice "broadcast"
where no one repl ies to you. UNPROTO packets are sent as unsequenced I  f rames. The T0 and
DIGIFEAT { ie lds of  the {rame may be speci f ied.  UNPROTO is handy {or round-table type 8SO=
or for  s i tuat ions where the ful l  round-tr ip required o{ a connected packet and r tE
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acknowledge packet leave too large a t ime window for a possible t rh i t .  by some
i nterference.

I t  is  possible to route these UNIIR0TO packets throuqh one or more digipeaters
for wider area coverage i f  you wish. UNPROT0 is set  in the CMD I1ODE whi le at  the
PAC|. :ET SCFEEN. Type: U C0 VIA (CALLSI6N;5 IRETURNI where {CALLSIGN) is the cal l  s ign of  the
stat ion ry 'ou wish to use as a digipeater.

E:ranrFles: U SEZ VIA t{N7Af.lt ' :-S
U t ]ST VIA I . {TBTI.hINTANI{-5
U SAYS ViA I47AEA
U NTFTI

The f i rst  e:<ample wi l l  caurse a pac[, :et  ( i {  sent {rom the DISIONNEL]TED and CONVERSE msdes
and includinq a "hel lo" typed on-screen before sendinq the packet)  that  wi l I  show up on
the Ecreen o{ a rnoni tor ing stat ion as:

HYCALLTSEZ:hel lo

The SEZ may be Ltsed in the T0 f ie id of  the pacl :et  inEtead o{ the al ternat ive of  an actural
cal l  as you are addressing no one in part icular.  You may use any cal l  or  word which rneets
the 6 character cr i ter ia stated in the f , lYf ,ALL parameter.

The fsurth example wout ld rnoni tor  as:

| ' IYCALL: 'N7ETI:  hel  I  o

and cott ld be used to al low only pacl , ;ets addressed to NTEI-I  to Ehsw Lrp on the screens o{ a
round-table net.  The net members would al l  set  UNFROTO as descr ibed and would set  l , lFROl ' l  to
NONE and f ' lT0 to N7BTI.  They wot- t ld be r- tnbothered by any other pacl : :ets pr int inq onscreen.

UNPROTO. since i .here are no acl :nowledgements and therefore no retr ie=, counts on gett ing
the data te the other scFeen on the f i rst  t r1, .  I {  you wish to send the same in{orrnat ion
over again UNFROTO. you may send i t  n iore easi ly f rorn a lnessage buffer where you have i t
stored. Some data or packets rnay be lost .  i t  iE nst  aE robust a mode as CONIIECTED.

Ut ' lFf t0TO alEo speci f ies the path that  your beacLlns wi l l  ta l ' ;e i f  you have directed the
Ftr : -64 ts send them.

Related parameters:  EEACON. ETEXT

WRAF ON
lrlord t{rap

Toqqles:  ON/0FF

ON: l , lsrd wrap enabled

OFF: {r lor-d wrap disabled

If  UIRAF is ON' a new i ine is started i f  there is a space in the last  f ive character
posi t ions on a l ine.  Thi .s pararneter prevents words being spl i t  between l ines.

F:elated parameters:  none

XHITOI{ ON
Ol ' :ay to Transmit

Toggles:  ON/0FF

Of{:  Transmit ter  enabled

UFF: Transmit ter  d iEabled
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I f  XI ' I ITOK is ON, your FK-64 wit l  behave normal ly.  I t  can key your t ransmit ter
through the cable and the 3 pin in l ine connector.  I f .  however,  XI ' I ITOK is OFF the FTT l ine
wi l l  not  be act ivated and your t ransmit ter  can not be keyed by the FK-64. Al t  other
fnnct ions of  the PK-64 renain the same.

Related parameters:  C0NMAX

T,IORSE. FAUDOT. AStrII. AND AI,ITOR PARAI1ETERS

The {ol lowinq parameters are not t tsed in Facl :et .  bnt  have rrseE i r r  f ' lorse.  Bandot.  ASCII .
and AHTOR. They are descr ibed in the chapter t i t led t l0RSE FAUD0T ASCII  AND Al, lTUR
OF.EftAT I Of{.

AUTO_CR:

AUTO-LF:

AR0Tt40:

SELCAL:

USOS:

WIDESHIFT:

HOftDOUT:

XI'IITREV:

SECOND FARAMETER SCREEhI

This screen is reached by pressinq t fSJ f rorn the f i rst  parameter screen. I t  contains
status and megEage informat ion only.  No commands or parameter changes may be rnade frorn
this screen. There is no movable cursor on this screen. The screen looks l ike:

f-t(t-JAIJ-{J0 0f-,: {:x:t: (,!-}
BTEXT: AEA Pl{-64 Answering System Act ive.  i l '1 i
CTEXT: AEA FH.-64 Anto-Answer -  -  iMi  FIeaEe Ie
ave Jnessaqer then disconnect.  i l '1  i
( '  DISCONNECTEI]

UNPR0T0: C0
t4ON FRrit"l: ALL
HON TO: N0NE

NOTE:the :Nl  designat ion indicates a reverse-video presentat ion and is a CTFL-I ' I .

The f i rst  l ine contains the date and t ime and iE set  { rom the TIHE choice on the Opening
l" lenlr .  The second and third l ines show the currrent text  of  the ETTEXT.CTEXT messaqa=. These
are entered from the main packet screen. Note Lhat you may imbed carr iage returns as
above. The " f - t  DISCOT{NECTED" l ine =hows the sonnect and path status o{ al l  act ive channelE
in the mult ip le connect system. See the sect ion on Hult ip le Connect ions in the chapter
cal led The Facl :et  Screen. The last  three l ines Ehow the cnr-rent Etatus ef  those three
parameters.  They rnay aI I  be changed from the pacl :et  screen -  see the command deecr ipt ions.

Yot-r  may enrt  th ig scr-een anly to the rnain pacl ' :et  strreeni  use t{51 to do so.

l4hen you are in ei ther of  the parameter screens. your stat ion wi l l  behave aE i t  would were
you i  n the pacl :et  screen -  that  i  s.  rqhatever act i  v i  ty yor-rr  stat i  on i  s carry i  nq out
(cal l ing.  receiv inq,  stor ing to buffer,  etc)  vr i l l  cont inue; the only th ing di i ierent is
that you wi l l  not  see text  that  is  received dur ing yoLrr  abscence from the packet Ecreen
(unless you were stor inq i t  and wi l l  v iew i t  later f rom the OS0 buffer) .
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CHAFTER 8

T,IT]DEL HFM-64 ENHANCED HIGH FREOUENCY I4ODEH OPERATIOI.J

W|IERE YOU CAI'J OPEFATE IIITH CIR WITHOUT THF- HFI1-64

Operat ion wi th the Ft i . -64 alone (wi thourt  the piqgybact:  HFl" l -64 High FreqLrency Modern board)
wi l l  q ive ent i re ly sat isfactor l ,  re=nl ts on VHF or UHF Fl ' l  r^rhere your wis.h to rLtn RTTY or
Fac het.

Yolr  wi l t  be able to run FTTY (Eaudot or ASCII) ,  CW, and AI1IOR ni thout the HFh-64 on HF
with reasonable perforrna.nce. hle strongly recommend the use of  the HFI ' i -64 on HF. The Ft: . -64.
wi thor-rt the HFf"l-64 i nEtal I ed. Lrses a F'hase Locl:ed Loop (FLL) denrodr-tl ator whi ch i s {nore
prone to loct : -up on r ;pLrrror-rs s iqnals than the modulator in the HFF1-64. The FLL demodulator
iE the approach utsed in most o{ the packet TNCE in the f l rar l , :etp]ace nol . I r  and is the
demodulator in the AEA Ft{ :T- l .

IHE I,IODEL HFH_54 HF I,ICILIEI"I

Congratulat ions on your purchase of  the HFH-64. This accessory for  the Fl{-64 wiI I  a l lovt
you to operate Ct{  and wi l l  great ly enhance operat ion en the HF bands in other modes.

The HFt" l -64 contains separate 4-pole bandpass f i l ters for  rnark and space tones. I t  contarns
an AH dentodlr lator wi th an automat ic threshold detector and trne Data Carr ier  Detect  (DCD)
or-r tput  ta the PF.-64. The f i l ters are set  for  20{: t  Hz shi{ t  at  ?11(-}  and ?f , lu Hz! sui table
f  or  HF RTTY. Af{TOR! and Facket.  I t  a lso contain= a l ( t  segrnent LED bar-graph tunrng
display which al lows about 25 He tuning resolut ion.  A THRESH0LD control  on the f ront panel
is used to set  the demodulator threshold sr-rch that extraneours char-acter-= do not pr int .
Instal lat ion may be done by the cugtomer by opening the Ft i -64 case! removing the front
panel  hole-pluq. cr-r t t ing t r . lo _ir-rmpers on the Ft i -64 board.  p ie.c ing the HFf ' l -64 board in
place, instal l inq two screws to hold i t !  and plugging in both end: i  of  a short  suppl i .ed
cable to connect the two boardE. Cal ibrat ion steps are not necesEary;  the HFN-64 is
precal ibrated at  the factory.  However you wi l l  need to fa l law the instruct ions in the
CALIFRATION chapter and reset the Ft i -64 16ct(r /180(r  HF tranEmit  tones to 

"110/2f ,1{ : t .
INSTALLAT I I ]N

To instal l  the HFM-64 board.  oE,en the Fl ' i -64 cabinet by utndoinq the 5 sheet netal  screurs.
Remove the hole plug {rorn the Ft i -64 f  ront  panel .  Check that two hei lagonal  a lumi.num
=tando{fs are instal led on the Fl i  board.  I f  not !  remove the F' t r . -54 boarcl  f rorn the case ty
undoing the aluminum screws holding i t  down (  4 places) and inEtal l ing the two 5, /8"
=tandofts provided r- ts ing the screw holes located on the Flr . -64 board abot- t t  2 L/4 inches
bac[, :  f  rom the f  ront  edge of  the board.

Cr-r t  two - iLrrnpers on the Ft: : -64 baard (JF-4 and JF-5).  These were necessary to aI low the F' i ' i . -
54 to operate wrthouf-  the HFI '1-64.

Fosi t ion the Hfrm-64 board r^ l i th the t romponent s ide up such that the pot t ,utshrng rs throt tqh
the Ft i -64 {ront panel  hole provided for i t .  Posi . t ion the backing nut c ln the pot butshrng so
that i t  i= against  the bacF; s ide of  the {ront panel  urhen the two HFM-54 board monntrnq
holes are locatecl  in i ine wi th the previouely instal led standoffs.  Secure the board wi th
the two screws provideci .

Instal l  the short  qrey r ibbon cabie.  Fe very careiul  to avoid bending under the plug pins
when insert ing the pluqs. One end of  the cable plugs into J6 on the Fl ' . -64 board and is
or iented so that the cable e;<i ts the plug towards the outEide edge o{ the Ft i -64 board.
Dress the cable so i t  is  bent bach over the J6 plug you;ust  instal led and the other end
is in the v ic in i ty o{ J l  on the -64 board.  Nor. l  bend the cable c lose to the f ree-end p1l tg
Eo the plug is underneath the cable wi th the pins point ing down. Pluq this plug into J1 on
the HFl" l -64 board.  I {  yor-r  have instal ted the cable correct ly,  the cable wi l l  exi t  J6 and
head towards the r ight  hand outside edge of  the Pl{-64 board.  I t  wi l l  then bend up and head
back to the lef t  towards the J1 plug. As i t  gets to the J l  locat ion,  i t  wi l l  pass over J l
and then bend under and enter the J l  p lug f rom the lef t  hand outside edqe of  the FK-64.
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Instal l  the provided lockwasher and nut over the
aqain that  the bacl : inq nut on the pot burshing has
the bact;  of  the Ff i -64 Fanel  .  Instal  I  the knob an
tnde:< ut i l l  be at  the "H" in THRESH0LD.

pot bushing. Eefore
been rlrn up to r.lhere
the oot shaft  -  wi th

t ightening. checl :
i t  is  snlrg against
the shaf t  CCt{.  the

Now proceed to the CALIFI"{ATI0[{  chapter and re-set the I6(_t1-.r i1t}r : r ( : }  Hi  ourtbouncl  AFS}. .  tones to
:11(J/2f ,10.  Use the proceedure rnvolvrnq R?4 and RZB.

HF OF'EFATION

The HFH-64 al lot ts_1'_or- t  to oFerate on HF wr. th very qood sensi t i tv i ty on f ' lorse,  FTTY f iar1dot
.rnd RTTY ASC I  I  .  Al- |T0ft .  and Fac l :et  .

To enable the HFf ' l -64 boerd.  pr-oceed {rorn the l " la in l ' lenu to the rnode;,oq wish to operate.
For example.  press i .P, .  to get to Facket aperat ion.  Then press' , f51 to get to the t lpt ions
screen. l ' love the cLtt -sot-  down the f i rst  colurmn nnt i l  you get to EANI] .  FTeEE.IRETURN] to
toggle operat ion to l -HFl f rorn tVHFl.  You should see the front panel  DCD i iqht  turn on i . f
the TFIRESHOLD control  was ful ly Ch|.  Return to the Facl :et  screen r-r=ing the ( :Fi lN/St-OF) key.

The BAI ' {D pararneter is u:ed for pact:et ;  for  a l I  other modes use the IdIDESHIFT trarameter j -n
the tht  rd col  r - rmrr,

THRESHOLD CONTROL

Now rotate the ' .THRESH0LD;.  { ront panel  control  corrnterclocl :wise to - iurst  b lank the { .Dt jD; '
i r .ont .panel  l - iqht  in the presence of  radio noise.  Under normal candi t ions.  and with proper
ad5utstment sf  the radio tutninq l : rnobr the DCD i ight  shor-r ld corne sn scr l id ly in the presence
of s ignal .

bJherr  yoLt switch bacl :  to VHF operat ion ersing the tBANt) l  toqqle on the Opt ions Screen.
FLEASE DO NUT FORGET TLl RTJTATE THE THRESHOLD CONTROL BAcfi AIjAII ' j  IO IT5 FULL CLOCI{I.IISE
F0SITION. The VHF siqnal  wi l l  not  calrse the DCD l ight  to l ight  r - rn lees yor-r  do.

Tt" i f . l I t {G PAut iET 5TATI0N5

To tutne an averaqe f lF pactret  s iqnal l  ) ,o l l  {nay use' /our radi .o RTTY. LSEI or USE oF,erat in{ l
mode, Yot- t  may want to use the radio IF SHiFT control  to l : :nocl t  out  any lower ar_rdio
freqt- tency srgnal  cornponents leaving _iust  the !11( l /2-r .1 i )  { reqr- tencie=..  Tr-rne r-r=ing the
cr i ter ia out l ined in the Tuning Indicator sect ion.  Use a.s l i t t le ar-rdio s ignal  as possibla
consi=tant wrth heing able to hear the s iqnal  in the s 'pea[: :er- ,  and to [ , :eeF a sol id DCIJ
I ight  on dur inq the presence oi  the packet burst .  Tuning wi l l  be t r lc l :y.  as you must tune
whi le the pacl :et  is  pre=ent or turne af ter  i t  has goner 

- i rnd r . la i t  {or  the ne>:t  pac[ , :et  ln
order to see i  f  yor-r  tuned carrect ly.

Signals r . rh ich Eor- tnd mr-ts l ty dr-re to path distort ion are going to be di f { icur i t  to impossible
t( ]  t | ' rne.

Ihere are rnany Fr-r I let in Foerd s 'yEterns on HF and they LrsLraI Iy are al l  beaconing. Al=o rnany
of them are on sl ight- l -v di{ ferent f requencie= due to rar j io dr i f t .  And rnany anatenr= i i l :e
to play the "EFS L,X" qame - a dLEtant EFS tat :e= several  hop= to get to and the connect ion.
i fachej .ved. ign' ts | - r=tainab1e.C1oggingthefreqr lencyisN0Tqoodamateutrpract ice
don' t  L 'e qr-r i i t '7 of  i t .

hz o{ th is pr int ing,  pac[, :et  rnay be received on \rHF 145.Crl  l ' lHr.  and HF 14.10f, .  1(r .147.
7.017t and i .6(- '7 MHr

TUNING iNDICATOR - FACI{ET F{ECEI,TION

As yol t  enable the HFI ' | -64 as descr ibed abover yoLi  wi l l  not ice wi th no signal ,  that  there
are one or two segments in the center that  are l i t .  l . l i th a proper ly tuned packet stat ion.
when a pacl :et  is  present that  causeE the DCD l ight  to l iqht .  the l i t  port ion wr l l  separate
into two I i t  areas that wi I I  be centered on the bargraph display.  Exper i .nrent wi th radio
tuning -  as you tutne to one side or the other o{ the proper point ,  th is centered displa},
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wil l  {nove to the lef t  or  r ight .  I f  you cont inue to t l tne atray f rom the propFr pointr .  the
Oi iptay wi l l  revert  to t t re oi ig inal  condi t ion where one or two center segments are l i t -

The seoarat ion o{ the l i t  areas wi l l  increase with more volume frorn the radio Llp to a
point .  As you increase the volurne of  the s ignal !  yoLl  wi l l  a lso not ice that  the segments
bn the ourts ide o{ the Li t  areas become br ighter.  These end segments correspond to the mar[ ' :
amd space tones coming frorn the radio (211o and 251{t  Hr) .

I t  aray be instrr- tct ive {or you to t t r rn on the marl :er lcal ibrator o{ the radio and tr-rne i t .
There is now only one tone involved instead of  two as in a packet s ignal  and_you wi l l  see
the l i t  segrnent move from center to one end as yol l  approach the tone. I t  t l i l l  then nlove
through cenier to the other end. and from there bact:  to center again a5 yqu lose the tone.
hlhen i t  was at  the tsro endE i t  was at  ?11(t  and ?f , l i t  H:  respect ively.  AE i t  passed through
center.  i t  was hal fway between the two frequencies (at  2210 He).

The on-screen tuning indicator in the Facket statuts windott  t - tses a vert ical  bar and
hor ieontal  bar to indicate the recept ion o{ mar[ :  and space. ThiE indicator Ehould f lash
with both i f  yor- t  have used the HFl" l -64 turning indicator proper ly.

TUNING INDICATOR - OTHER MODES

To operate RTTY, ASCII ,  CH or Al" tTOR,
AI- , ITOR OFERATION.

ref  er  ts the chapter cal led t ' l0RSE! BAUIJOTT ASCII .

The direct ions for  tuning ( for  other than t ' lorse) ni l l  essent ia l ly  be the same as those
above for packet,  as you are deal ing again wi th an AFSti  two-tone signal .

Ch| OFERATION

To operate Cl .J.  yor- t  wi I I  need to uEe your radio in the SSE rnode aE C[ l |  is  generated as the
urpper AFSl ' i  tone'(?310 Hz) and is fed' to the radio through the HIC connector -  the Ct^ l  l :eY
inpr-r t  on yot . r  radio is unused. Appropos of  the discur=sion above on tuning, yot t  wi l l  see the
?JiCr H: tone displayed as the ib+t-annA br ight  bar on the tuning dispiay.  Tune for th is
di  spl  ay.
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CHAPTER ?

CALIBRATIOI.,I

CALIBRATION CIF THE Ff. i -64

AFSI.] GENERATOR CALiEF:ATIOf.{

1.  t ' l i th t -he l ' la in Menr-t  d isplayed. connect a scoFe to the end of  Rf,8 c losest to the f ront
paneI.

? .  f ,aI  i  brat  i  on of  the t ra.nsini  t  tone f  requenc i  es:

The transrni t ted tone frequencies rnay be read direct ly ot t  the screen. aE there is a
col tnter contained in the sof t r . lare.  FresE "H" f  or  I ' ;ALIFRATE. Use the t f  i  I  anO [ f  i .J  t :eys to
have the counter.  measure what you are ad_iust i .ng.  AdSust the indicated pot on the rrght
side o{ the Ft t : -64 board.  Yol t  rnay want to rnent.r l ly  avelage the nrtmerical  readinqs a-e
they 5ump arounr j  a bi t i  the t ransmiLted frequencies are Etable.  the counter has a [ i t t te
_; i t ter- .  Ad5r-rst  r^r i th in r , -  5 Hr.

Eand Tone

VHF t'larl..:
Space

HF l ' larl:
Space

Ff,t.l l?r-rtl Hz
R:5 ??CrCr

Ad -ir-rEt

R?S
R?4

Frequency

1600 *
lgttr-r *

?11{J +
'l:1-(-r +

HF f' larl: R?S
Space Ri4

wi thortt the HFf,l-64 i. nstal l ed
wi th the HFl, l -64 i  nstal  I  ed

Yout may wi.Eh to t ransmit  one o{ these. =ingle tones over the air  to help another ham _;r-rdgewhether he is receiv ing both tones welI .  Or you may wish to rneasure FH cieviat ion.  The-AF$f, l
generator i .n the Fl j ; -64 r l tns at  one oi  the two selected frequencies al l  the t i .me; s tone is
always present at  the l ' l IC pin of  the l '1IC cammector-  on your radio.  l ,Jhether the tone is
transrni t tecl  is  deterrnined by whether the FTT I  ine is act ivated (qrounded) by the Ft i - -54.
Y_ou_may cause this tone to be tranErni t ted by using a c l ip lead to qround the middle pin of
JF-f ,  in the FF:-64. You rnay tenporar i ly  remove the JF-- I  _ iL l rnper to al lor . r  easier access to
the middle pin.  Use the t f l l  and t fJJ keys to change betwEen the two frequencies.

CALIBRATION OF THE FHASE LOCI{EI} LOTJF

1. Ret l t rn to the t ' : .a l ibrate screen frorn the f ' la in l* lenur.  and select  VHF/SFACE. Ad;urst  Fi?6
for 1685 H:.

?a. I {  the HFH-64 board IS instal led.  connect pine 1 and !  o{  the "TO RADI0" connestor
together and set R35 fut ly Ct l .  AdSust R42 so that-  the two center bars of  the tunrnq
display are l i t .

:b.  I f  the HFM-64 board IS t 'J0I ' instal led.  connect the scope to the r ight  end o{ R61 and
ad;ust  R42 so that t ransi t ions between { : r  and +5 vol ts are observed. Al ternat ively.
ad5ttst  to a posi t ion between the appearance s{ the vert ical  and hor i :ontal  bars ln
the Facl let  Screen status window.

f,. fteset R?6 {or l"(rtt He.

SELF CHECI{ OF THE FIi-64

To determine whether the PK-64 has a problem. please perform the fol towing checl :  and
record the resul ts pr ior  to cal l ing AEA for help.

r
+
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hlt l i t i t i t iJb$lr l t+r ! r l \ l ! l r : ' l \ r ! r r r \ . ' ! r \ l \ , ' \ . '5 j . ' \ '  \ r \ ' .  \ .

I  -  Remove the S-pin "To Radio" connector f rom the back panel  and use a jumper to
connect pin 2 to pin 1.

2 -  Set the AFSf{ leve} control  (R35) to ?/3 CW rotat ion.

3 -  Boot up the prograrn by turning on the C-64 computer and enter ing SYS3JJSS in response
to the "READY" prornpt.  Froceed to the Fac[, :et  Screen. enter your cal ls ignt  and at ternpt
a connect to yoursel f  (c { I .JRCALL;.) .  You should see both the f ront panel  PTT and DCD
LEDs l ight .  and the message " f , f*C0NNECTED:{URCALL), '<:URCALL)" display on the front
panel .

CALIBRATION OF THE HFH-64

Using an 0sci l loscope:

1.  Connect pins l r I  o{  the "T0 RADIO" connector together.

2.  Set counter on the l ia l ibrate screen for HFlHark measurement.

f , .  Rernove JFl  and JFZ {rom the HFl4-64 board.

4.  Connect the scope to the rear pin of  JF?.

5.  Adir-rst  R?4 and R-12 {or peak ampl i tude.

h.  Ad;ust  arnpl i tude with Rf,S on the PK-64 board to prevent c l ipping o{ the s ignal .

7.  l ' love scope to rear pin of  JFl .

B.  Select  HFl5pace and adiutst  R6 and R14 for peak.

9.  Use R. l5 i {  necessary to prevent c l ipping.

l t j .  Rernove scspe and instal I  jumpers on JPlr  JF2.

l .J i  thout the t lsc i  I  I  oscope:

1.  Connect pins 1r? of  the "T0 RADIO" connector together.

: .  Set t ia l ibrate screen {or HFlHar[ . :  measurement.

f , .  Femove _iumperE f  rorn .1F1! JFZ.

4.  Ad_. i r - tEt  R. l5 on the Ft1-64 board Eo the secend and third bars f rorn the lef t  end ot  the
tuning indicator are l i t .  I f  th i= is not present ly possi .b le.  set  Ri5 to mi.drange.

5.  Ad_iust  R24 and Rf,? for  maximnm le{tward de{ lect ion,  I t  may be necessary to reduce the
input level  by ad3ust ing R35.

6.  Now Eet Rf,5 so that the second and third bars are l i t .

7.  Read;ust  R24 and R3? on the HFt4-64 board for  a maximum on
the second bar.  The third bar rnay go ot t t .

8.  Repeat th is process on the space tone using R6 and R14 and ad- iust  for  ma>l imum
de{Iect ion to the r ight ,  using the second and third bars f rom the r ight  end.

9.  Replace the 5umpers on JPl and JF?.
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CHAFTER 1(I

[ '10RSE! BAUDOT! ASCI I .  AI ' ITOR OFERATION

Aside frorn Packet operat ion.  the t ' lorse,  Eaurdct ,  ASCII  and AMTOR modes are very s imi lar  to
the wel l - l :nown AEA software package for the Commodore C-64 and VIC-?O computers cal led
HtrA-TOft.

Huch of  the Fl : . -64 operat ion in these "e:{ t ra" modes is covered in the preceding chapters
deal ing pr imari ly wi th Fact:et  operat ions.  For enample,  the message and text  edi . t ing is
al l  done the same for al l  nodes..  Also.  the pr inter.  d ish: .  and cassette operat ions are al l

essent ia l ly  the same! wi th some of the except ions noted in th is chapter.

pLtrpose of  th is chapter is to {ami lar i te the operator r . t i th those operat ing pract ices
are di f ferent f rorn Facket.  Remember that  i f  sornething does not make per{ect  sense,

not be afraid to pr-r t  yoLlr  receiver into a low por*er posi t i .on,  connect to a dr-rrnrny load
start  exper iment ing !

SFECIAL FARAI"IETER OPTIOf{S

The special  parameter opt ions for l " lorse.  Baudot!  ASCII .  and ANTOF operat ion are found in
the third colurnn of  the main parameter menu (which is accessed by enter ing the Facket
screen and pressing tFEl) .  The third column appears as fo l lows:

The
that
do
and

RTTY:
AUTO-CR
AUTO-LF
AROTHO
SELCALL
USOS
tIIDESHFT
t^l0RD0UT
XT,IITREV

ON
0t{
45

ON
OFF
ON
OFF

AUTO-CR ON
AUTOMATIC CARRIAGE RETURN
T0GGLE UN/0FF l^,lITH {.RETURf'1.:*

bJhen transmit t ing Faudot or ASCII  f tTTY. i+ th is opt ion is toggled "0N",  a carr iage retutrn
(C/R) character is automat ical ly sent at  the f i rst  space af ter  65 characters,  or  af ter  71
characters.  A{ter the carr iage return is sent,  the character counter starts at  O again.
Use this opt ion when you are hand-typing text  into the.  t ransmit  buf fer and do not want the
bether of  watching the screen to see when you come to the end of  a l ine.

There are several  cases in which you should not use this opt ion:

When retransmit t ing te:<t  received frorn another stat ion:  for  example,  ARFL RTTY bul let ins.
The received text  wi l l  a l ready contain the needed carr iage return characters.  I f  th is
opt ion is enabled, yer. t r  t ransrnission wiI l  have double,  or  perhaps even tr ipte l rne feeds
and Iook very strange at  the distant stat ion.  f ' lany stat ions using the older
electromechanical  tetepr inter and Teletype machines habi tual l ; ,  send a t radi t ional  l ine-
ending sequence consist ing of  CR CR LF LTRS! nhich was needed to al lot+ the oldt  l low
machines ta return to the lef t  margin.  The dourble uCRu rout ine wi l l  produce a double l ine
feed i i  Lhis opt ion is selected "ON".

AUTO-LF ON
AUTOMATTC LINE FEED
TOGGLES ON/OFF

When transmit t ing Faudot or ASCII  RTTY, i f  th is opt ion is toggled to the "ON" statet  a
l ine feed character is automat ical ly sent af ter  a "RETURN" keystroke. Use this opt ion when
you are hand-typing text  into the t ransmit  buf fer and do not want the bother of  watching
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the screen to see when yon come to the end of a l ine. The same restr ict ions apply to this
opt ion as to the automat ic carr iage return opt ion descr ibed above.

This opt ion has no e{fect  in AHTOR; a l ine feed is automat ical ly sent a{ter every carr iage
return.

I{  AUTO-LF is toggled OFF, the operator can send LF characters by pressrng the ICRS Rl
cursor l :ey or a CTRL-J (press J whi le holdinq the control  key down at  the same t ime).

In addi t isn.  the ICRSRI cnrsor L:ey wi l l  generate the LTRS cheracter which is t tse' f l t l  for
f , lARS and other t raf f ic  handl ing operat ions.  CTRL-N wi l l  gerate the F165 ( f rgures)
character and CTFL-f1 wi l l  qenerate a carr iaqe retutrn wi th N0 I ine {eed.

AR0TI'10 45
ARQ T'I I {EOUT
RANGE: 01 Tu 99 SEf,0NDS

This opt ion perrni ts you to set  the automat ic t imeout in Af1TOR mode. The " t ineout"  refers
to the length of  t ime or number of  seconds that the program wi l l  cont inue to process a
data stream containing errors.  phasing signals,  and requests for  repeats.

hlhen the " t imeout"  per iod expires,  the proqram wi l l  s top t ry ing to reacquire
synchroni :at ion wi th the distant stat ion and wi l l  then revert  to Af1TOR standby. The
t imeout is set  by defaul t  to 45 seconds when the program is int ia l ized. You can enter any
tr .ro-digi t  number between Ctl  and 99.

SELCALL

AI1TOR cperat ing rnodes require a SELCALL (select ive sequent ia l  cal l ing) code. This unique
character Eequence must contain four alphabet ic characters and is normal ly der ived from
yourr cal  I  s i  gn.

The convent ion or ig inated by the ear ly European AI{TOR pioneers,  and later adopted by
amateurs around the wor ldr Has broadly based on the then rnost-common "one-by-three" cal l
s igns.  and used the { i rst  and the last  three let ters o{ the cal ls ign.  However.  wrth the
recent changes and expanEions of  the cal I  s ign systems in nany countr ieg.  sone comment and
e:<FI anat i  an rnay by i  n order here.

Fi rst  .

Grot-rp

lbv?
lbyi
2by1
?by?
2byJ

CaI I

t l lXX
W1 XXX
AA1 X
AA1 XX
I iAIXXX

Sel cal  I

htkt x x
bIXXX
AAAX
AAXX
F:XXX

some of t -he cal I  s iqn groupinqs now in usei

For "L b\ ,  7" cal l  s igns,  the { i r -qt  let ter  is  doubled. e.g.  r  N7F1L becorres t {h l t ' l |_.  For rnost
cases this is acceptablet  the SELCALL automat ical ly generated af ter  enter ing "rny cal l "  in
the Facl :et  screen uot-r ld be f  ine.

However,  i {  yolr  becorne ar. fare that  a stat ion in another cal l  d istr ist  or  :one is also
act ive on AI '1T0R and may be using the same SELCALL you can der ive your own unique SELCALL
by subst i tut ing a let ter  {or  yonr cal l  d istr ict  number.  Use the let ter  corresponding to
the cal l  d istr ict  number as i . t  aFpears on the keys of  a standard typewri ter  or  Eaudot RTTY
keyboard.

Let 's assume that your cal l  s ign is N7l" ' lL.  You discover that  there is another stat ion wi th
the cal l  s ign N?t ' lL.  Change your SELCALL to NUf ' lL,  according to the fo l lowing table:
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7=U
8=I
9=[t

4=R
5=T
6=Y

1=O
?=ttJ
3=E

{-l=p

To nse this SELCALL opt ion,  enter your cal l  s ign f rorn the Fac[, :et  screen. Fress F7 to be
in the command mode and type SELCALL---- . ; return).  (Type your four chosen let ters where the
fonr dashes appear) .  The let ters wi l l  now appear besi .de the SELCALL in the opt ions {nenLt.
Use of  th ls uniqne SELCALL opt ion wi I l  not  af fect  yoLlr  normal cal l  s ign entered ear l ier
r . r i th the MY CALL command in Facl let  mode.

usus 0t'{
Ul.lSHIFr 0N SPACE
TOGGLES OI..I,/OFF

Unshi{ t -on-Space automat ical ly changes the Far-rdot RTTY receive prograrn to the LETTERS or
" lower case" condi t ion af ter  the character "space" is received.

When operat ing Faudot RTTY t tnder psor HF receiv ing condi t ions.  a received LETTERS-SHIFT
character can be garbled or another character can be wrongly interpreted as a FI6URES-
SHIFT character.  t ' tany otherwise good characters received ai ter  th is point  would be
interpreted as "upper caserrr  B9 numbers and punctuat ions.  rather than the lower-case
Iet ters typed by the or ig inat ing stat ion.

USOS helps redutre errers in recept ion in these condi t ions.  However,  be aware that sone
co{nmercial .  weather and ut i l i ty  RTTY services send consecut ive groups of  numbers
separated by spaces. [n these caEesr the use of  USOS wi l l  produce unactreptable resul ts by
returning the system to lower-case characterE when the or ig inator may have intended the
data to be upper-case characters.

hJIDESHFT OFF
I{IDE SHIFT
TOGGLES ON/OFF

Select ion of  any of  the Horse, Etaurdot.  ASCI I  or  AFITOF rnodeg. wi  11 normal l l '  sel  ect  the
narrow shi f t  FLL modern or the HFl4 opt ion modem i f  i t  is  instal led.  In the event you want
to operate wide shi f t  {or  VHF RTTY or ASCII !  yolr  can set I^ I IDESHFT to€fF.,

r l t j .  ,

bIORDOUT ON
I{IIRD OUTFUT NI]DE
TOEGLES ON/OFF

This opt ion permits yor-r  to toggle between two di f ferent ways c{ ot- t tput t ing your hand-typed
characters.  The "hlORD" opt ion permits a l in i ted forrn of  edi t ing of  your typing errors.

1. I+ ),olr sel ect I{ORDOUI' OFF (CHARACTER mode) , each character yoLt type wr I I be
transmit ted imrnediately as yqu type i t  and as i . t  is  entered into the XHIT Euffer.  Each
character typed by you wi l l  appear in the lobrer Ecreen area i the t ransmit  buf fer pagE).
and at  the same t ime. scrol I  f rorn r ight  to lef t  across the "Ti . rnes Square" t ransmit ted
or-r tpr-r t  str ip aE i t  l ieys your t ransmit ter .

?. If you sel ect t{i lRDOUT Of,l nothi ng r.l i  I I be transmi tted unti I yot-t t},Fe a "SFACE"
character (space bar) .  a "RETURN", or any punctuat ion marl t .  including parentheses, plus
sign. aster is l ' ; .  etc.  This gives you the opporturni ty to correct  your spel l ing ar even
change wordE before the Xt ' l tT Euffer contents are t ransmit ted (even though the transmit
buffer has been empt ied).

Use the LEFT ARROW ttey at  the upper lef t -hand corner of  your keyboard to bacl :space. This
is a "destruct ive" backspace key, and wi l l  erase the characters f rom the Ecreen and fron
the Xl ' l IT f tuf{er as wel I .  The DEL l ' :ey wi I l  a lso wor l i  as a destruct ive bacl :space l , :ey.
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XHIT REV
TftANSNIT REVERSE
TI]G6LES ON/OFF

Toggl ing th is opt ion ON reverses the normal HARK
modes other than l . lorse Code. This opt ion can be
USE mode of l  \ ,oLtr  t ransceiver.

and SFACE tone {requencies in transrni t
useful  in the event that you have to use

FUNCTION II.EYS IN I{EA-T'OR

0n-the-air  gperat ion is control led by the funct ion l leys marl : :ed " i1" through,, fB, ,  at  ther ight  s ide of  the Commodore 64 keyboaid.

l ' ieys " f1".  " f5",  " {5",  and " fT" are accegsed direct ly by pressing the keys.

l r .eys "{?l ' ,  " {4"!  r ' f6"  and "{8" are accessed by hotding donn ei ther one of  the , '5HIFT,,
[ :eys.  whi le pressing the deEired funct ion t :ey.

The "CNTL-f l "  comrnand is operated by pressing and holding the "CTRL,,key,  r . rh i le presslnq
the " f  1" l , t€y.

f  1 -  RECEIVE

In. the f" lorse.  RTTY and ASCII  modes, funct ion key " t1" putg the proqram into the receive
mode.

Each t i tne " f1" is.pressed. a carr iage return and a l ine feed character are sent to the OSLI
Bu{fer and the pr inter,  i f .  these {unct isns are enabled. Text can be typed into the Xf. t IT
Blr{ fer  whi le receiv ing,  bt-r t  that  text  wi l l  net  be Eent r-rnt i l  { r - rnct isn'  key i f3, , ,  the
transmit  l :ey is pressed.

In the l " lorse receive node. {unct ion l ' :ey " f  1".  resets the Chl receive alqor i thm by f  orc inq
the ternporary receive speed to start  again at  the t ransrni t  speed.

In the Eaudot RTTY and AI ' ITOR receive modes, funct ion l iey " f l "  forces the text  into LTF:5(Baudot lower case) i f  the system is thrown into the FIGURES case by noise 
-or 

other
errorS.

In the Al ' l r0R mode. f  unct ien key " f  1" Locl is the xf ' l lT Er- t f  {er .

CLEAR t15{] EUFFEft

l ' ;ey c lea-rs the o50 Er-r{{er,  returrning i t  to i ts empty CIBF sett ing.

f?-

Thi  s

f f, - TRAI'ISHIT

In the.  Horse. Bandot and ASCII  RTTY modes, f  unct ion [ , :ey , , f  J, ,
t ransrni t  mode. Text previousLy entered and stored in the'XHIT

In the A|4TOF mode. {unct ion l :ey " f  I , ,  OFENS the XHIT Elr{{er,
system is in X| '1IT.

{4 - CLEAR TftANSI"IIT FUFFEF

This key c lears the Xl ' l IT f ruf fer ,  returning i t  to i ts empty xEF

purts the system into the
Fuffer wi l l  be t ransmit ted.

releasing characters i {  the
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+5 -  CHANGE SPEED

In the f ' lorse rnode. the screen prompts you to "ENTER ? DI6IT5".  The number yor- l  enter
becomes the new transmi-t  speed and replaces whatever value was previously displayed i .n the
screen status panel .

The slowest avai lable l lorse speed iE 5 words per minlr te.  I f  yorr  enter rrurnbers lower than
5. the progrca{n Hi l i  set  in 5 words per minute.

For speeds i rorn 5 to 14 words per rninLrte!  the t ransrni t ted code iE sent in Farnserorth
spacingi  the cha.racters are sent at  15 words per minute whi le the spaces between
characters are lengthened tc y ie ld an overal l  code transmission t-ete o{ 5 to 14 words F,er
m i-  nute.

in the Eaudot FI :TTY rnade. f r - rnct ion L:ey " f3" cycleE the Froqram throuqh al l  ot  the avai lanle
speed opt ions:  6(-11 67, 75, l ( : ) { : } r  or  1f ,2 words per minute.  The speed selected and shown on
the screen status panel  becornes f-he new transmit  and receive speed.

NOTE: The term "wordi ,  per minute" is no longer used in co{nmercial  te legraph. i .  Al I  data
rates er speeds are noer qeneral ly speci{ ied by baud rates.  l -he Far- tdot "HFN" speeds relate
to modern terrninology aE fol lows:

hlsrds per f ' l innte

6(:!

73
1 (xl
1f ,?

Faud Fiate

45.45 bauds
5(t bauds
56 bauds
74.24 baLrds
ll-r[t Isuclg

In the ASCI I  RTTY rnode, f  urnct i  on [ , :ey " f  5" cycl  es the Frtrgrarn threr l r_rh al  I  of  the avai  I  abl  e
speed optronE: 1tJU. 15O and f , t - tO bauds.

+6 -  INVERT

Fr-rnct- ion [ , :eY " f6" reverEes m-ir [ , :  and space (stop and Etsrt ]  polar i ty in Faudot and ASCII
RTTY and Al* lTOR recept ion.  h lhen " Invert"  is  act ive.  the Letter I  appears in the f i rst  l ine
o{ the screen statLts panei .  Srrccegsive pressing o{ {6 togg}es between Invert  and l ' {on-
inverted operat ion.  f iharacter t ransmission polar i ty is not af fected.

Set the " Invert"  mode r . lh i le in Al" lTOF mode te previde !nversion fer received AII I 'OR =ignaL=.
To invert  the t ransrni . t terJ tone polar i t ies in the pa.rameters optron nrenur toggle the Xlr iT
REV {unct ion to t l f ' I .

f7 - SPEED LO[I'], i I i | .JESS

In l " l , : rEe Code, {r-rnct ion l ' :py "+7" Iocl is the system to the speed o{ the received Eignal .  t in
aster is l l  {*}  wi  1I  appear ne: i t  to the "RCVE" indicator in the gtaturs pa.nel  i  f  or  e: ianple.
FC\rE* ?-1 hlF' f '1.  Fecept ion o{ f '1orse Code in the presence o{ noise can be enchanced thig wa'}r .
To unlocl ' ;  the speedt presE {unct ion key " f7" aqain.

In the Etautdot and ASCI I  f tTf  Y rnode, f  r lnct ion l :ey " f  7" caLrses the program f-a at ternEt t r
est imat-e the speed or data rate of  the received signal .  Ic lent i f ica. t ion of  the speed of  a.
s ignal  by i ts sournd al .one iE di f f icr-r l t .  The computer 's speed est inrate wi l l  appear in t -he
f tCVE port ion of  the status panel  in "BAUDii"  for  ASCII  and in kJFl ' l  (FAU05 in i .nternat i .onal
versions of  the Cornmodore 64) ior  L laudst F:TTY. Fress and hold the " f7" l :ey.  a. l lowing r t
to repeat.  F:ead the est i rnates and note the average value of  the est imates.  Iq lnore the
fact  that  the characters are not heinq recerved proper ly on your strreef i .  the prograrn lE
concentrat ing al l  i ts  at tent ion on the speed est imate.  This "Speed Lock/6uess" routrne
does not af fect  the t ransmrt speed. Chanqe your t ransmit  speed i {  necessary wi th the "{5"
funct ion l , :ey.

In Af '1TOR. f  7 causes inrrnediate returrn to standby (receive).
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f8 _ TO66LE FRINTER ON-OFF

Fr-rnct ion f rey " f8" toggles yonr pr inter on and of{ .

t lhen toggled "on",  the pr inter pr ints characters whi le they are being stored in the gsu
Btt f {er .  I f  you have a pr inter connected, the let ter  "F" appears on the f i rst  l ine of  the
status panel .

CISCI Euffer recordinq is also tnrned on aurtomat ical ly.  The pr inter r . r i l I  pr int  upper case
only.  Some pr inters wi i l  not  copy in "real  t ime".  br- t t  onl . , ,  oLrt  of  the t lSU buffer.  For
those pr inters that  do copy in real  t ime, they wi l t  pr int  only af ter  their  internal  l ine
buffer has been f i i led.  1-hus, you r . l i l l  not  have to hear each character pr int  as i t  iE
being received.

COI-ITR']L_FUNCTiON I{EYS

The f  o l  lowing rolr t ines are act l ra l  Iy a combinat ion of  t r , to key presses.
and hold the "CTEL" [ : :ey and then press the indicated {unct ion l : :ey.

r  n seqLtence. rre5s

CTRL-F1- Toqgle OS0 Buffer Recording 0nl0f{

CTRL-+1 toggleE the OS0 Er-r{{er recordi .ng mode. Brr f fer  recorci  ing is disabled at  starturp.
t lhen CTRL-f l  is  pressed. the staturs panel  shows an aster isk (*)  ne; l t  to the UBF display
(*OBF).  This indicates that the received data is being recorded and storEd in the 058

Euf ier .

Fress CTFL-+1 again

N0TE: f tecord only
record f tore than
recorded. the "Edi t"

to disable OSD Eu{{er recoFding and delete the aster iE[ , :  ( t ] .

the t ra{f ic or data that  you real ly need. v iou have the abi . t i ty  to
?Qr(! ix j  characters ( in the C-64).  t lhen f l len),  chararter-s have been

mode commands resFond rnore s lowly.

CTFL-{f , -  Freak- in Er-r f fer

Fressi ng the CTRL-f f, l :ey
separate "brea[:- in"  bnffer.
break- i  r r  t ransmi sgi  on-- .  The
Upon return to receive.  the
bottorn o{ the screen.

switches the system into the t ransrni t
The normal "XHIT" Fuffer is bypas=ed

contents of  the other bu{fers in the
or ig inal  text  in the t ranEmit  buf fer

mode and provides a
for short ,  i rnrnediate or

system are not af{ected.
wi I  I  reappear at  the

CTftL-f5- Set CTRL-X l ieyword

CIRL-+5 rnernor izes the cal  I  Eign o{ the distant stat ion as a " [ : :eywor-d" in a speci .a l  "CT[{L-
X" oT "CALLSI6N-X" br-r f fer .  The "CTRL-X" buffer can store up to 1!  characters.

CT'FL-+3 lets yout set- .  the contentE o{ the CTFIL-X bnf {er ' .  I {  yor-r
imbed or insert  a "CTRL-X" character in a rnessage buffer ar type "CTRL-X" in the "XNIT"
bur{ f  er !  yoLr can send the distant stat ion's cal l  s ign aurtorn-et ical  Iy.  U=e this f  nnct ion
with a messaqe buffer to avoid typing the other stat ian'g cal l  each t i rne you want to send
i t .  This is use{uL.for e:<ample.  at  the beginning and end of  each tran=mi=sion cycle.

Assume that I ' lesEaqe Euf fer  t - t1 contains:

. . (CTRL-X) DE NTHL t . i . .

You are workinq N6IA and you press "CTRL-fS".  The Xt ' l IT buf{er is now cleared tenporar i ly ,
wai t inq for  you to instal l  a cal l  s ign.

Now type -N6IA" {ol lowed by a carr iage return tRETURt' l l .  Your or ig inal  Xt ' l IT buf f  er  is
returned. I f  you Fress CTRL-I  IRETURNI and then {unct ion key " f -1" to turn on your
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t ransmit ter ,  you wi l l  t ransmit :

, .N6IA DE NTNL I{"

Each t ime you type "CTRL-X" f rom now onr "N6IA" wi l l  be sent.

t {hen you atake you next contact .  FreEs "CTftL-f5" again to instal i  a di f ferent cal l  s iqn rn
the "CTFL-X "  ber{  {  er .

CTRL-(( t  THROUGH 9) Transnr j . t  l ' lesEaoe

This combined l , :eyFress f r - rnct ian
message buf{er or port .  e i ther as a
you are typinq into the Xl ' l IT bu{fer.
fral n {nenLt.

ITf tL-A and CTRL-E

See Af" lTOR operat ion belor"r

Eu{fer (Number}

is used to t ransmit  previously stored contents of  c1
stand-alone transmission. or inserted into a te; t t  that

To load theEe buffers.  enter the E0IT rnode from the

CTRL-D- Return to AHTOR Standby

in the AHTOF( Mode A (ARGI).  th is funct ion when imbedded in t ransrni t  text .  terminates the
ARO l int l  and returns yocrr  system to AMTOR Standby. Your systen is 

' returned 
to the

condi t ion in which i t  can be accessed by the distant stat ion'g t ransmission of  the SELCALL
you have stared. For inrrnediate return to standby. press the <. f  7; .  key.

In the A|4TOR FEC l ' lode ( f ' lode E),  th is funct ion terminates your t ransmission.

This is the ASCII  "EUT" (End of  Transmission) character.  ASCII  value 4 (gt l4) .

CTRL-E- Return to Fecei ve l ' lode

Yot- t  can insert  th is conirnand in a pre-typed rnessage in one of  yonr nesEage bt t i f  ers or
' rFl{ IT ' r  buf fer .  Thi= avoids having to press the " f l "  funct ion [ , :ey at  the end of  your
transni5Eion. In A[ '1TOR. the CTRL-E locl := the bn{{er.  br-r t  does nst  stop transmission, See
CTftL-D above.

CTftL-E is the ASf, I I  "EN0" (Enqr-r i ry Er Request Ansh,erbacl : )  char-acter ' .  ASCII  t ,a lL iE 5 ($05).

CTttL-J- Linefeed

The CTftL-J funct ion j .s part  of  the C-64'E "RETURN" key operat ion and is normal ly sent t t i . th
a carr iage return (see CTFL-| ' '1 below)

Yot-r  can insert  "CTRL-J" in any text  where yoLl  need an isolated l inefeed funct ion ui i thot- t t
an associated carr iage return.  This is l inown as an " inder:"  funct ion in word processing,
and can be useful  when forrnatt ing text  f i les in yoLrr  buf{ers.

This is the ASCI I  ' rLF" (Line Feed) character.  ASCII  value let  (S(JA).

CTRL-L- Faudot RTTY and AI4TOR "LETTERS" Shif t

The CTRL-L funct ion sends a Baudot RTTY or At ' lTOR "Letters-Shif t"  (LTRS) character.  The
ULTRS" character is not shown on the Xf, l IT i ine or in the OSO Buffer as having been sent.
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In text t ransnrission, the prograat

Thi  s i  s the ASCI I  ' rFF" (Form Feed )

sends the LTRS character

characterr  ASCII  value

{or you automat ical ly.

12 (50C).

CTRL-I4- Carr i -ege Retnrn

The CTRL-N funct ion is p-rr t  o{  the C-64's "RETURN" key operstrcn and is
transmit ted together wi th a l ine feed.

You can insert  "CTF|L-M" in any text  where yoLr need an iEolated carr- iage ret l t rn
withor l t  an a.ssoci .ated l inefeed. This is also l rnown as a "zero- i .ndex carr iage
(ZICR)" {urnct ion in urord processinq and can be uEe{ul  when forrrat t inq text  f i les

me€Eage buffers.

ThiE is the ASCII  r tCR( {Carr iage Ret l r rn)  character,  ASCII  valure l f ,  {${ : }D).

normal I  y

funct i  on
return

in your

CTRL-N- Eaudot RTTY and AHT0R " FIGURES" Shif t

The CTRL-N funct ion sends a Fautdot RTTY or AI4TOR "Figrrres-Shi+t"  (FIGS) character.  The "
FIGS" character is not shown on the Xt ' l IT l ine or in the 0S0 Fuffer as having been sent.
In text  t rans,niEsion, the program sends the FIES character {or you autornat ical ly.

This is the ASCII  "S["  (Shi f t  Uut)  character.  ASCII  value 14 ($0E).

CTFL-U- Transmit  Fi le {rorn Cassette or DiEk

The CTRL-U funct ion permit= you ta send { i les f rcm tape or dis i :  when operat ing in the
I' lorse, Bar-rdot and aSCII RTTY rnodeE. The command has no ef{ect in AMI-OR sr Facl':et. Yor-r
can use this funct ion whi le sendinq l ive.  ar  imbed the control  code in a pre-stored f i le.

You must insert  CTftL-U before and a{ter the f i le name. For exarntr le.  a distr  f i le named
"TRAFFIC" wor- t ld be embedded in the t ransmit ted data as fo l lowE:

YOUR TEXT. .  .  tCTF:L-UlD: TRAFFICTCTRL-Ul.  .  .  i ' l0RE TEXT.

Your systern wi l I  aurtomat ical ly access the f i le f rom your di .Etr  dr ive and transmit  the f i le
direct ly wi thont {urther act ion on yoLtr  part .  Af ter  the distr  f i le has been trarr=rni t tecj  .
your text  typi .ng cont inues norrrral  ly .

This is the ASCII  "NA[ '"  (Neqat ive Acknouledqement)  character.  ASCiI  value 11 ($15).

CTftL-X- Send Contents of  CTRL-X Fuffer

The CTEL-X {nnct ion t ransrni tE the contents of  the CTRL-X br-r f fet- .  in which yoLr r^rour ld
general ly store the distant stat ion's cal ls ign.

In the aurtornat ic Af ' lT 'UR modes, the distant stat ion's cal  ls ign iE storeci  in the CTftL-L
buf f  er  automat ical  ly  r - rpon start inq the 0S0.

Use CTRL-{5 in the Morse, Ear-rdot and ASCII  f tTTY and A|4TOR (not Factret)  rnodes to instal l
the cal is ign or other desired data.

This is the ASf, I I  "CAN" (Cancel)  character,  ASCII  value ?4 ($18).
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CTRL-+ CTRL-t ' l inus- AHTOR Clock Ad5ustment

The CTRL-+ and CTRL-Hinus Sign (-)  funct ions ad5ust the C-64's internal  systen cloc[ , :  for
most ef fect ive Af ' lT0f l  operat ion when required. In most casesr the accuracy of  the
compnter 's internal  c lock {reqnency is adeqr-rate.  However,  i f  needed! you can ad5utst  the
clock's f requency up to plus ar minus ?t t0 parts per mi i l ion.

Indicat i .ons that Adir-rstrnent is Requr i red

S),mptorns af  per iod error are reqnlar IosE o{ phasing. as evidenced by re-phase cycle=
in the rniddle of  ARO contacts.  This wi l l  occur in sFi te of  strong signals and 1o*r
ORt ' l  levels.  E{e s l r re i t  is  not  the far- t l t  of  the other stat ien be{ore yqLt becorne
concerned.

Ad I r-rstrnent t ' lethod

1. Connect a per iod-averaging frequency counter (capabLe of  averaging to 1{- !4 cycles)
to pin t t l r r  on the baclr  of  the edge card cable connector at  the lef t  rear o{ the
Commodore 54.

?.  Connect the cor-rnter- 's grolrnd wire to pin "N"- the qround pin.

5.  Set the counter t r igqer to respond on the signal 's negat i .ve edge.

4.  Set the Pt:-54 fcr  normal A| '4TOF operat ion.

5.  Press and hold the CTRL key whi le pressing the r  or  -  keys ( in A| . '1T0H mode) to
br ing the per iod o{ the s ignal  as c lose as possi t r le to I  mi l l isecond.

6.  Note the sett ing shown at  the top of  the Af ' lTOR status panel  for  uge each t i rne
you reboot the proqrarn.  From nsr. ,  on yolr  wi l l  not  need the cottnter any rnore.

Ef f  ects

Eecange the ARO rnade al lews 17r- t  mi l l iseconds for the s ignal  to t ravel  to the other
stat iun and back. increasing the transmit  deiay wi l l  reduce the mai: imutm worl l ing
di  stance.

At - I { t t l  k i lorneters per rni l l isecond. the ma;<imlun range iE:=.5t :x- l  l : i lorneters.  Using
Eome of that  t inre in t ransmit  delay leaves less t i rne for  the s ignal  propagat ion.
Thl ts,  the ma>rimutr l  d istance avai  lable is restr icted- the s i , lnal  cannot-  co\ , /er  as mr-tch
d i  stance.

NOTE: These speed and distance restr ict ions do not apply in FEC mode.

The Pr i -64 normal ly al lowE l tJ mi l l iEecondg from the t i rne the pu=h-to-tal l :  (FTT) s ignal
appears r- tnt i  I  the AR0 data begi  ns {  I  owi ng. To I  engthen thi  s dei  ay.  yoLt can press 7+).
whi le at  the same t ime holding down the {SHIFT.:  t rey.  Each t i . rne 

-vou 
do so wi l l  increment

the delay by l ( t  mi l l i .seconds. You may decrernent the delay amonnt by 1(: l  mi i l isecond-= each
t ime you press. :SHIFTi i l ' l INUS]*.  The statu= panel  wi l l  Ehon 1to I  indicat ing a set t ing of
1t- t  to 9(t  mi I1 i .  seconds,

TUNING INDiCATOftS

The standard Ft j . -64.  wi thout the enhanced H.F. modern optron! comes with a special  cn-screen
tuning indicator that  wor[ , :s in al I  modes. A special  FH discr iminater-sty le hardware tuning
indicator comes with the enhanced H.F. modem opt ion ThiE bar graph tuninq indicator
o{{ers more pretr ise tnnrng lor  H.F. appl icat ions.

The on-screen tuning indicator shov{s up as a square block when in the Horse Code mode and
a signal  is  present.  In al l  other modes a hor i :ontal  bar appears when a s ignal  ( tone) is
present at  the Hark f i l ter  f requency. A vert ical  bar appears Hhen a stgnal  is  present at
the Space f i l ter  f requency.
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l , lhen tuning across a RTTY. AMTOR! or FACI{ET signal  you wi l l  learn to tune i .n the middle of
the extreme edges of  the s ignal  where the Marfr  or  Space indicat ions start  to disappear.
hl i th pract ice.  you wi l l  feel  qui te comfortable wi th the on-screen tuning indicator,  thouqh
rt  is  not as easy to Lrse as the bar graph indicator that  cornes with the HFI ' | -64 opt ion.

The bar graph tuning indicator (part  of  the HFt4-64 opt ion )  is  enabled only when H.F. band
operat ion is selected. t* lhen no signal  is  present {receive i ,o lume rednced to:ero) there
ni l l  be only one bar sraph seqment l i t  in the middle of  the display.  I f  a l l  seclments are
I  i  t  at  th i  s poi  nt .  yoLr are probabi  y i  n i , r . l t .  F.  f l rode.

I f  yout turn the receirTsp r , rs lurne Ltp and tune across a s inqle carr ier  Ergnal  .  you wrl l  be
able to note how the bar graph display moves i rom le{t  to r ieht  as the tone freqLrency ls
increaEed. In Horse operat ion.  ) /oLr s i . rnply tune a s iq;nal  for  a.  ma.ximum lef t  s ide
oe{ lect ion as the s iqnal  is  present.

For al l  other modes. tune {or er, ,en de{Iect ion to the r ight  and lef t  as your t l tne acroEE a
tr-ro tone srgnal .  Do not overdr ive tne Fl : -64 r . l i  th recei . rer  audio,  you shout l  d t ry to
achieve at 'or-r t .  ! / i :  de{ lect ion *rcm center in both direct ions.

Be st-rre tc ad_ir- tst-  yol(r  recei ' , ,er  pas=band (or I .F.  shi f t )  t r - tn i"ncl  ior  maximum def lectron
ei ter  you have tr-rned the rnain f reqr-rency dial  to the proper-  posi t ion.  l -hen bacl :  o+{ the
audio r l . l i .n one more t ime for i i3 def lectLon.

THF|E-.iHOLD COf'IT ROL OI-EFAT I ON

Al thcugh the Pl . : -64 i  s not recomrnended f  or  Horse recei . . re wi .  thout the HFH-64 optr  on.  wi  th
pract ice you wi l l  f ind i t  is  possihle to qet reasonable per+srmance t lN medium to s low
speed f ' lsrse by tuning signals that  are f ree of  0t t f l  and ORN usinq the on-screen tunrng
rndrcator and t-he DCD LED at the same t i rne.  l i imply tune ytrLtr  retreivet-  unt i l  the tws
indicators bl in l , :  on and of f  in urnison with the l {orse s ignal .  Be sl t re to bac[, :  o i i  on the
volnme level  nnt i l  the DID is only i i t  when the I ' iorse s ignal  is  present.

l , { i th the HFl"4-64 optron act ive r  you nu:- , t  ad_iust  the threEhold control  c locf : : r . r iEe unt i l  the
DCD l ight  _ i t - rst  l ights.  Then back a{f  (counter-c locl ' :wise) nnt i l  the I ight  5t- t=t  goes out.
You are now ad;usted f  or  nar: imr-rm sensi t iv i ty on al I  rnsdeE (except A|4TUR AFt l ) .  For more
irnrnt tn i ty to noise.  L, t t t  Iess sensi t iv i ty,  bacl ' :  of{  even rnore in the col tnter-cIocl :wise
drrectron.

For AI{TOF: AFtt l  mode. turn the threshold control  f r - t l l  c lockwise (DCD fLr i ly  l i t ) .

I.'lt]R5E CUI]E I]FEftAT I I]I.'I

l ' lorEe Code operatron requr i res nc]  =pecial  e i lp lanat ion.  Att  af iateurrs are fami l iar  wrth Ctt
operat ton; there are fesl  d i f {erences between manual and aurtornat ic f iorse operatron. As a
general  rur l  e,  stronger f , l ' j  -= i  gnal  E wr I  I  pro.r i  de the l  owest nnmber of  errors (error rate)
i .n the autornat ic decodinc;  of  the received MorEe text .

Cornputer hardsrare and Eoft+vare are not {orgiv ing or to lerant ol  a "bad i iEt" l  l ry inq to
decode paor l '7 sent l* lorse Code r ,v i th anir  computter:ystern ic a f r - tnct ion of  the "UIGU" rLt le-
Garbage In,  Garbaqe Out !  The orost  sophist icated cnrnpurteers in the r-rot- ld r^r i  I1 or- t tpt-r t
qarbled characters:  to t -he Ecreen or pr inter when atr-ernpt inq to c iecipher Ct* l  in F{hlch the
oot-dash Iength=. intervalE and rat ios.  inter-character end inter-r" lord =pacrng are
slrbstant i  a l  I . ;  wronq.

Do not eirpect \ /oLrr  l -onrrnociore compLrter and the Ft i -64 (or any other cornputer-so*tulare
combinat ioni  to produce rniracle coF' /  f  rom bad f  iEts I

N0TE: l 'he
mod ern op t r on
presence of
any computer

Fl i . -64 r . r r .  I1 operate on l ' lorse as a t ransnr i t t ing keyboard ur i thor- t t  the enhanced HF
(HFl l -64).  However,  the HFI-1-64 is required for t ' lorse receive operat ion in the
GlFiFl  or  GIRN. Heavy ORN wi l l  rnake Horse Code di t f icr-r l t  i f  not  impossible for
to decode.
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T,IORSE DISPLAY

The l ' lorse receive mode screens are shown below. Only the statLts panel  area wi l l  show
informat ion unt i l  incoming data characters are received.

IlCIRSE DATE (IIL: OCI: CI(I
XI-1IT 20 WPI, I  XBF 51?
RCVE -.}(I t{FM OBF Z{I{XJO

- "F(CVE" is in inverse video to show that the system is in the
Fecet \ re { i loclel

-  The mode. " l ' l [RSE".  is  shown in the Lrpper lef t -hand corner i

-  The t i rne of  day is shown at  the upper r ight-hand corner,  nei l t
to the datel

-  ' tXl ' l IT" ( t ransf t r t )  speed is shotqn as:( t  t ' lF l ' l i

-  "R{IVE" (receive) speed is shown as ?t- t  t {Ff" l  ;

"XHF" shor.rg the amolrnt  of  t ransrni t  br-r f  {er  space set asidei

-  r ' f , lBF. shows the amount of  GISU buffer space avai lablel

-  t l  ( reverEe video blcrct : )  l ' r - rn ins indicator shor+s when siqnal
is present

The receive and transmit  speeds and buffer Eizes are the "c iefaLt l t "  valLtes assigned
automat ical ly by the prograrn.

The Hcrse transmit  mode screens for both cornputers are shown belaw as they appear af ter
pressing any of  the keys on the keyboard,  other than f-1.

f1ORSE T{j hJFfi DATE {:r(r: Cri): ixj
XHIT ?(J I , IPH XBF 51?
RC\rE 

"i 
tlFf'l CIFF ?i)t:xl0

1? LI I . IES [F f tECEIVED TE}:T

1 LINE OF I-EX] '  E(EING TRAf{SNITT'ED

5 LINES OF TEXT TO 8E TRANSI{ITTED

It lot  i  ce the chanqes i  n the c i i  spl  ay:

-  "RCVE" is st i l l  in inverse video to show that the system iE
=t i l I  in the receive modei

-  Horr :ontal  l ines have appeared on the screen. div id ing the
a.rea urnder the statLrs I ine in three parts l

-  I 'he Lrpper area show-= the received characters as they wi l l  be
stored in the {" lSO r}uf ier i

-  The middie a.rea consiEts o{ a s ingle I ine " t ransmit  act ion"
Etr ip that  sho*rs the t ransmit ted characters as they are
beinq transmit teo.  The Etr ip scroLls the data f rom r iqht  to
lef t l

-  The bottorn area consi  sts o{ text  showing the I  atest
characters typed into the XMIT bufferr  wai t ing to be
transrni  t ted.

As your type more characters into the bu{fer,  the lowers area of  the display wi l l  scrol l  t tp
one l ine at  a t i rne.
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Press {unct ion t ley f3 to begin t ransmiEsion. Note the changes in the upper- lef t  area of
the stat l ts panel :

CONNODOI1E 64

|-IORSE DATE Cl{-r:0(:r: (:r{:r
XMIT ?(I  h lFN XEF 512
RCVE 20 hlf.H OEF 2000(j

1? LINES OF F:ECEIVEI} TEXT

1 LIf..IE TJF TEXT EEII..IIJ TI{ANSMiTTED

5 LINES LlF IEXT TO T'E TRANSI' I I ] 'TEI)

-  "XMIT" chanqes to inverse video to shon that the system is in
the transmit  mode:

-  " f tCVErr changes to normal displayl

-  I 'he data characters typed into the X| ' I IT br- t f  f  er  begin to scrol l
f rom r ight  to Ief t  acroEs the " t ransmit  act ion" str ip;

-  Yourr  t ransmit ter  wi l l  be keyed accordinq ts the characters
r rnrr  i . r rnod.
t  ss L t  HE" !

The "transmit  act ion" Etr ip r . r i11 cont inure to display the or-r tbournd data characters as they
are being tranEmit ted.  "XFF" wi l1 decrease with every character typed. and wi lL increaEe
with every character t ransmit ted.

hlhen the "{1" fLtnct ion [ :ey i= preseed to return the system to the receive.node. the screen
spl i ts wi l l  cont inue in e{fect .  To cancel  the spl i t -screen fnrmatr  pF€ss the "RUN/STOF
key and Eelect  the operat ing rnode again.

For {urther e:rplanat ions c{ f ' lorse operat ion,  see the preceding sect ion of  th is chapter
co.rer ing al l  the appl icable control  funct ions.

SF,ECIAL I"IORSE CHARAI]TERS

The Pt{-64 program provides easy. ef f ic ient  l :eyboard-qenerated f ' lorse operat ion.  The
program cantainE a ser ies af  dedicated special  l iey5troi :es that 'yor- t  can Lrse to mal le
tranEmission easier.  fagter snd rnot-e en_;oyable.

The moEt f requent ly used Horse "prosrgn=."  are coded into the l ieyboa.rd wi th t :eys that have
no direct  representat ion in gtandard f ' lorse.  These special  " reser. . ,ed" l ieys are l is tec
bel  ow:

l i .eyEtrol :e Abbrevi  at i  on l ' leani  ng

+ SF. End of 050
E AS liJar t
r AR End of l ' tessage

up-Arrow 
[|. F:.: i]tI. oa*se

For-tnd si qrr AA f.lew I r ne
|  5N Understand
7 l . .A Attent i  on
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EAUDOT AND ASCII ftTTY OPERATION

TRAI.{SMIT HODE DISPLAYS

l, lhen you f i rst  enter the t1orse, RTTYI ASCII  and Af ' lT0R transat i t  modes, before any l : :eys are
pressed. the screen displays are ident ical  to the receive mode displays.

When yoet press {urnct ion [ ' ;ey { i .  the "returrn" [ , r€yr the space bar,  or  any Iet ter .  nt tnber or
other character key.  the screen spl i ts into three sect ions.  The upper part  of  the screen
cont inutes as a stat l rs panel  .  Fl i  pr- t ts yor-r  in t ransni t  condi t ion for  e i ther mode.

f  1 or CTRL-E r^r i  1 l  return vou to receive condi t ion i .n ei ther mode.

BAUDOf RTTY I}FERATION

l-he Hautdot or l "h- t r ray Code. also known aE Internat ional  T 'e legraph Alphabet Nl tmber '?.  is  a
{ ive-bi t  asynchronouE te>:t  t ransmiEsion code used f  or  te i : t  or  rnesgaqe transmisgi .on,  Hhen
the Ltser doeE not need the more sophist icated character set  found in ASCiL I 'he
Baudot/ l ' l r - r r ray code is the RTTY code most widely used in the amatenr radio service.

The FF.-64 provides RTTY operat ion in the Faudot/ l " l r - r r ray code at  45, S( l r  57,  75 and 1{,o
baud=. cc ' r respondinq to appror: i rnately 60. 67. 73, 1{- ,0 and l f , t  words per r i r inute (hlPH).

EAUDOT [IT-I 'Y DISFLAY

ftTTY
xl.li T 6c) hlFf.l
RCVE 6{J I{FI'I

+ DATE (:xJ: r:)U: i]{-r
XEF 51?
pgp !(tot-!0

ASI] I I  RTTY OFERATI[ f . , I

The ASCII  (Arner ican Standard Code for Inforrnat ion Interchange) cade is also l :nown aE
Internat ional  Teleqraph Aiphabet Nurnber 5.  A5f, I I  is  a geven-bi t  asynchranous transrni=sion
code used to send te:<t  or  data t raf{ ic that  requrres a more complete charaster =et than
that provided by the oIder,  1e=s-sophist icated Eaudst sode.

The F,f , l -64 provic ies RTIY operat ion in the ASCII  code a. t  1 l r t .  1sfJ and -1( j ( l  baur, f  =.
correspondi  nq to aFprol i  i  matel  y l t ) t - t l  .  15O and 3t-r t l  wordE per mi nute ( t iFH) .

ASCII  RI 'TY DISI,LAY

ASCI I
XNlT 11(: I  EAUI)
RCVE 11O EAUD

+ DATE (r{-}: t-rQ: (-}0
XEF 512
UBF ?0000

EIAUIJOT AI. ]D ASCII  RI]Y MAILDROFS

One o{ the me=t interest ing {orms of  Faudot and ASCII  RTfY avai latr le to day wrth camplt ter-
based :ysterns is the RTTY t ' la i ldrop.

A "mai lc j rop" i .e a I imi ted {orrn o{ the "electronic nrai lbo:r"  syetern.  The Ft i -54 provide-=
software rout ines that equip you with a unique form of f tTTY mai ldrop in the Baudot and
ASCII  codes.

l 'o use the RTTY"maiIdrop" fnnct ion.  set  up a hfRU (t lho aFe yoU) l : :eyu{ord and i ts response
in t {essage buf f  er  7.  Each t ime the proqrarTr receives "  (YOIJRCALL) DE",  your sy=tem can
reply wi th a personal i :ed messaqe Euch aE:
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NTITE;
oniy l

..DE (YOURCALL) AUTO 0142 UTC- FLEASE TURN ON HY FRINTEF
EY SENDING PRINTERON AND TURN IT OFF BY SENDIN6
FRINTEROFF IiKT:"

Do not type parentheses- they are shown here {or clar i ty

Set th is t - tp by typing the fol lowing te>rt  into I ' lessage Elr- t f {er  7:

+YOURCALL DE+ DE (YOURCALL) AUTO (CTRL_T} IJTC-FLEASE
IURN ON I ' IY FRiNTEF{ EtY EiEhIDINE FRINTEI1ON AI{D TURI{ I ] 'OFF
FY SENDiI '16 FF]I t {TEf iOFF F.I i : I i  {CTRL-E}

l-he "+" qinnq:re reqLrrred by the procrarn to dist inguish the contents {rom some r:rdrnary-- :"-  - -
{nessaqer and to separate the l :eyword from the response.

I{  your want to Lrse lv leEsaqe Et l t f fer  T for  a nornal  {nessager such as a "braq tape",  omit  the
"+" s igng.

l -he CTRL-E at  the end of  the " l r lRU" regponse ig necegsary to switch f rom Xl ' l l l ' to RCVE (see
C'[RL-E below);  i i  you leave i t  out .  the HRtl  keyword wi l l  not  wor l : .

lhe rest  of  the nrai ldrop fr- tnct ion is instal led by set t ing Lrp l , :eywords to t l t rn yot-rr  pt- inter
on and of i .  These l ' ;eywords are set  up in l " lessage Bu{ ier  8.  as io l lows:

+F.IT I NI EI{ON+FR i f.,ITET{UFF+

Agatn.  the + s igns are necessary as del imiters and to dist inguish the h:eyword= {rom a
normal {nessage in l " les=age Hu{fer t l .  050 recording rnust be t ;ept  uN ( l t l tsF) in order for  the
pr inter on/oi*  [ ' :eyword= to oFerate properLy.

tJse your own l ieyword:,  tor  the t ' lRU. pr inter-on and pr inter-of f  keywords. Each keyword may
be frorn 1 to l? characters lonq.

ANTOfi OPERATIIJN

ArlTi lR an adapta. t ion of  t -he internat!onal ly-=tandardi=ed SITIIR system. uses a unique seven-
bi  t  Eynchronolrs te:<t  t ransrni  Esi  en code whi ch provi  des bcr i  1t- i  n error-detect i .  on and error-
correct ion capabr l i t ies.  At '1TLlR has been widely used oversea.s s ince 1977 and is qrowrnq
rapidly arnonq IJS arnater- t rs who r . r ish to obtain alrnost error-{ree FTTTY utnder the } torst-case
condi t rons t - 'yprca. l  1y f  ound in HF radi .o.

The Fl ; -54 provioes Cf, IR-compat ib le AMT0R ARO and FEC operat ion.  Fi l thoL(gh the HI4IOR I ' lode i t
(AF:U) operat ing s ' r 's tem imposes rnore exact ing switching speed reqnirernents than tne older
operatrnq f lodes. moEt radios r . r i l l  operate in ej . ther AI ' ITOFI mode withoutt  any rnodr{ icat ions.

NOI-E: At ' lTOR Fiocie E (FEC) operat ion is s imi Iar  to convent ional
F:Tl  Yi  the t ransrnr t ter  operates cont i  nutot- ts ly t l i  thot- t t  the
on-of  i  sr^r i tch1n,1 character iEt ic o{ AMTOR l4ode A (ARtl) ,

SWII 'CHIt . ]E TI I ' lE CIJI . ISIDEHTiT IONIS

For proF'er Al l l  t l f (  f ' lL i t lE A (ARtl)  operat i  on.  the t ransr i l i  t ter-recei  ver conrbi  na. t i  on.  or
t ransceiver.  must be able to change between transrni t  and recei t ,e wi th in 2t- t  mi l l iseconcls.
l ' lost  semicondr- tctor-baEed radro:  can easi ly rneet th is speci f icat ion.  In factr  many older
t t - tbe-type radios wi th electromechanical  re lays operate very wel l  in AI1TUR Hode A (ARtl)  |

I f  the chanqeover t rorn t ransni t  to receive is too Iong, the minimutm wsr[ : :1nQ distance wrI l
be extendedi  the s iqnal  to the distant stat ion wi l l  arr ive before the stat ion has Ewitched
bac[ ' :  to recei t ,e.  However ' .  r f  the t rans,ni t t inq stat ion is {urther awayr the t ransf i issron
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t i rne over the propagat ion path wi l l  delay the arr ival  of  the s ignal  unt i l  af ter  the
stat ion has switched to recei .ve.

I f  the receiv ing gtat ion's changeover f rom transrni t  to receive i .s too sIow, the
transmit t ing stat ion delay between "PTT" and "data send" can be extended. See: Shi f t
PIr-rs.  Shi+t  l ' l i .nus above {or detai  Ied instrLrct ions on ad3r-rst ing the program's t iminq
character ist ics to at tempt compensat ion for  th iE ef fect .

FOSSIELE AREAS FOR FEftFORT1ANCE IIIFROVEI4ENT

Should rnodi f icat ions be needed in the radio.  changes wi l l  r - rsr- ta l ly  be required in one ar
more o{ the fo l lowing perforrnance character ist icE:

1.  Faster AEC operat ing speeds;
7.  FaEter enabl  ing of  the pr-rsh-to-tal  k l  inei
f , .  Improved power snpply decor- tp l ing,  e:pecial ly in andio stagesl
4.  Redutct ion or el  iminat i .sn of  ALC act ionl
5.  El iminat ion a{ audio compression or other processingl
6.  El iminat ion of  VOX ooerat ion.

SUGGESTED TRIAL OF.EftATING TEf,HNIOUES

I+ yoLt are havinq trouble synchroniz ing wi th another stat ion in l ' lode A (AR0) r  before
deciding that yoLrr  radio equipment needs modif icat ions,  t ry some of the fo l lowing
operat inq t ips:

1.  At tempt to r . ror l : :  the distant stat ion on f" lode F (FEf,)  ts
establ ish that  the other stat ion's system is fu l  ly
funct i  onal  I

7.  Da not nse \rOX control-nse the FTT i ine f rorn your inter{ace

3. Tr:rn of f  the AGC circui t -use the RF gain control  to prevent
receiver blacking on stronqer s ignals l

4.  Turn of f  a l l  cornpression or other audio processingi

5.  Heep the AFSfl .  ar-rdio inputt  level  to the microphone circLr i t  i lg
low ag po==ible-avoid overdr i r , lng the audio input stages:

b.  Redlrce excessive ALC act ion- Use more ef fect ive FIF antenna
Ioading to ad_ir-rst  outpnt power Ievelsp

Ete{ore consider ing any modi{c iat ions to yor-rr  eqniprnent,  p lease contact  AEA's Cttgtomer
Service Department for  a l is t  nf  radio changes and {or technical  aEEi.stance over the
phone.

SELECTED READII.{I:

"Af ' lTOR. an Irnproved Error-Free FiTTY Sy=tem"
by J.  Feter f4art ine: .  Gf,FLX! 05T Magai ine,  June 1981

"An Introdurct i  on to Af '1TOR"
by Par-r l  Newla.nd. ADTI !  0ST f{agazine, July lB: l

"AMTOR-A Hands on Fr imer"
by Hike Larnb. N7t '1L!  C0 Haga: ine.  November 198f,

"AMTOF How-To"
by J.  Feter Mart ine: ,  Gf,FLX! wi th Norrn Sternberg!  WZJUF
75 f ' lagazine. August 1984
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AHTOR DISPLAYS, l '10DE E (FEC)

Some of these status panels and indicator codes are s imi lar  to the Horse, RTTY, and ASCII
displays.  The main di f  f  erences are the A|ITOR Etatus and OPEN/L0CI{ displays.  The Al- tTUK
status always consists of  two Iet ters.

ANTOR system operators enjoy the bene{ i ts o{ being able to watch the processing of  their
s ignals and general ly having a greater amount of  detai led informat ion avai lable to them.
Thereforel  the Ecreen displays in the AMTOR modes are necesEari ly more cornprehensive and
more comtrI  e; : .

lhe correct  t ransmission mode for cal l ing C0 and in i t iat inq a qeneral  or  broadcast
transmisEion is AMTIIR Mode B (FEC. Forward Error Correct i .on).  For th is reason! l tode B
Ecreens are shor, ln { i rst .  Here are the displays as they appear be{ore start ing the Hode F
transmi esi  on.

At'tT0ti + DATE tttl: (-t(t: tx-)
RCVESS XEFSI?
L0cti 0EF 

"(:lcxl(J

-  "RCVE" indicates that the system i .s in the "receive" Etatei

-  The { i rst  "S" indicates "standby" model

-  The second ' rS" indicates that the system is in the "standbi-"
status

After pressing CTRL-E to begin a l " lode E transmission. ei ther for  Ct" l  or  dur ing an ongoing
Hode B 0S0t the t ranErni t ter  wi I I  be turned on and invis ib le synchronous id le control
characters wi l l  be t ransmit ted in a cont inuons stream. The screens wi l l  spl i t  into the
same three areas descr ibed ear l ier  and further change as fo l lows:

AI'ITOR DATE (x:r: (r0: (x:t
XNITFI XFF4SB
LOCF: CIEIF ?IJ(XJCI

HERE ARE THE CHARACTERS YOU HAVE TYFED INTI]  THE TRANSI1IT BUFFER.

"Xf" l IT" shor. ts that  t6he transmit ter  is  on the air l

"8" indicates l lode E operat ion;

* I"  indicates t -he " idIe" condi t ion o* the data.

At th is point .  funct ion key ufJ" is pressed to "open" the t ransmrt buffer and start  the
tranErnis=ion o{ the actutal  data characters.  The screen stat l rs panel  aFea ur i i l  change
again and the data wi l l  now begin to Ecrol l  f rom r ight  to lef t  across the " t ransmit
act ion" str ip and aFpear as val idated characters gcrol l inq {ronr Ief t  to r iqht  in the
"recei .ved signal"  L(pper-screen segment.

col'ltl0LlrjRE 64

At ' lTDR (:x: l :00:0[r
xf ' l l l 'E 1 xBF1{r?4
uFEr. i  CIEF ?9419

HEftE AFE THE CHAFAI]TERs YOU HAVE TYFED INTO T'HE I'F|ANSI{IT BUFFEF:.

-  "XHIT" showE that the t ransmit ter  is  st i l l  on the air ;

-  r ' f ! (  indicateE Hode E operat ion:

-  i lT.  indicates " t raf{ ic" ;  data is f lowing.
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Let 's Iook at  the di f ference between RCVEIXI ' I IT and OFEN/LOCK.

In the Bar:dot and ASCII  RTTY modes, when we are in t lCVE, no characters are sent f rom the
XII IT Euffer.  t {hen we are in XMIT. characters are sent f rom the bu{fer and are seen on the
XI1IT l ine as they are sent.

In the Al , lTOR node. the XHIT buf fer  is  isolated {rom the transmit ter .  The "RCVE/XHII-"
funct ion.  (who is sending data and who is receiv inq data) is control led automat ical ly by
typing the "+?" characters at  the end of  each transmission seqLrencer the AHTOR equivalent
of  " t i l i t i : "  or  "over to yclu".

The "FLUS-SI6N/0L,EC1 IUN l '1ARl;"  (+?) character EeqLrence is a sof  tware cofnmand that a{f  ects
the Eending stat ion and the receiv inq stat ion.

These tr" lo characters ntel : :e i t  possible for  the XNIT bur{ fer  to be OFEN (releasinq
characters) in RCVE or XHIT. In Xf, l IT the characterE are sent l  in FCVE the character
transrnission is held autemat ical ly unt i i  the "+?" sequence is recei .ved- then the stored
characters are sent.

The Xl ' l IT br-r f fer  can also be LOCtr.ed (no characterE releaEed) in RCVE or XNiT. T 'he
characters are held in any mode. You can co{nposp messaqes in the Xl ' l IT buffer wi th fut l l
type-ahead edi t ing capabi  i  i ty .

As a general  rut le r . rhen operat ing AIITOR. r-rse the "OF'Ef{ /LOCF." f l tnct ion to control  youtr  type-
ahea.d capabi l i ty .  I f  you do not need type-aheadr LrEe the " fJ"  funct ion l tey to OFEN the
XI ' I IT burf fer  and lea.ve i t  OFEN for the whole contact .

AHTOR DiSPLAYS MT]DE A (ARO)

l" lode A (ARU. Ar-r tomat ic Fequest for  Repet i t ion) is the t ransmission mode nsed to reply to
another stat ion's C0 cal l  sent in f ' lode ts (FEC).  oF af ter  the in i t ia l  cantact  has been
establ ished in Hode Et.

f ' lode A pre=ents addi t ional  ,  valuable c iata wi th which the systern operator can observe the
processing of  the AHT0R protccol=.  watch the {1or. l  o i  the data.  Eee the "good" or "bad"
data.  and accurretely est imate the " thror-rghpr-r t"  rate.  l -he operator can evaluate the
relat ive meri t  or  acceptabi i i ty  of  the path,  the c i rcui t  l in i :  and band condi t ions.

Here are the ecreen Etat l rs panels as t f rey appear before start ing the Hode A transnrssion.

-  "RCVE" inoicates that t -he systen is in the "receive" statei

-  The f i rst  "L1" indi .cates that the system is in "Ftandby" modei

The second rrs" indicates that the systern is in the "standby"
stat l rs i

I  c answer a l " lode Et (FE[)  C0 cal  I  f  rom the di  stant stat i  on.  start  the ANTOFi SELCALL
(select ive cal l ing sequence) by pressing CTRL-4.

A sol id bloc[ , :  in inverse vrdeo r . r i l l  appear-  af ter  the werd "LOCli" .

Fr(rH q c i

AI,ITOF:
FCVE S S
L0cfi r l

DATE {:rU: 0{:r: r:r0
XFF 512
08F ZoLrO(l

DATE 0[t: Ot:t: 0t:t
} :EF 51:
OBF ?tli!0(J

As yor- t  type in each let ter  of  the distant stat ion's SiELCALL. the let ters wr l l  appear to
the r ight  of  "LOCl i" ,  each letLer progressively c learrng the inverse video. When the
fourth let ter (a val id SELCALL rnust have four characters )has been entered, the inverse
video bloctr  wi l l  be gone and your t ransmit ter  wi l l  be keyed on end of f  in the typical  ARO
three-character burst EeqLrence. The system status I  ine wi 1 I  change to show the
transmit ter  act ive state and the t leying progress.
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AfiT0F( DATE 0fJ:00: O0
XNIT A F'  XTIF 512
LUCti NNI{L OBF 20000

Yonr t ransmit ter  wi l l  cont inue keying on and o{{  as i t  sends the AR0-coded select ive
cal l ing sequence carryrng the distant stat ion's SELCALL.

I+ your systern does not achieve succesE{nl  synchronizat ion and locl ' ;  wi th the diEtant
stat ion wiht in the t i rne-out per iod.  set  in " t i .meout"  in your "OPTI0NS" menu. Your system
wri l  t ime ont and stop t leying. Your screen display wi l l  revert  to the status shown in the
beginning of  th i r :  sect ion.

I f  yol t r  system succesE{ut}1y synchronizes wi th the distant stat ion.  the screen display ur i l l
chanqe aE fol lows:

Af' lT0R tjt_t: {t0:Otl
XHITAI XFF51?
LOCII t{fillL [iFF ?t]00(:t

"Xl ' l IT A P",  the phasing condi . t ion,  has now changed to "XMIT A I  " the synchronized id le-
t raf f ic  cendi t ion.

Fress funct ion [ , :ey " f3" to "OFEN" the transmit  buf fer.  Your t raf{ ic wi l l  now begr.n to
f low as you type characters.

"Xl ' l IT A I"  wi l l  chanqe to "Xl ' l IT A T" as characters are sent and val idated by the distant
stat ion.  These indicat ions wi l l  change back and forth when you paLrse in your typing.

AI,|TOR ir(r: (10:0(r
XHITAT XBF51?
OFEN NNNL QFf: 2UOOO

Depending on the band condi t ions and the status of  your l ink to the distant stat ion,  the
"XHIT A l ' "  and "Xl ' l lT A I"  indicat ionE of  a val id l int ' :  rnay change as {oI lows:

"Xl" l IT A E" Your system has detected errors in the s ignals
received {rorn the distant stat ion.

"Xl ' l IT A f t "  Your system has receivced a "request for  repeat"
csde frc ' f i  the distant stat ion.

SUI'II,IARY OF ANTI]R DiSFLAY STATIJS CODES

Al" lTOF Etatuts indrcat ions alurays consrst  of  t t - ro Iet ters.  The { i rst  let ter  fo l Iowinq "RCVE"
or "Xl ' l I l ' "  rndicates the present mode:

S Standby. (system avai lable for  SELCALL accesE)i
A l4ode A. AFlt l  (Automat ic Request f  or  Correct ion) I
Lt  Hode IJ.  FED (Forr . rard Error Correct ion) i
L Hode L.  ARO Listen (monitor two l inked stat ions) l

The second let ter  fo l lor . l inq "H[\rE" or "Xl ' l IT" i .ndicates preEent 1i .n i i  s tatus:

S Stanr lby state;
F Fhasinq (synchroniz ing t ry)  in Al- tQ. ARU Listen. or

FEt] ;
I  l raf f  ic  iE f lor . r ingl
I  IdIe.  no t raf{ ic f lowinq { t imes or-r t  a i ter  one

mi nlr te)  ;
C ARti  change over or c lose down;
R Fequest for  repeat received {rom distant stat ionl
E Data errors in s iqnal  received from distant stat ion.
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A ERIEF

TOF
AHTOR
ARA
FEC
RA
SELCALL
+?
MASTER

SLAVE

6LOSSARY

Telepr int ing over radio
Amateur te lepr int ing over radi .o
Ar-rtomatic flequest (Hode A)
Forward Error Correct ing ( f4ode B)
Request for  Repet i t ion s iqnal
SELect ive CALL
The siqnal  Eent for  "over" (algo "?)
Stat ion that starts an ARCI contact  by sending the
SELCALL
Stat ion that responds to the ARO SELCALL

AI-,ITOR CINTRT]L I::EY FUNCTIT]NS

The f  o l lowing Control  (CTRL) [ , :ey= are r- tsed in Al" lT0K operat ion:

CTRL-A- Start ing a l " lode A (AR0) Cat l

Type CTRL-A and obseve the appearance o{ a sol id inverse-\ , ideo bloc[ , :  Lrnder the "RCVE"
status.  The program is vrai t inq for  you to type i .n the SELCALL of  the distant stat ion
(f  onr alphabet ic characters!  no nutrnerals,  no punct l rat ions.  no spaces|)

Type in the foutr  characters of  the stat ion you wish to contact .

As soon as ) ,ou type the last  of  the {our characters of  the distant stat ion's SELCALL. } ,oLt t -
t ransmit ter  wi l l  begin keying on and of f .  Your system wi l l  be sending the other =tat ion'g
sel  ect i  ve code ni :<ed sr i  th certai  n controi  s i  gnal  s and at tenrpt i  ng to acqut i  re
synchronizat ion ur i th the distant stat ion.  i f  the other stat ion's Eyste{n responds to the
SELCALL. Your screen display wi I I  Ehaw f t f tQ status "A F" (AI- ' ITOR Hode A Fhasing).

I f  a val id.  synchronized l int :  is  establ ished. contaqt is rnade and your systern wr l l  be
sending synchronouE id le s ignals.  The screen disptay wi l l  show "A l"  (Af lTOFl l " lode A ld le) .

This " id le" s iqnal  i .s  real  ly  a ser ies of  At lT0F control  codes sent b), ,  your system Linder
ssf  t r . fare csntrol  .  Do not con{use theEe " id le" s iqnals r . l i th "didci le"  or " f {TTY syntr" .  The
idle s i .gnals are required by yor-rr  systern and the distant systern in order to achieve l in i l
synchroni :at i .  on.

THE NODE A (ARU) CI]NVERSATIIJI ' {

Ysr- t  can now "OFEN" the Xt" l iT bt-r f fer  by pressing {unct ion [ , :ey "{ .1" (see belcr . l )  and begrn
sending your text  to the distant stat ion.  Ver i fy that  you have a good l in l , :  to the other
stat ion by typing a {ew carr iage retnrns IRETURNI and observing the resFonse on your
SCreen.

I t  is  a normal character ist ic of  f ' lode A (AFO) system= that the characters yon type rnto
your XHIT buffer wi l l  not  show on your screen unt i l  they have been val idated as good data
received by the distant stat ion r{ i th r . rhom you are l int ' ;ed.  I -he delay between yoLlr  typing
and the appearance of  your typed characters on the screen is a fnnct ion of  the qual i ty of
the radio l ink and indicateE the state o* the l intr  qr-r i te accrtrately.  The better the I in l :
between you and the distant stat ion.  the faster your typed characters wi l l  scrol l  across
your Screen.

I f  yolrr  typing dses not appear on yoLrr  screen! the distant stat ion is not recel \ , lnq val  1d
data f rom you and the automat ic error-detect ion and error-correct ion features of  the Af{TUft
AR0 mode wi l l  now go into e{fect .  Str-rdy the Al" lTOR Etatus on the screen panels.

l , lhen you f in ish typing your comments sr  t raf f ic  to the other stat ion and wish the distant
stat ion to t ransni t  to you nowr type a plus s ign imrnedately fo l lowed by a quest ion mar[ , :
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i+?).  This combinat ion ot :  " t -?" is a sof tware changeover commandi r t  swrtches yoLlr  Eystem
from the transmit  mode to the receive mode and vice-versa at  the distant end. The other
stat ion wi l l  receive the "+?" and now begin sending his renar l :s or t rat f ic .

There is no need for ei ther stat ion to eirchanqe the usual  long-wrnded. wordy "mult ip le-
repeat cal l  s iqns and over- to-yor-r"  rout ines typical  o{  convent ional  Bal tdot  and ASCIi  H' l - lY
operat ion.  Yot-r  do not need to type " t i . [ i . f i . "  at  the end of  yol t r  t t - t rn i  the system does i t  aI l
*or yon when yor- t  type the "+?".

Yor-r  a lso do not need the eir tensi . re str ings of  youtr  cal l  s ign end the other stat ion's cal l
s iqn repeated three or iour t i rne: .  l ' lany coutntr ies non require stat ion ident i f  rcat t  on onl l
at  i inr i ted int .ervals ionce ever-y ten ntrnr-r teg in the USA).  6eneral ly,  i t  is  Et- t f  { icrent to
begin your t ransmissi .on vr i th a s i rnpIe "URA f ' ' l7 l ' l l "  and end i t  t^ t i th sornethinq hr ie{  I i l . :e
"FTU" f  or '  "bacl :  to yot t" .

Tne urhole point  s* Af lT0f i  is  to achieve the best,  moEt ef f ic ient .  most accl l r -ate
transmisEion of  text  t raf f ic  and meEsages frorn one pcrnt  to another.  f ' lany veteran AHTttF:
operators ta l :e a dirn v ier . r  o{  the "{ancy screen dsodles" and "poor-man's graphrcs"
frequrent ly seen on convent ional  Baudot and ASCII  ETTY operat ions.  Euch as nat 'nes and
Iocat ions s l r r r l . t r - rnded by parenthesee. apostrophes. qt-rotat ion marl ' :s .  s lant  bars.  hyfrhens.
dol lar  s igns.  etc.  In some casee! when the AHfOft  channels are busy. ei{cess use of
inappropr iate operat inq techniqrre can calrse the sudden fai lure of  the I intr  wi th the
diEtant stat ion "disappear ing" into the bacl ;groutnd noise.

t t t  t ime=, the sendrng of  "{ancy screen Etr-r f t "  and other LtnnecesEary t ransi t ions {rom LI 'RS
to FIGS wi.  I l  resul t  in funny thinqs happening to the A| '1T0R protocols and t .he data bernq
lost  to those who cannot read a I ine o{ text  inadvertent ly le{ : t  in FIGS cage.

ENDIN6 THE I lUDE A (ARU) CI. ]NVERSATIi ]N

lr lhen you are ready te end yor-rr  f ' lode A (ARl: l )  csntact  and are f inrshed sending yeLtr  "{ inal
f inalE" to the distant stat ! .on,  brea[, :  the I int :  by endrnq yaur Xf ' l IT buffer text  wi th CTRL-u
or-  pres= f  7 to go ta stanclby imrnediately.

]he l in[ , :  t ran elso be hrof , ;en by pressing the "F:UN/S]-UF" [ , .e ' , ,  or  t ' ;p ing C' lRL-4.  However- .  the
distant =tat ion's syslem wr I  I  l ieep on looking for youtr  codeE and cont inue transmit t lnq.
t ry ing to maintarn the l inf , :  urnt i l  i t  t i rnes oLtt .  This i5 considered tacl :Y,  poor c lFeratrnq
pract ice and wrl l  not  win you any popct lar i ty contestE.

CTI iL_EI_ STARTINE A I ' IODI EI (FELJ) CALL

l ' lode tJ (FEC) rE the pre{erred. correct  rnethod o{ cal  l ing an Ai l f0F: CU. T'he use of  l ' lode e
(Al i tJ)  for  COs rs not only quest ionable.  such operat ion gi"ves the distant stat ions no clure
as to who yout are or what yor-rr  SELCALL night be. To =a.y the least ,  Ct l  in ARl l  is  not ver 'y
trroduc t  r  ve.

Remember!  yoLt are urEi ,ng a t ranEnission rnethod that carr ies an e+{ect i .ze t r r - r i l t - in {orward
error correct ion protocol  for  the stat ion receiv ing your [ t l  cal l .  There is no need qr

- inst i f ica. t ion {or Eencl ing lonq Ci l  cal lE r . r i th many l ines of  repeated cal l  s. igns over and
-^- ;  -  

Tis-rs! , , .  , i re error correct ion inherent in Al ' lT0t i  l - ' lode E ei i rnrna.tes the need for
e: ice=siv ley lonq t- i [1 cal  ls .

l -ype CTRL-t t  to t 'egin a f ' lode E (FEC) t ransmissron. Yourr  t - ransirr i t ter  ur i  I  I
cont i .nurously sendinr l  =ynchronoug i"dle control  characters.

L'H T:.HYSU UI I

II ' If.ORTANT ITOTE

tlai t  a mornent ( three to f  ive seconds) be{:ore sendrng yoLlr  t ra{{rc or data.  I  he
distant stat ion must receive several  seconds of  synchronous id le contrs l  character: i
wi th r . lhrch to eEtabl ish synchroni :at ion wi th your s) ,stem. The drstant stat ion cannot
sync to data characters.  Do not start  a Hode F transrnission with " f tVs" as you mrqht
do in Etal tdot  or  ASCI I  RTTY. The distant stat isn r . r i  I  I  not  be able to synchronize
with the HY characters.  The synchronous id le control  s ignals are rnar l : -  to-space
tone shi f ts and can be used for tuninq by the dtstant Etat ion.
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Unti l  you "OFEN" the bufter.  your typed data characters wi l l  not  be t ransmit ted.

Press the " f . i "  funct ion t :ey to 0FEN the X|- I IT buffer and the system wi l l  s tar t  sendinq your
typed characters.

To return to the receive rnode. Fress ei ther the "{1" f  urnct ion l :ey (L0Cl i )  ot-  CTRL-D
(STANDFY) .  or-  " f  7".

E;<cept for  the shart  delay in start inq before sending your t ra{ f ic ,  in general  yout c-rn
operate ANTUF( l ' lode B (FEC) using the same typing and receiv inq techniques aE i .n CtJ or
convent ional  Flar- tdot  and AS[ i I  FTIY. Mnde E'  (FEC) does not have interact ion or handEhat: inq
between you sta. t ion and the distant stat ion.

C]RL-C - I lt}DE A (ARO} LII{EAI.:.-IN t]R II{TEFiFIUP]'iON

The CTRL-C command is r-rsed by the receiv ing stat ion to interrupt the =ending st-atron's
transnissions. This sof tware co{nrnand {orces changeover f rom receive to t rangmit  i {  needed
to interrupt the distant Etat i .on's sending. As the receiv i .ng stat ion.  you norrnal ly rely on
the distant stat ion to send the "+?" command to do the chanqeover- ,  bt- t t  in l "1ode A (AI- , ( t t ) .
you can breal i  the sending statr-on'5 t ranmission er i th CTRL-C.

CT[{L_LT _ RETURf-{ TU 5IANI-]TJY

The CTRL-D command i .= r-rEed by the sendi .ng stat ion to cancel  Al ' iQ. ARl l  L isten. and FtC
transrni t .  ' Ih is iE the preferred way to end an AR[i  contact  i+ you are the sendj .ng stat ion.
This control  character nray be placed in t ra{ f ic ot-  text  stored in yolrr  message buffers t r r
the Xf ' l I I  but f fer .  Use f7 to returrn to standby immediately.  regardless ot  how much of  tne
Xf ' l iT br- t f  f  er  haE heen sent.

CTI iL-F_ARU LISTEN I4CIDE

The CTRL-F csnrmand i. s u=ed Flhen you r.i i  =h to rnoni tor traf { i c { I or"ri ng beti leen tr.ro other
Etatr  sns I  i .  n i red i  n a ARO contact .  Thi  s command f  orces your =ystern to at tenipt  to
synchronize wi th whichever of  the other two stat ions i= =ending at  the rnoment.  There is
no error detect ion or error correct ion in yourr  =ystem when you enier th is mode.

"ARO Lisf-en" does not permit  yor-rr  system to ta l :e part  in the =ynchraniz in ' ;  ARQ "handshaf, .e"
betsleen the other two stat ionE locf ' ;ed to each other.  I f  the other tu lo statronE are
en_ioylng a goad l ink.  yor-r  r . r i t l  get  good copy from that l in[ , : .  I f  the stat ions to which yolr
are I is teninq are eirchanging error codes and f tO codeE and repeat ing blocl :e of  characters
bett"reen themselves, yor- t  wi l l  general ty display the repeated chartacter-  b locl :s.  i f  thel ,
are exper iencing l ink problems. the t raf i ic  on your screen can lool i  vey =trange j"ndeed.
al thor- tgh the t r . ro synchroni ied =tat ions are qett ing error- i ree copi . .
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APFENDIX A

AEA FRODUCT SUFF.ORT AGREEI-IENT/L1.f,ENSE/WARRAIITEE

You must s ign th is dncument a.nd returrn i t  to AEA in order to in i t iate the produrct  support
agreement {or the prodlrct  descr ibed below. AEA wi i l  l i rn i t  pt-oduct sst tware and/ar hardware
updates to tho:- ;e who have returned the warranty card and this product surpport  agreernent.
AEA t t i i l  asl ' ;  yor-r  {or  the sr-rpport  n l rmber i {  r r ,s11 contact  us {or aEsist-ence and rnay as[ , :  to
wri te or cal l  yor l  bacl :  at  the address/phone you l iEt  below in order to ver i fy your support
el ig ib i l i ty .  AEA r^r i11 provide warranty support  to the or ig inal  purrcha=er only.  I i  yo,-r  wish
to change youtr  l iEtecl  address or phone. AEA wiI I  need the request in wr i t inq,  inclutding_a
copy of" th is page and yor-rr  =ignat l r re fbr  croEschecl , .  p lu-pose=. 'AEA hopes to bb hetter aEIe
to handle suppai t  reqr-rest  by l imi t inq asEi-=tance to thase who have purchased our-  prodl tct .

This AEA prodrtct  is  furrnished to a Lrser fnr  urse sn a s ingle precessor r :n ly.  The proqrarn or
docnrnentat ion {na.y be rnodi f ied or copied only wi th the inclusion ot  the AEA copyr ight
not ice.  {or  n=e only by the purrhaser on that CFU. The cr-r=tomer gha} l  not  pt-ovide. assign
or ma[, :e avai la.ble the proqram or documenta. t ion to a th i rd party wi thout pr ior  appro" 'a l  o{
AEA. Ti t le to owner=hip o{ the product/docurnentat ion shal l  remain r^r i th AEA. AEA diEclairrE
al l  impl ied warrant ies wi th regard to th is product.  including those oi  merchantabi l i ty  and
{ i rnocc =nA iny stated e>lpr-ess warrant ies are in i ieu s i  a l l  obl igat ions or l iabi l i t ie=
on the part  of  AEA far damages. The product is warranted to be in good worl : ing srder for  a
per iod as stated in the sales l i terature f rom the per iod a{ or ig inal  FLrrchaEe frern an
author i :ed AEA dea. ler  or  AEA. Replaced parts and prnductE become the praperty of  AEA. The
warrantee does not e: . r tend to a de{ect  AEA determines is caLrsed by improper rnaintenance oF
repair .  misuse. neglect ,  improper instal lat ion.  accidental  or  intent ional  damage. AEA i=
not responsible for  darnage to other equipment or prtrperty or incidental  darnage of  any
l : incl  ,  whether based on contract- .  negl igencer or str ict  l iabi l i ty .  l ' la i r imum l iabi l i t i r  in an'r '
case =hal l  not  e:rceed the purchase pr ice ef  the prodr-rct .  Sorne =tate laws ds di f {er .  st :
sorne of  the above I imit-at ions {nay not apply ta you. This warrantee gives speci f ic  legal
r ight=.  You may have other r ights which vary {r-om stete to state.

Name nare---*UZ/LZ/ g-K^

Street Fhene

l l i  ' l - ' - ,  State 7in

Froduct-.1p -il=-lr-!-- ---_Furchase Date t/!-a'-t::---(4L.-44s2*,t
* S tL _ :{s-zi :V _ _ _ __ _ _ _ _ _ _l-e-c _ _4t 2 : f_ _

5i gnat-utre: Far HfA b'r' ':
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APPENDIX C

CONNECTORS

FIVE PIN "To Radio" C0NNECTOF

The pinout o{ the "To Radio" connector and the color coding o{ the cable provided with your F
H-64

are as fo l lows:

Fin I  6reen Audio (speaker) input from the radio
Pin ? t lh i te AFSti  output {roat the PK-64 to the radio l ' l IC input
Fin 3 Elack Squelch in{orrnat ion f rom the radio
Pin 4 Frown Ground/Shield to the radio ground/ l - l lC ground
Fin 5 Red Fosi t ive vol tage FTT (push to ta lk)  l ine to the radio

Shield Connected to Brown at radio end of cable
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MONITOR
1-UI 4.UA, DM
2.1 s.RR, FMRJ, SEQ NOS
3-C, D 6-Timers, S. NOs

MODE

BROWSE PACKET
I KEY

CTRL
AND

UP

t-
:)
o
F
l()

HOLD
TOGGLE

IOGG
oso
BUFF

cLR OSO
EUFFER

PAGE
oowN

CHAN
SELECT

CLR XMIT
BUFFER

PARAM
SCFINS

TO CMD
MOOE

RE.
JEI

PRINTR

PACKET SCREEN

PAKRATT'' PK-64
OPERATING KEYS

FEC MODE

C ARQ BRK.IN
CTRL+,- :

CLK ADJUST
F ARQ LISTEN

CTRL, f

F
l
o
F
l
O

CLEAR QB

OPEN
XMIT BUFF

BRK-IN
BUFFER

CLEAR XB

CHANGE
SPEED

DEFINE
CTRL X

RVSE RCVE

SPEED LOCK-ESTNMTE-
AMTOR STDBY

MOFSE. BAUDOT. ASCII
ad AMTOR SCREEN

PAKRATT'" PK-64
OPERATING KEYS

q<

Tfr
mo
d5 lr

lz
ls)

N)

G)

5

(n

o)

@

(o

O

o40-984

COI,II,ItJDOF:E CI]I'IFUTEF: OI.,lERLAYS

MORSE EDIT COMMANDS CTRL AND:

SK + CSR KEYS MOVE CSR 0.9 MSG PORT

AS @ f3 CSR TO PGE BOTTOM E RECEIVE

AR * f 1 CSR TO PGE TOP J LINE FEED
HOME CSR TO FILE START

KN t L LETTERSDEL DELETE CHAR
BT INST INSERT TOGGLE M CR

AA t CTRL DEL DELETE LINE N FIGURES
BACKSPACE

SN I T TIMECLR DEL CSR TO FILE END
KA o/o CTRL CLR DEL CSR TO FILE START U XMIT FILE

CTRL f DELCSR TO CTRLM X CTRLXBUFF
RUN/STOP RETRN TO OPENING MENU

CSR LTR/FIGGSHIFT CASE TOGGLE
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AFFENDIX G

GLOSSARY

ACll  Whenever a pacl :et  is  received withotr t  errors,  the TNC wi l l  send a short  pacl . .et
acknowledgi .ng the fact .  This cal led an ACti .  I t  may be that geveral  f rames (up to seven)
have arr ived. In th is case! a s ingle ACt1. can acf :nowledge al l  of  thern.

AFSti  . . .  Ar-rdio Frequency Shi f  t  t ieying. RTTY. ASCiI .  AMT0R! and PACIT.ET al l  mal:e use of
t r"ro audio {requencies uthen sending data.  The signal  is  modulated by shi f t inq bacl :
and forth between two tones. CH, on the other hand. uses a s ingle tone that is
rnodr- t lated by varying the dr-rrat ion o{ a s ingle tone.

ADDRESS FIELD .  . .  informat ion contained near the beginning of  the pacl :et  descr ib ing to
whorn i t  is  addressed. f rorn who i t  r {as sent,  and the path i t  Ehott ld fo l low ( i f
d ig ipeat ing is requested).  This inforrnat ion is made up o{ the cal l  s igns of  Etat ions
and sat is{ ies the FCC reol t i rernent for  indent i f icat ion o{ amateutr  radio t ransrni t ters.
(see Ff iAl- lE)

ANTOR Amateur Telepr int ing 0ver Fadio.  i t  is  d i rect ly der ived frorn the comrnerci .a l
pract ice l rnown ae SITOR (SimpIel :  Telex 0ver f tadio).  Al- lTOR uses synchronous transrnissions
o{ a seven-bi t  in{orrnat ion code to achieve eEsent ia l ly  ernor-{ree message and text
communicat ions in blocl ' ;s  of  three characters.  AMT0R is NOT compat ib le wi th FACIiET.

ASCII  American Standard Code for Informat ion Interchange. ASCII  codes are numberE sent
by computers and computer per ipherals that  represent pr intable characters and other
pr inter funct ions sLrch as l ine feeds, carr iage returrns,  form {eeds, and other control
characters.  These code numbers are cornmon to most computers and computer devices and
al low for commurnicat ion between them even tholrgh they may be products of  d i f ferent
manuf actures.

AX.?s a protocol  ior  amateur packet radio agreed l rpon {ot-  North America in
19S?. I t  is  narned af ter  the internat ional  cornmercial  protocol  X.?5! upon which i t  is

AX25L?\,? . . .  version ? o{ the above.

EAUD . . .  an indicat ion of  how quic l t ly  pulses of  data are being sent.  Sornet imeg EAUD
is referred to as bi ts per Eecond, and al thot- tgh th is is not ent i re ly correct ,  for  aI l
pract ical  purposes i t  iE a reasonable e:rplanat ion.  Think of  EAUD a5 the speed
at which you are sending. 0n pac[, :et  radio BAUD Ehould not be cornpared too closely wi th
FAUD rates utsed in other f  orrns of  ASCII  comrnunicat ion.  EecanEe Facl :ets contain so rnuch
rnore i .nf  orrnat ion over and above the actual  text  you wish to t ranErni t .  the throughput i=
lower.  (=ee THR0UCHFUT)

EAUIIOT the nsme
^^, , i  

AA^^+
EL{Ur PIrEr I  L r

{or the f  i  ve bi  t  h i  nary (marl : , /space) code uEed r . r i  th te l  et ; ,pe

FIT . . .  short  {or  "binary-digi t " .  f ' lay be ei ther a binary 1 or i } .

ERIDGE .  . .  a server node that takeE in{ormat ion f rom a networf , :  on cne frequency and
transfers i t  to a netwcr l :  on another.  For er:ample,  rnessages rnay be al lot ted to easi ly
move from a ? meter netbror l , :  (LAN] onto the ?2t i  t ' lHz band. Ouite sf ten the terrn GATEI, IAY
is used as i f  i t  were synonimons with FRIDGE. The fact  that  yor-r  d ig ipeat through but do
not connect to a ERIDGE dist inguishes i t  f rorn a 6ATE[{AY.

FBS . . .  Eul let in Board Service (see HAILFOX)

BEAC0N . . .  I t  is  possible to autornat i .cal ly send a short  prepared message on a gi .ven t ine
interval .  This beacon rnay be trsed as a CO or s imply annoLrnse your presence on the
air .  t lhen in I40NIT0R MODE you wi l l  be able to see the beacons o{ other packeteers.
Their  cal l  wi l l  be autornat ical ly displayed with their  beacon. the FK-64 can be
instructed to direct  your beacon through one or seveal  d ig ipeaters.

BIT STUFFING . . .Nhenever a f rame is being transmit ted,  a l l  f ie lds except for  the f lags,
wi l l  be checked to be sure that no more than 5 cont iguous one bi ts exist .  Any t ime that
f ive ones.occur in a row. the TNC wi l l  add e zero af ter  the f i f th bi t .  ThiE added zero
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bit  wi l l  be detected at  the receive end o{ the l ink and automat ical ly removed.

BUFFER . . .  space in the computer 's memory reseved {or stor inq data on a ternporary or
semi-perrninent basis.  Sect i .onE o{ RAl" l  are al located {or var iou bi f fer  Epace. Data sent
to the TNC i .E stored in a buffer whi le i t  is  prepared for t ransmit t ing.

EULLETIN EOARD . . (see f ' lAlLFOX)

CMD I ' IODE . . .  Command mode. t lhen the FF,-64 is in CND l , l0DE yoLr may enter comrnand= f  rom
the l :eyboard.  Theee include comrnands to connect.  d isconnect.  set  beacon teut,  etc.  (see
page :<:< )

CDLLISION This occurs when t t^ lo pacl :et  stat ions t rangmit  at  the same t i rne.  Data sent
by both is usual ly destroyed. This might occur when nei ther stat ion can hear the
other,  bnt  they are using the saf l le high elevat ion digipeater.  Eoth stat ions wi l l  wai t
a random per i .od of  t ime and then retry.

COl"' l l-4AND I1ODE ... (see Cf' l l l  t l0DE)

CONNECTED ThiE is when two terminal  stat ions are l inked together ei ther
direct ly or wi th the aid of  d ig ipeaters.  Transrnissions sent by other stat ions on the
network wi l l  not  appear on the Ecreens of  connected stat ions nnless a special  rnoni tor
whi le connected opt ion is Eelected. (see DISC0I. INECTEO! HONiTOF t '40DE)

CUNTROL FIELD . . .  inf  orrnat ion te l l ing the stat ions in the net${or l : :  what type o{ f rame
is being Eent.  Some frarneE contain only supervisory informat ion,  such as an ACti  or
a reqnest to disconnect.  Others contain
data that  should be passed on to the user.  The control  f ie ld alss
contains a sequence nnmber that  is Lrsed to insure that the f rarnes
are receisved in order.  (see FRAl. lE)

CONVERSE t ' lODE AlI  inf  ormat ion entered f  rom the l ' :eyboard.  cassette!  or  d isk r^r i l l  go
direct i ly  to the PI<-64 for t ransmit t ing Hhenever a carr iage return occurs.  I f  the l in l :
state is connected, th is data wi l l  be sent direct ly to the receiv ing stat ion.  I {  the
l ink state is disconnected. th is data wi I l  be t ransmit ted UFR0TO. (see Uf ' {FR0TO.TRANSFARENf
I{ODE, paqe XX)

tCR)'  carr iage return.  On the Commodore-64 this iE the large [ : :ey marl ied'F:ETURN" on
sotne computer= the carr iage ret t - r rn is marl :ed "El . lTER".

CSHA Cat-r i  er  SenEe f ' lu l  t i  p le Access. The shar i  ng of  a channel  by I  i  =teni  ng to
see t-hat i . t  ig c lear.  I f  a carr ier  ig detected transmission of  data is delayed unt i l  the
carr- ier  qoes away.

DATE/TIME STAI '4F . . .  the idea that the date and t i rne o{ an event wi l l  be included with
the data.  The Ft: . -54 can be program{ned to DATE/TIf ' lE STA|4F al l  connects and disconnects.

DEFAULT VALUES . . .  there are rnany parameters used in operat ing the FF.-64. When you f i rst
power up your packet stat ion these vaules are automatcal ly set  for  you. The select ionE
are refered to as DEFAULI '  VALUES. They are the displayed values that appear in the chapter
caI led The Facl :et  Screen.

DISCONNECTED . . .  This is when your stat ion is not l intred to any other stat ion in the
networl : .  I t  is  possible to v iew packets being sent by other stat ions in your networl l  i f
your are discorrnected and in the I{ONIT0R t' lODE. (see C0NNECTED, MONITilR }'IODE)

DIGIFEATEF . . .  a packet stat ion that re lays packets f rom one stat ion on to another.  I t  is
possible to I int :  np to eight pacl* :et  stat ions between the sending and receiv ing terninal
nodes to provide a path for  the data.  Any TNC may be used as a digipeater.  0f ten the
tern DIGIFEATER rnay refer to a speci f ic  pacl ' ;et  stat ion wi th in a network,  usual ly
Iocated at  a high elevat ion for  the sole purpose of  providing a path for  l inking
stat ions wi th in that  network.  I ts furnct ion is s imi lar  to that  o{ a local  VHF-FFI
repeater.

DIGIPEATING . . .  sending packets f rom one stat ion to another wi th the aid o{ other TNCs
that retransmit  the packets so that they can be received errsr  f ree at  the
dest inat ion.  This iE a store and {orward approach, the data is regenerated and sent
seconds a{ter i t  is  received. t^ lhen using a s ingle digipeater the throughput is cut
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in hal f ,  because everything is sent twice.  Even i f  you are connected to another stat ion
and sending yoLrr  own packets back and forth,  your stat ion may digipeat packets {or
others on the network.  The retransmission of  packets wi l l  be t ransparent to you. They
wiI I  not  appear on yoLtr  screen.

DOS DISI" :  OFERATING SYSTEH . . .  inEtruct ions that al low your to perform speci f  ic  tas[ , :5
with your disk dr ive.

ELECTR0I ' . I IC FULLETIT' , |  EOARD .. .  (Eee l ' lAILttOX)

ELECTR0NIC t lAILBUX .  . .  (see l - ' lAILFUX)

ERROR CHECI..ING . .. (see FRAI'IE CHECI{ SEOUENCE)

EPRO|{. . .  erasable progra{nabIe read only memory.  Chips that store computer sof tware.  h l i th
proper eqr-r ipment an EFROM can be reprogrammed.

FCS . . . (see FRAI'1E CHECF. SE0UENCE)

FIELD . . .  (see FRAI ' IE)

FILE . . .  Ycut can store data,  which might be text  { rom a word processor or a program for
your computer,  onto ei ther the disk or the caEsette.  That stored data is cal led a f i le.

FLAE FIELD . . .  a l l  FFAHES begin and end with a { lag,  which is def ined as one O fol lowed
by six ls and another 0 (01111110).  I f  more than one {rame is being sent anly one FLAG is
needed between FRAI'IES. (see FRAf'lE)

FRAHE Frarnes i .nclude the text  or  data that  you wish to send to another stat ion.
Addi t ional  inforrnat ion is packaged around your text .  Each addi t ion is cal led a FIELD.
Yonr text  is  cal led the INF0Rf ' |ATION FIELD. 0ther f ie ldE that are added are cal led:  FLAG
FIELD. ADDftESS FIELD. CONTR0L FIELD. FID FIELD, and FCS FIELD. The resul t ing oraup of
f ie lds are cal led the FRAt ' lE.  Oui te a bi t  o{  control  or  overhead informat ion is beinq
sent over and above your text .  The word FACF1ET is of ten used when the word FRA|4E would
be nore correct .  A pac[, :et  is  made up o{ one or mere frames Eeparated by { lag { ie lds.  The
HAXFRAHE parameter determineg how many frmaes may be in a pacl :et .  A gaod reference {or a
better nnderstandinq of  protocol  snb_iects sr-rch as th is is referneced in the bibt iegraphy:
Terry Fox. "AX.?5 Level  ? Frotocol" .

FRAf'lE CHECIT: SEUUENCE nsi ng a sophi Eti cated mathernati cal {ormrrl a a nurnber- i s
calcut lated and sent along with each frame. hJhen the frarne is received the
calcur lat ion is performed again and i f  the two calcr-r lat ions are f -he same the data
received can safely be assumed to be cerrect .  This is hor, l  the TNC performs i ts error
checl ' : i  ng.

6ATEI^IAY a t rute gateway iE a server node that ta l :es informat ion created in a networl :
usinq clne protocol  and transfers i t  so that  i t  can be used in another network using
another protocol .  l ' lore o{ten the term GATEhIAY is being de{ ined as a server node that
takes informat ion f rom a network on one frequency and rnoves i t  to a network on another.
This woLr ld better be cal led a Ff t iDGE.

HDLC High level  Data Link Control  ler .  A highly sophiEt icated microprocessor
that perforrns Eeveral  useful  funct ions for the Ft , i -64.  I t  helps format data
recei .ved from the compurter into pacl :ets for  t ransf i isEion. I t  generates and checl :s
the Frame Checl :  Sequence (FCS) which iE used {or error detect ion.  I t  procesEes formatted
pacl :ets received frorn the air  to check {or errors and sends the reqr-r i red data to the
computer tor  fur ther processing. This chip performs a {najor port ion of  the wor[ , :
involved in implement ing the lower layers o{ the AX.?5 protocol  f rorn the computer,  and
thus al lows the computer to spend i ts t ime implement ing the higher levels of  the protocol .

HEADERS.. .  In{ormat ion displayed in monitor mode tel l ing you the or ig in and dest inat ion
of packets being sent.  I t  is  possible wi th the Ft i -64 to also display the path wi th in
the header.  (see PATH)

HUN6-UF . . .  being lef t  in the connected state.  (see UNILATERAL CONNECT)
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I /U . . .  Input OutPut

INFOR|"IATION FIELD . . .  th is is the part  o{  the f  rame that contains the actural  data you
wi: ;h to t ransmit .  I t  rnay be up to 128 bytes in lenqth.  Fi t  stuf f ing has been added to
inEnre that nothing is sent that  would look l i [ , :e a FLAG. Some frames do not have
inforrnat ion f ie lds.  These would be pacl :ets used to reqt-rest  a connect or ACt i  a received
pac[, :et .  (see FRAfIE)

l iEYF0AfiD l { iND0t^l  . . .  (see NINt}OhlS}

LAI'J . . . (Eee LOCAL AREA NETtlORti)

LINI. : :  STATE . . .  whether or not yoLrr  pac[, :et  stat ion is cutrrent ly connected to another ar-
d i  scannectesl .

L0CAL AREA NETl, t l0Rtr .  b l i th in a given geographic arear HAf ' lS operat ing on the sane
frequency. capable of  communicat ion wi th each other ei ther direct ly or wi th the
aid of  a cornmon diqiFeater {orm a netr{or l :  of  pacl :et  stat ions cal led a Iocal  area netstoi- [ , :
(LAf ' { ) .

l - , lAi t -EOX . . .  a compnter and TNC. ursual ly lef  t  on the air  24 hol t rs a day. where rneEsaqe=
and bul  let ins may be stored and retr ievecl  .  l^ lhen yout connect to a mai lbox.  ysu wi I  i
r - tsural ly autornat ical ly receive a menlr  of  commands that yot- t  can send i t  t r :  obtain a.
rnr- t l t i tude of  informatron and services.  You can leat ,e rnessages for others who wi l i  f ind
thenr later and might { ind messages le{ t  {or  yoursel{ .  Some rnai lbo;<es wi l l  at- t tomat ical lv '
pass or f  orr^ lard your messages to other rnai  lboxes so that t raf  f  ic  moves f  rom sf te
networ[ , :  to another.

NODEI4 . . .  short  f  or  l " lodr-r lator-Dernodur lator.  The rnedulator part  cont 'er ts the ser ia l  b inar- i '
data i rorn the HDLC to two tones r+hich are used to moduLate the radio carr ier  when th=
pacl :et  i  s  actr- ta l  I  y sent out over the ai  r .  The dernodr- t l  atsr  cenvert= the autdi  o tone=
received o{f  the air  to ser ia l  b inary data for  the HDLC.

l , lOl{ ITOR NODE . . .  of  ten when yal t  are not connected tc another stat ion you might l i [ ' :e to
rnoni tor  the act iv i ty in your networl : .  Facl , :ets and be" lcong =ent by others wi l l  appear on
yoLrr  screen. Each pacl : i t  wi l l  be preceeded by the cal l  s igns o{ the or ig inat ing_ al i
dest inat ion stat ions.  0nly pact lets which pass the error checl i ing test  at  yot- t r  Tt ' {C t ' l i i l
be displayed.

Tfr i  E rnay mean that omi ssi  ons may occLtr .  Facl :ets that  are di  g i  peated or re€ent 4.-=
retr ie= rna.y appear rnare than once on yoLrr  screen. I f  rnore than one OSU i= going cn
et the game t i rne.  pac[: :et5 f rom bsth wl l l  be InterEpersed. l " loni tor ing pac[: :et  radio
{nay seen qui te confusinq because only the sending and recei ' r inq Et-at ionE see strai .qht--
c lean te; . : t .  (see EIEACOI{S)

t- lAct i  . . .  the idea that i f  a f rame {ai ls i ts error checl i ing a sFecial  pacl .et  is  =ent-
request ing that i t  be resent.  In actual i ty.  arnateutr  pacl let  radio doeE not send NACt 's.
Instead. the lacl :  of  an ADI: .  is  interpreted as a f {ACt i .

t lETtJ0Rl i  aI  I  pact :et  stat ions wi th in a geographical  locat ion operat ing on the same
f reqr-rency sr-rch that t -hey can be I  intred together ei ther direct ly or by digipeatrng
throu.gh e cof i r r r ron digipeater.

l . loDES . . .  indiv idual  stat ions r . r i th in a networl , : .  (see TEFiI ' I INAL I 'J0DE. SERVER t{r ]DE)

NRZI l t {on Return to Zero Inverted . . .  A way of  encodinq bi ts sa that the logic levei
t ransi f - ion is gnaranteed to occur at  least  every 5 bi t  t i rnes.  This;  aI lot ' ls  t i rc '
stat ionE to s-vncl i roni ie thernselves when data i= t ransrni t ted.  In ASCI i  RADIn
COI' IMUNICATI0NS a hinary one is represented by one tone and a zerc by another. .  In l ' lRZI.
which is used by FACI{ETT a iero is represented by shi f t ing f rom one tone to the ather.
This may be ei th l r  h igh to low or low to high. A one is represented by no shi f t  in tones.

PEBS . . .  Facket Bul let in Eoard Service.  (see HAILEOX)

I ' {OVRAM...  non-volat i le RAt l .  This special ized mernory chip is Ltsed in the TAFR type TNC=
to store the command parameters.  I t  wi l l  recal l  data stored in i t  even i f  the pswer

has been t l r rned of f .  You can store the Earne pararneters on disk or cassette wi th the FK-64.
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FACKET The word FACI(ET is o{ten used when the word FRAHE r.ronld be rnore correct. A
packet is nade up of  one or rnore {rameE. I t  is  what is sent in a s inqle t ransmission. (see
F[lAf,lE)

FAf, IT.ETEER . . .  one who runs a pacl ' ;et  stat ion.  RLrmors have i t  that  sorne pacl , :eteers tn
parts of  the country wear funny hats wi th big earsr but we have yet to see one.

FR0T0C0L a set  o{ speci f ic  ru leE l tsed to insure that al l  stat- ions operat tnq
within the pacl tet  networ l :  wi l I  be able to funct ion toqether.  The protocol  need in the Ft , , -
64 is cal led AX.?5.

RAI ' I  . . .  Random Access f ' lernory.  This
meaning data is IoEt i {  the power

FIECEIVE l^JINDOIJS . . .  {see t{ I l ' . lD0t lS)

REIFiY Occasional ly yoLrr  Tl{C ni l l  send a {rarne to another stat ion and not copy an
acl ' :nawledgement or AUI '  indicat ing that i t  was reqeived. hlhen this occLlrs i t  wi  I l
retransmit  the {rarne. This is cal led a f tETftY. t ' lany t i {nes yoLr wi l l  be sending a c lur=ter
o{ several  f rames al i  at  one t ime. I f  the error checkinq fai ls rn one of  those frarnes
the TNC wri l  retransrni t  the one that ta i led and aI I  those af ter  i t .  In th is case, ner. i
f  rarnes rray be added to the c luster as wel l .

ROfl  Fiead Onl y l " lemory T'hi  = i  s memory Fre-proqrammed and provi  ded by the
manuf acturer sf  yolrr  computter equr iprnent- .  I+ the Frower ta i  1s data stored in F0f '1 chips
is not lost .

RTTY . . .  radio te letype

SECONDARY STATION iD (SSID) Facl ' :et  stat i  ons are typi  cai  1y i  dent i  f  i  ed b. , ,
the amateur cal l  Eign of  the l icensed operator.  ThiE cal l  s ign is used in the adciress
f ie ld o{ f rames sent.  Becaurse one arnatel(r  may be operat ing more than one pacl :et  stat ion.
provis ions have been rnsde to add an e; i tension to the cal l  to insure that each stat ion
r.r i i l  have a utniqure identr f ier .  {or  exarnple:  [ {7AEA. t lTAEA-1, and t lTAEA-?. AIthor-rgh i t
is  not  d isplayed cr.s such the f i rst  is  actual ly t ransrni t ted aE h|TAEA-O. You rnay have up te
16 di f ferent SSIDs t( : , -15).

iE the Lr5er rnenlory rn yoLrr  cof l rpLrter.  I t  rs vol i ta l  .
is  interupted fnr even e very short  per iod oi  t i rne.

SERVEF . IODE . . .
{  or  oth er=.  l 'h i  g

SF.LIT SCREEI.J . . ,

e pacl ;et  stat ion operat ing wi th in a netr , lor [ , :  that  provic le= Eome service
ser.r ice may be in the forrn af  an electronic I" IAILEUX or as a GATEk|AY.

tsee tdl f 'JDOHS)

SUFERT/ISOFY FACI: .ETS . . .  These f  ranres do not contain an'r '  a+ the Lrser '= data.  Ther, ,
provide a rneans to al  low two TNCs to exchange l  int :  Ievel  inf  orrnat isn.  Facl iet=
reqr- te=t inQ a connect,  a disconnect,  or  acknoi leclgrnq receipt  o{  other Facl :etg ar-e
supervisor. ;  packets.

SSII I  . . .  (see Seccndar l ,  51*; ion ID)

STOF:E Al l0 FIJRTdAFD . . .  the act  o{  capt l t r inq in{ormat ion.  hc} lc i inq i t  f  or  a port icn c{ :  a
=econd and then reqenerat ing the in iormat ion.  Consider for  a rnoment that  a convent ional
VHF-Ff ' l  FEFEATEF rebroadcaEts yourr  voice on one {reqlrenc},  at  the e:<act sacle t i rne r t
recei  ves i  t  on s.n other .  A I I I tTIFEATER recei  veE yol{r  packets and then rebroadcaEt:
thenr on the =.anre {reqr-rency af ter  yorr  have f in ished transmit t inq.

TEFl l" l  I i ' {AL a device capable o{ displayinq and qenerat inq the tei r t  yoLr =end and
receive on Fac[, :et  radi .o.  utst ta l l ] 'a comF,l t ter .

TERII  I i {AL I 'J0DE . . .  an indiv idua} paclret  Etat ion.  one that operates f  or  the sole purpose of
i ts or{ner (not cor-rnt ing diqipeat ing).  (=ee SERVER t ' lODE)

THft0UGHPUT . . .  thtE term refers to the abi l i ty  a{ a networ}:  to move data f rom one
stat ion to another.  Throughpnt is e{fected by the number of  stat ions that are act ive
on the channel .  the number of  d iq ipeaters you have I i .ntred between yoursel f  and the
other stat ion.  the baud rate selected for the network.  and the number o{ retr ies
e': p er 1 enced .
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TRANSPARENT I{ODE In th is mode al  I  characters.  including control  charactersr dr-E
sent out wi th the packets.  Fut l l  b inary { i leE can be sent and received. No system
messages wi l I  appear.  Pacl :ets are sent automat ical ly according to ei ther their
51ze or a t ime interval .  Transparent mode is very ef*ect ive r .vhen sendina
computer proerclms by pacl :et  racl io.  (see page x>l)

UtlIL-ATERAL COhlf.lEUT
yoLr!  the Ft i -b4 wr I  I
appear on yoLrr  Ecreen and

I{  another stat ion sends a pacl :et  requrest inq a connect to
at tempt to acl lnowledge that request.  A connected message wi l l

your stat ion wi l l  be in a connected state.

UNILATEfiAL DISC0NNECT I t  is  possibte to put l -oLrr  : - , tat ion into a di : ;connected
state and Ieave the other stat ion "hLrnq-up" (see UI 'JILHTEI(AL Col. l f {ECT).  ThiE may occur i f
your retry coutnt  is  e; tceeded and the request to c l iscnnnect pact let  iE never acl :nowledqed.
i  f  yoLt te l  I  the Ft l -64 to i  n i  t i  ate a ct i  sconnect {rorn Ct '1D l '10DE bv tor- tchi  nq . ,Dl '  and
then tol tchi .nq i l t . :  a g 'econd t ime, or i f  yoLt re-enter the openrnq fnenlr  on the Fl : : -64.

hl INDOt{S the concept of  d iv id inq the display screen into Eect ions each r+rth a
di f ferent funct i .on.  l -he Ft , l -64 mal ies use o{ the popr- t la.r  not ion oi  spl i t  Ecreen
operat ion.  l r lhen in f ix ." :  I4ODE on the the =creen is di \ , tded into three di f ferent
windows. At the very top is a srnal l  status window. then there iE a Iarge recerve
windor.r .  and at  the bottom is a smal l  l :eyboard window.
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Ihis list contrins thr nrmr o{ orgaizrtioos cr nrtioorl, locdr md regionrt tevelr thtt rre rctive io the furtherlncr of urtrur
grcket redio. Also rhorn rre individurls thrt rre rctivcly irtcr.rtrd io-orqrniziog groupr in their resprctive lr!'3'

rAI l0 l lAt
AIIRAtl
P.0.0rerer 611B
llcLean. VA 22196-6148

AfISAI
85[ Sl igo l60t

Si lver Spr ing i l0 2S9l i

t{  l  -589-6662

IAPR
Iucson Aoateur Pactet Radio
P.0. 8or 22888
Iucson. AI 85734-22888

ALABANA
Frant frens, lltlfU

l7l{  L: terood Circ le
Huntsvi l le.  AL l58l l

Henry t ingate. K4tlAL
16{ Von Drle 0r ive

Eirr inghar. At 35215

ARIAIIASAS
tlrer t ing{ ie ld.  l5F0

?6 Belront 0rive
Litt le Roct. AR 72261

CALIF{1RI{ IA
Los Angeler Area Pactet 6roup (LAP6}

P.0. Box 6026
ll ission t l i l ls '  CA 91J15

So. Cal i f .  I } iq i t r l  Coordinat im Counci l

sc0cc
P.0. 8ox 6626
l l iss ion Hi l ls .  CA 91315

Peci{ ic Prcket Radio SocietY

P.0. Box 5156?
Palo Alto, CA 9{l0l

San 0iego Prctet GrouP (S0P6l

c/o llile Eroct lB6HlfV
162J0 l layor Circle
San 0iego. CA 92126

c0L0RA00
Rocky l lorntr in Prctet Radio Asrocirt ion

RIIPRA
c/o Andy Freeborn. f l6CCl. Secretary

5222 Eorreqo t}rive
Colorrdo SPrings. C0
(]f3l 598-8173

FIORIl}A
Florid: Aotcur 0igitr l  Colunicrt ionr Asroc' '

TAOCA
812 Childerc Loop, Srrndon. fL JJ5ll
(8l]r 689-3155

CE||RGIT
Georqir Redio Coteur Prclet [nthusiest Society

6RAPTS
P.0. Bor l15{
Conyers, 6A Jt297

Southern Aratrur Paclet Societv (SAPS'

c/o lavne l larrel l '  l0{[YV

RI I Box 185
Sycaeore,6A l l79t

rLLl l l0 ls
Chicago Arnrteur Paclet Radio Assn' {CAPRAI

P.0. Bor 825t
Roll ing t leadors' lL 69958

St. Louis Area Prctet Rrdio (SLAPR)

9926 teris & Clarl
5t.  Louis, l l0 63116

I{ ]TA
Centrr l  lorr lcchnical So<ietv

c/o Rrlph lel l io '  I6RFK
RRl
Indirnolr,  lA 5Sl?5

KAIiSAS
John Anderson llt' tEtSKL

165 [rittany
0lrtlre' $ 66f61

HASSACt{USETTS
ller €nglrnd Packet Rrdio Assn. {IEPRA)

P.0. 8ox l5
Bed{ord. f lA ,1736

i lcHI6AX
Eastern Packet Rrdio 0{ l l ichigan (tPRfi1)

c/o J. ftugentr |BSI(L
357 Rors Drive
llooroe, llt {8161

i l IXl lEs0rA
llinnesota Amteur Prclet ladio {llAPf,l

c/o Prt Snyder. lAeTIl
565 Redrood Lene
tler Erighton, l l l {  55112

I{ET HAIIPSHIRE t  VERITOTT

llt. Aecutney Aoteur Prctet Radio Assoc'

c/o Carl Ereuningr l l lCB

5{ llyrtle Street
fkrport, tH ,1771

IIEf JERSTY
Ihc Rrdio Amteur lclecolunications Soci:ty

RATS-ilONTH
c/o J. 8ordon Eerttic' Jr. 1205I

2t6 llorth VivYen St.
Bergen{ield, Xl C7&21
2fr-387-8896

AFFENDIX O -  14

the Rrdio Arateur Telecorrunicrtioni

Soi ety
RAIS-S{IUTH
c/o Brien B. Ri leyr (0280[

R0 2 Surnt lfouse Rd.
lndirn l l i l ls.  i lJ t868S

Cherryvi l  le Repertr 0siociat ion
8ox lf8
0uatertorn, LJ 6S860

I 'ET Y(}RK
Rorkester Pactet 6rouP
c/o Fred Cuppr l2l[lC
27 Crescent Rd.
Fairport,  tY l l45t

P:cket o{ tler Yort {P{lllYl
c/o Bi l l  Schiroler
12-15 172 Strret
Flushinq. l{Y 11358

ht. Seacon Antcur Radio Club

P.0.  8ox 81t
tappingers Frt lsr f iY 1259f

t ,HI{1
Cincinnati  Arateur Prcket Rrdio

Experirenters Society (CAPRESI

c/o John Schroer IV. m86Rl{

98{ H:lesrorth |}r ive
Forest Prrt. |ltl 1521t

Xaynrrd leston, lSllf
1561 Prrk Edge Drive
Fairvier Park' t} l  14126

IEi l i lESSEt
John Burninghar. I88PUF
lerghis Strte UnivrrsitY
[)ept. o{ Enqineering, TechnologY
llerphi s, Tl{ 18152

rETAS
l}ave Cheek. IA5llf0
l5l9 Treavis 5t,
6arland, I I  75t42

UTAI{
tftrlr Packet Rrdio Arsocirtion (UPRAI

1382 Cherryvier Orive
lest {r l ley City. UI 8{120

fASHII{GTOI{
florthrest Areteur Pectet Rrdio Asso(.
(NIIPRAI

c/o Jofrn Grtes' llTlTl
751 llorthstm Ln.
Edronds, U $aA

Source: SAIEIAY 116



AFSN

OUT

FROH COHPUTER

FROH COMPUTER

+t3 vDC

FROH
COMPUTER +5 VDC

SYSTEH
POEER

AUDIO IN

-AUDIOIN___

HF t,iODEM 
i

(oPTIoN) |

BLOCK DIAGRAH PK-54

COHPARATOR
LOE PASS

DATA FILTER

6 pole

BAND PASS

6 pole

HF Tff isHoLD 
- -  HF DAIA our 

I

AANO PASS
FILTER
{ polc
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PARTS LIST
PK-64

REFERENCE

cr6,47
c l5,  18 ,22
c44
c19
c46
czo ,2l
c27
c25
c8, 40
c24
c l ,  5,  28-32,34-39, 23, 48
c4
c33
c2r3, l l , l3114
c4l  ,42,43
c45
c26
clz,  17
c9, 10
C5,7
R53
R1B,19
R1 r5,  L7,  40,59,64,65 r77,

79,8O
R14,41,73
R68
Rl5
R29
R25
R37
R23
R3,12,62,69,27
R87
R43
R44
R55
R6,7,21
R72
R7 |  ,76
R38
R57
R2,4111,13,20,60,

6l ,7O,74
R 15, 45
R56
R33, 34,75
R58
R78
R22,39
R67

AEA P/N
o I  3-057
I lo- l03
I to-104
I to-223
I lo-552
I L2- L02
I t2-  to4
I  t2-  122
It2-473
t2l-  l02
121-103
r2l-  lo4
l2l-330
L2r-  47 0
30- 1 06
32- I  03
32- t24
32- 47 2
34-223

I 40-585
150-151
2 10- 101
2to- l02

210-103
2lo- lo4
210- 151
2lo- 152
210-153
210-183
2LO-201
2to-202
2LO-203
2lo-204
2lo-205
2lo-243
2LO-273
2lo-302
2lo-304
210-331
2lo-332
2lo-392

2lo- 47 2
2LO- 473
2lo-47 4
2to-512
210-514
2ro-622
2l0-681
210-9lO

APPENDIX F _ 16

DESCRI PT I  ON
PCB MAIN PK-64
Cap Mylar lO?
Cap Mylar lO%
Cap Mylar lO%
Cap Mylar 10%
Cap My1ar 2%
Cap Mylar 2%
Cap Mylar 2%
Cap Mylar 22
Cap Ceranic
Cap Ceramic
Cap Ceramic
Cap Ceramic
Cap Cerarn ic
Cap Elect .  Rad
Cap Polyprop. 22
Cap Polyprop. 2%
Cap PoIyprop. 24
Cap Polyprop. 5?
Cap Tantalum
Cap Si  lMica
Resistor L/4V1, 52
Reslstor 1/4W, 5%

Res istor
Resistor
Resistor
Res istor
Resistor
Res istor
Res i  stor

I  /  4W, 5Y"
l /4w, 5%
l/4w, 5%
t/4w, 52
1/ 4W, 5%
t/4w, 5%
L/4W, 5%
l/4w, 5z
l /4w, 5z
t /4w, 5%
| / 4Vl, 5"a
L/4W, 5%
t/4w, 52
L/4W, 52
l /4w, 5%
t/4w, 5%
t/4w, 5%
L/4W, 52

Res i  stor
Resistor
Res istor
Res lstor
Re s i  stor
Res istor
Resistor
Res i  stor
Res istor
Resistor
Res istor

Res istor
Resistor
Resistor
Res istor
Res istor
Res istor
Res i  stor
Res istor

t /4w,
L/4W,
t /4w,
t  l4w,

/  4W,
/  4W,
/  4W,

.o l
'|

.o22

. o056

.oo1
I

.ool2

.o47

. o01

.01

.1
33pf
47 pt
ra/25
.01
. t2
.oo47
.o22

6.8t25
1 5Opf
100
IK

loK
I Ook
150
1 .5K
15K
l8K
200
2K
20K
200K
2t1
24K
27K
3K
300K
330
3. 3K
3.9K

4.7K
47K
470K
5. lK
s 10K
6.2K
680
9l

5%
5%
5%
59"
5Z
59"
5?
5Zl /4w,



REFERENCE
R52,54
R31
R8'9
R82
R45, 48,50
R32
R53,55
R8 1,84,85, g6
R83
R47 ,49,51
Rlo
R24,26 ,28 ,30 ,  42
R35
D4
Dl ,2 ,3
DS1,2
a1 -5,9,9 ,  l2-14
a6
Q7,lO
8r I
v20
ul9
v16 ,22
U9
ulo
u11
U8
U7
ut2
U6
u4, 5
U1
U2
U3
u17 , lg,2L
J2
JP5
JP3
J1
J3, 4
Y1
u20
u20
F1
JP3. 5

AEA P/N
211-l t3
2l l -151
2t t -202
2l l -233
2t t -243
2t 1-241
211-333
2L t-47 2
2t r-594
2L t-802
251-101

DESCRIPTION
Resistor l /4W,
Resistor l /4W,
Resistor l /4W
Resistor l /4W,
Resistor l /4W,
Resistor l /4W,
Resistor t /4W,
Resistor l l4W,
Resistor t /4W,
Resistor L/4W,

tz
l%
l%
tz
lz
l%
l%
tz
t%
19"

11.OK
1 .69K
2. OOK
23.7K
24.3K
243
33. 2K
4.75K
590K
8 .06K
loo
10K
25K

251-103
251-253
311-OO1
31 1-OO3
314-OOl
320-OO 1
320-50 I
320-Ot2
320-5 I  0
330-00 I
330-008
330-O I  5
330-034
330'O46
331-123
331-138
331-174
331-240
33t-247
331-374
332-80 I
332-802
333-0 I  8
334-065
4 I  O-OO5
4LO- t02
410-103
420-OO I
420-OO2
650-245
750-070
750-07 L
763-00 l
779-OOl
7 40-O4l
769-OOL
769-Ot6
090-o I  9
ol  l -053
060-053
060-05 4
o40-o29
o40-98 4

Trim Pot
Tr im Pot
Tr im Pot
Diode Signal  1N4148
Diode Porver 1N4OO3
Diode LED (Red) MV5O25
Transistor NPN 2N3904
Transistor PNP 2N39O6
Transistor NPN MPS555l
Trans istor PNP MPSU5I
Voltage Reg. LM78O5
Voltage Reg. LM317L
I.C. Quad Op Amp 4135
I .  C. EXAR2205
r.c.  EXAR221 1
I  .  C. 14/ v ibrator 7 4L5123
I.C. Decoder 74HTC13B
I.C. Fl  ip/Flop 74HTC|74
I.C. Oct.  Invert .  74HCT24O
I.C. Oct.  Buff .  74HCT244
I.C. FI  ip/Flop 74HCT374
I.C. Prog. E-Prom(Hi)  27128-3
I .C. Prog. E-Pron(Lo) 27128-3
I .C. SCC 28530
I -  C. CD4056B
HDR .  lO R/A 5 pos
HDR .  lO STR. 2 pos
HDR .1O STR. 3 pos
CONN POWER 2. lmm
CONN PHONE 3.5mn
Crystal  2.4576 l4Hz
Heats ink 5O7OB
Heats ink 5O7 18
Fuse I  Amp
Short ing Jack
Stand-of f ,  nylon 3/  4"
Cable Assy Phone /Phone
Cable Assy (To Radio) 5 pos
AC-l  Power Supply
Pk-64 Transi t ion Cable
Chassis Top PK-54
Chassis Bottom PK-64
PK-54 MANUAL
PK-64 OVERLAY
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RERERENCE

clo, l3
c9, l  l ,12,L4
cr5
cl-B

R5 4, 56
R42 ,  47 ,60 ,67 ,69 ,  45
R50
R4, 12
R3g,39,40,5 1,52,59
R55, 22, 30
R4 I  ,  43,53
R53
R56, 68 ,7O
R44
R54
R45
R48

R 1 8,  35,  37,58
R3,1O,21,29
R65
R7,9,15,16,25,26,

33, 34
R9, 17 ,27 ,35
R2,5,28,11,13,20,

23,31
R61,62
Rl,19

R49
R5, 1 4,24,32

Dl-10,12
DSI
8.2 r3,4

ul -4
U5
U5
JPl,2
(2)To nount Board
<2) R49
( l )  R49
(1) R49

JPI,2

PARTS LIST
HF MODEM FOR THE PK-54

AEA P/N
ot3-06l
1 lo-  104
130- l06
l  30- 485
r32-103

2to- l02
2lo-103
2LO- 123
2LO- t52
2to-201
2lo-202
2to-203
2to-332
2to-47 2
2to-473
2r0-5 l2
2to-s |  4
zto-821

2l t -  Lo4
2l  l -  lo4
2t I -202

2l  l -203
2t t -263

l-273
1-302
t-492

250- l02
251- l12

3lo-oo1
314-OlO
320-00 I

330-O 1 5
330-050
334-065
4to- l02
700- 127
7 to-o37
7 1 9-O38
760-OO3
759-50 1
779-OOl

DESCRIPTION
PCB HF MODEM /PK.64
Capaci tor  MyIar lO%
Capaci tor  Elect .  Rad
Capaci tor  EIect .  Rad
Capacl tor  PolyproP.

Res istor
Resistor
Res i  stor
Resistor
Re s i  stor
Resistor
Res istor
Resistor
Res i  stor
Resistor
Resistor
Re s i  stor
Resistor

Re s i  stor
Res i  stor
Res i  stor

Resistor
Res i  s tor

Res i  stor
Res istor
Re s i  stor

/  4W,
/  4W,
/  4W,

5%
5%
5"4
5%
5Z
5%
5r.
5%
5%
5%
5Z
5%
5%

l /4w,
l /  4bt,
t /4w,
t /4|y{ ,
l  /  4vl,
l /4w,
l /4w,
l /4 l ' j ,
L/4V1,
l /  4v1,

l /4w, Lz
l /4w, l%
L/4W, l%

l/4w, l%
| /  4Vt,  lz

L/4W, l%
L/4W, 14
L/4W, l%

Potent ioneter PNL (PCB)

Potent ioneter Tr im

Diode Signal
Bargraph 1O Segment
Trans i  s tor

I .C. Quad Op AmP
I.C.
I .C.
HDR .  IO STR
Screw, Phi l l  ips
Nut
FIat  Washer
Knob, BLK w/Set Screw
Cable Assy'  r ibbon
Short ing Jack

2

z

Z

. t
to/25
47 /25
.01

1K
10K
r .2K
1 .5K
200
2K
20K
3. 3K
4.7K
47K
5. lK
5 10K
820

10. oK
1 00.0K
2.00K

20. oK
26.tK

27.4K
3.09K
4.99K

1 N4448

2N3904

4136
LM39 1 4
cD4056B

2 pos
6-32X1 /  4

3/B-
3 /8-

15 pos

1K
1K
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t  he fo l  l  owi nq

AFF.ENDI X F

SPECIFIC RADIO INSTALLATION

i nf  ormat i  on i  s f  l r rn i  shed courr tesy of  the 1-HFFi Company.

This appendrx contains i .nterfaci .ng intorrnat ion for  the IC-?AT and the FT-"Oi lF: t
a long r . r i th a table I  rst inq hool :urp inf  orrnat ion f  or  geveral  cornrnonly l tsed Amater-rr
t ranscei-vers.  Al  I  the data in the t -able is der ived f  rorn inf  orrnat ion recei . , ,ed f  rorn
part ic i .pants in the TAFR Feta T'est .  t {h i  le we hope there are no errc l t -s in th i=
inf  ormat ion.  we L(rqe car l t ion in mal l ing use of  i t ,  in v iew of  the potent ia l  ly  grave
re: iLr l ts Sorne errors micht Frodr- tce.  Flease DO NOT Lrse this informet ion r . l j . thourt
independent ly chect, :  ing i  ts -accuracy 

!

Each entry includes the soLrrce being qlrotedr the connector type, as descr ibed by that
sourcer and the pin-ourt  for  the var ious funct ions.  h le also I is t  the PTT open-ci . rcui t
vol tage as wel l  aE the currrent measLrred r^ lh i le l : :eyed. In some cases rnore than one soLrrce
descr ibed the sarne transceiver and He've t r ied to include al l  var iat ionE reported. In
the case of  reported var iat ions we have sirnply i is ted thern as descr i t red.  They may be
due to the use of  a l ternat ive connectorE where more than one ei t is ts on the uni t .

Simple electr ical  tests wi th a VOI ' I  Ehout ld be enough to deterrnine the accLrFacy of  the
inforrnat ion l is ted. The pr imary s i tuat ions to watch out for  are accident ly connect ing
the radio po=i t ive sutpply to the TNC's FT'T'  I  ine or aurdio inpr-r t  I  i .ne ( the I  at ter  i  s
bad only i f  a polar ized capaci tor  is  uEed or the capaci tor  rat ing i .s e:rceeded.)

Interfacing the IC-?AT

The IC-?AT t leys the t ransmit ter  by complet ing Lhe grouncl  connectron on the microphone.
The cleanest t {ay to inter iace to th is comhinat ion is to Ltse an audio t ranEformer.
connect ing r-he pr i .mary s ide to the TNC aurdis or-r t  and retnrn I  ines (pin= 5 and 6-9,
respect i .vely) .  and connect inq onp side oi  the secondary to the rnrcrophone inpurt  of  the
IC-ZAf ancl  the other to the FTT l ine on the TNC (pin 4).  Alrnoet any transformer should
t"rc l r l : : .  provided the tr - r rn= rat io is not too qreet.

The FT-?( lBR mulst
YaesLt equi  prnent i
Yaesn'E nurnber i  nq
radio pin ? to Tl ' { i l
no accoLrnt  connect
ment i .oned are the
hold i t  norrnal l r , .

Inf-erfacing the Yaesu FT-?(JEF:

be interfa.ced carefui ly (presurnably these pecr,r l iar i t ies e){ ist  rn other
r  n order to avoi  d damag i  ng ei  ther the Tl ' l i l  or  the rad i  o.  Usr nq

o{ pins on the er: ternal  csnnector.  st tach recio pin 1to Tf , lC pin . . i .
p in.3.  racl io pin 3 to TNC pin 4 and radio pin 4lo Tl ' { [  p ins 5-9.  Un
radio pln 6 to any pins on the TNC radio connectnr!  The racl io ptn=

four c loseEt to the FRONT panel  of  the HT. wi th prn I  ta the Ief t  as you

TAFF t t ishe=. to thant:  aI l  those part ic ipants in Beta Test r . rho =.r-rbrni t ted radio interface
data and returned software questronnaires.  Alonq with Arnateurs ment ioned above. we
than[,: lA,f,\r5, l,l6L-L-E, I.J-jATf.1. UJF?Et{f.I. l{EgCl.tEr t{glD, t{AgtilXC. l,]Agytr.li:. N(:rcf,Z, [,.{:,Fll{. and H(-}L]rr.A
for therr  radio i  nter i  ace i .  nf  ormat i  on.
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APPENDIX R

SFECIFIC RADIO INSTALLATION

Note: UnIess descr ibed to the_contrary.  a l I  arodel  numbers beginning wit ,h, ,TR',  or , ,TS,,
in the table re{er to t ransceiverE mabb ny Henwood.

SOURCE RADIO CONNECTOR SP AUD PTT HIC AUD COI. I I ' ION PTT OCV,/
TYPE PIN PIN PI i :  PIN CURR.

KF4LG TR-?609 5-pin 2 L 4,5 4- j9v/39mA
' l , /8 'phone t iP s leeve

N6r, !A GENAVE 1,/4 '  phone t ip s leeve I2V /22nA
GTx-lsO l , /4" Phone t iP r ing s leeve

W4CQI KDK Fl l -2025AlE 4-pin 2 4 3 . l  3v, /L -omA
Hark I  r  mini-Phone t iP s leeve

wBgHBH KDK FH-2925 5-pin I  5 2 case l2v, /4o mA
(NOTE: th is arrangement v ia rear connector '  J2)

WIBEL TS-790A 9-pin I  6 3 2,4 L7 -3v. /g -4mA
(Note:  I . l lBEL used rear aux. conn.,  t ied pins 8 and 9 together)

WIBEL AZDEN PC5-300S EC-89 9 L2 2, l l  9v, / l5mA
mini  phone t ip s leeve

hJBOIBZTR-913s6-pin?2158.6v, /49mA

wSszx ICOI!  22-5 4-pin nike I  1 4 I3.8v, /6SmA
smal l  audio t ip s leeve

(NOTE: l . lSFD used pin 2 as PTT)

wB6HHv Drake Uv-3 l to lex,  under chassis.  Added speaker audio to 11-5v, /30mA
an unused Pin,  others per Drake. Changed
R35 to 2.2k to help v i th p.s.  'noise. '

WD5FPY FT-22?R 5-pin I  3 2 case ?

wA5CFr'4 FT-230R 7-pin 5 3 2 I  4v/4gmA

N5TE ICOH 2l I  24-pin l {o lex {  3 5 8 ?
waldom 1525-24p

wB6uuT ICor. ,  22u Anphenol cBc-8 5 I  7 9.5vl '25mA
mini  phone t ip s leeve

(Note:  WB9SVtt  used pin 5 instead of  7 for  common)

WDgDBJ WILSON TIARK I I  WILSON PISI5 J3-2 J3-3 JJ-I  J3-4 I2V/?

WTKB TF ?950 6-pin 2 I  6 9.5v, / I6mA
rnini  phone t ip s leeve

NBANJ Hw-2s35 Rs 274-204/2g5 I  2 4 s.av/?.ZmA
phono t ip s leeve

NoDvs r"  74eq A 4:Pin L 3,4 ?

(NorE: *"r*o ," l l l i "Sni i i r ru*o,  
t to s leeve

WSKOX TR 22eS 4-pin 31 2 |  4 '?V / t  < lomA
(TNOTE: pin 3 eras rewj.red as speaker out rather thrn qround)

WBgHBH Drak€ TR-7 4-pin a Z 4 3 sV,/ l .OmA
, (rNote:  audio out f rom speaker l ine)

NoENN wrLSoN RE8g6 ? 4 3 5 I  12.7v/5OmA
AISC TR 9ggg 6-pin Z |  6 BV,/Z6mA

mtnl .  phone t ip s leeve
(NOTE: TouchTone jack rras used for mike/pTT)

KSHOA TR 78Sg 6-pin Z I  6 C. lV, /B-zr iA
mini  phone t ip s leeve

wD0FHc IcoH 290A 9-pin i  2 9 4 r i  - {v, / r fnA(NO?E: pin 7 uas connected to ext .  sp€aker jack.  p in 9 to
tone input pin l l
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Rll c15

R7
z0.oK

7 ,4K

+tz

+ 4-t t .  -1t : :25
) r l  I

R2
z l ,4K

+ro

ro.oK

NOT ES:
D BARGRAP!\

tD SoueLcH

s, u1,2,3,4 Aee <136
LJL \S 4O6U
u5 r5 LM3q14,

4,  LAST USSO REF Des'6i
R7c) UU DtZ
cls Q4

.5,  Retr .  DESla, ,  NOT USE.Dt
RSTr D\\ ,Q\ -

G, AlL NOs l !  BOaEs
AEE- JI  PIN OUTs.

l] ceevl

R54 R5 5
5, IK 2K

Dt2

R63

+12

DATA

R6Z

I

I

I

I

'  
/ f

I

,DS I

+tz +tz

I
tRTo
44,7KR 68

4,7K

ND +

I  t%,
R69
l0K

R67
l0 K

.or  {qs I  zo,rr

Ci>* |  ns

-^ l r  R4l
I  Y;  zoK

la,z I

c6 ibr

co f t - t 'o* |  * ,u
lt---a-!]-\ .^l e0,0K

prq rClO
256 + . l

nq z2 R46
rOK< 510K

t ionoa 1 nlo
t/\/\/\/--l\,/v\/-4'n/\-VVTVW\-VVtr
820 R4f r .  eKS

tK@

x) l  n7 |  | {3J
200 -  l ,  20K

or lnas I  z l l lx
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