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MFJ-1278 I n s t r u c t i o n  Manual INTRODUCTION 

INTRODUCTION 

Welcome t o  t h e  e x c i t i n g  w o r l d  of  Amateur D i g i t a l  
C o m m u n i c a t i o n s .  By c h o o s i n g  t h e  MFJ-1278, you  h a v e  c h o s e n  
t h e  most  v e r s a t i l e  a n d  p o w e r f u l  Mult i -mode D a t a  C o n t r o l l e r  
m a n u f a c t u r e d  f o r  t h e  Amateur  R a d i o  S e r v i c e .  

The MFJ-1278 i n t e r f a c e s  y o u r  r a d i o  w i t h  a n y  p e r s o n a l  
c o m p u t e r  t h a t  h a s  a n  RS-232 o r  TTL l e v e l  Ser ia l  P o r t  a n d  a 
t e r m i n a l  p r o g r a m .  While most  c o m m u n i c a t i o n s  p r o g r a m s  w i l l  
w o r k ,  WFJ recommends t h e  use o f  MFJ S t a r t e r  P a c k  f o r  t h o s e  
who h a v e  IBM o r  c o m p a t i b l e ,  M a c i n t o s h  o r  Commodore C64/128 
c o m p u t e r s .  Wi th  a n  IBM o r  c o m p a t i b l e  c o m p u t e r ,  t h e  MFJXFER 
t e r m i n a l  p r o g r a m  g i v e s  you a new P a c k e t  P i c t u r e  T r a n s f e r  
mode t h a t  l e t s  you t r a n s m i t  a n d  receive EGA a n d  CGA 
p i c t u r e s .  

T h i s  c o m p a c t  v e r s a t i l e  c o n t r o l l e r  e m p l o y s  t h e  g e n u i n e  TAPR 
TNC 2 AX.25 p r o t o c o l  p a c k e t  firmware p l u s  many a d d e d  fea-  
t u r e s  t o  r e c e i v e  a n d  t r a n s m i t  VHF p a c k e t ,  HF p a c k e t ,  AMTOR, 
CW, ASCII ,  RTTY, Facsimile, a n d  SSTV. The new SSTV m u l t i -  
l e v e l  b o a r d  g i v e s  you t h e  a b i l i t y  t o  rece ive  a n d  t r a n s m i t  
m u l t i - g r a y  l e v e l  FAX a n d  SSTV p i c t u r e s .  I n  a d d i t i o n ,  MFJ- 
1278 l e t s  you m o n i t o r  t h e  new a n d  g r o w i n g  NAVTEX s y s t e m .  
MFJ-12'78 a l s o  h a s  a C o n t e s t  Memory Keyer  mode. 

The MFJ-12'78 a l s o  g i v e s  you t h e  new Easy  Mail Personal  
M a i l b o x .  T h i s  m a i l b o x  h a s  s o f t - p a r t i t i o n e d  memory s o  
messages a r e  n o t  l i m i t e d  t o  a c e r t a i n  number o f  c h a r a c t e r s .  

You a l s o  g e t  M F J ' s  2 0 - s e g m e n t ,  10 Hz P r e c i s i o n  T u n i n g  
I n d i c a t o r  t h a t  makes t u n i n g  f o r  HF P a c k e t  a n d  o t h e r  modes 
t h a t  r e q u i r e  p r e c i s e  t u n i n g  e a s y .  T h i s  u n i q u e  t u n i n g  
i n d i c a t o r  a l s o  p r o v i d e s  a u n i f o r m  t u n i n g  method f o r  a l l  
modes o f  o p e r a t i o n ,  s o  you d o n ' t  have  t o  remember d i f f e r e n t  
t u n i n g  m e t h o d s  f o r  d i f f e r e n t  modes.  

I n  a d d i t i o n ,  t h e  a d v a n c e d  new DCD c i r c u i t  i n  t h e  MFJ-1278 
h a s  b e e n  o p t i m i z e d  f o r  HF p a c k e t .  I t  c a n  b e  a d j u s t e d  t o  
i g n o r e  b a c k g r o u n d  n o i s e  w h i l e  s t i l l  b e i n g  a b l e  t o  r e s p o n d  t o  
a v a l i d  d a t a  c a r r i e r .  N e w  " p a c k e t  c o l l i s i o n  p r e v e n t i o n ' '  
f e a t u r e s  -- P r i o r i t i z e d  Acknowledgments  a n d  S l o t t i m e  are 
i n s t a l l e d .  T h i s  new t e c h n o l o g y  h e l p s  p r e v e n t  many p a c k e t  
c o l l i s i o n s  i n h e r e n t  i n  t h e  c u r r e n t  p a c k e t  p r o t o c o l .  

A new I C  s o c k e t  t y p e  1/0 P o r t  l e t s  you a d d  p e r i p h e r a l s  s u c h  
a s  t h e  new MFJ P i c t u r e  P e r f e c t  D i g i t i z e r  -- e v e n  i f  t h e  
d e v i c e  i s  n o t  d e s i g n e d  s p e c i f i c a l l y  f o r  y o u r  t y p e  c o m p u t e r .  

C h a p t e r  I P a g e  1 
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You a l s o  g e t  a Key Paddle  j a c k  s o  you can u s e  your YFJ-1278 
as  an Iambic Keyer o r  Memory Keyer.  Ten user-programmable 
memory b u f f e r s  a re  p rov ided  f o r  t h e  c o n t e s t  memory k e y e r  
f u n c t i o n .  I n  a d d i t i o n  you a l s o  g e t  c o n t e s t  s e r i a l  numbering 
and a random code g e n e r a t o r .  

A s p e a k e r  j a c k  l e t s  you p l u g  i n  a s p e a k e r  and mon i to r  
t ransmi t  and r e c e i v e  a u d i o  and CW s i d e  t o n e  a s  i t  i s  
r e c e i v e d  and t r a n s m i t t e d  by your  MFJ-1278. Speaker  o u t p u t  
a l s o  p r o v i d e s  p a c k e t  connec t  s i g n a l  a l a rm.  

A C e n t r o n i c s  c o m p a t i b l e  p a r a l l e l  p r i n t e r  p o r t  (DB-25) l e t s  
you d i r e c t l y  i n t e r f a c e  your  p r i n t e r  t o  t h e  MFJ-1278 f o r  
p r i n t i n g  r e c e i v e d  t e x t ,  P a c k e t ,  FAX and SSTV p i c t u r e s .  

Dual Radio P o r t s  f o r  HF and VHF l e t  you connec t  2 r a d i o s  a t  
once  i n  any combina t ion .  Independen t  t r a n s m i t  a u d i o  o u t p u t  
a d j u s t m e n t  i s  p rov ided  f o r  e a c h  r a d i o  p o r t .  

You a l s o  ge t  a Thresho ld  c o n t r o l  f o r  o p t i m i z i n g  your  
demodulator  f i l t e r  f o r  d i f f e r e n t  modes o f  o p e r a t i o n .  

The MFJ-1278T h a s  a 2400 modem i n s t a l l e d .  I f  your MFJ-1278 
d o e s  n o t  have t h e  2400 modem i n s t a l l e d ,  it can be pu rchased  
s e p a r a t e l y  (MFJ-2400) and i n s t a l l e d  by t h e  u s e r .  W i t h  t h e  
2400 modem i n s t a l l e d ,  your  MFJ-1278 can o p e r a t e  300, 1200 
and 2400 p a c k e t .  The o n l y  d i f f e r e n c e  between t h e  XFJ-1278 
and t h e  MFJ-1278T i s  t h a t  t h e  MFJ-1278T h a s  t h e  2400 modem 
i n s t a l l e d .  

Your MFJ-1278 package i n c l u d e s  t h e  f o l l o w i n g  items: 

1 .  One MFJ-1278 Multi-Mode Data C o n t r o l l e r  

2. One AC a d a p t e r  Power Supply f o r  l l O V  AC. 

3 .  Two Radio P o r t  c a b l e s  w i t h  5 -p in  D I N  male c o n n e c t o r s .  

4 .  One 8 - p i n  c o n n e c t o r  t h e  TTL p o r t .  

5 .  One MFJ-1278 I n s t r u c t i o n  Manual. 

6 .  One MFJ-1278 F a s t - S t a r t  Manual. 

Chap te r  1 Page 2 
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COMPUTER INTERFACING 

You are  now ready  t o  a t t a c h  your MFJ-1278 t o  your s t a t i o n  
computer o r  t e r m i n a l .  Throughout t h i s  manual we w i l l  u s e  
t h e  term "computer" t o  refer t o  t h e  computer o r  t e r m i n a l  you 
u s e  t o  communicate w i t h  your MFJ-1278. 

The MFJ-1278 communicates w i t h  your  computer t h r o u g h  a 
se r i a l  p o r t  u s i n g  s i g n a l s  c o r r e s p o n d i n g  t o  a s t a n d a r d  
c a l l e d  RS-232C. Why an RS-232C i n t e r f a c e ?  Nea r ly  e v e r y  
computer i n  p r o d u c t i o n  t o d a y  e i t h e r  i n c o r p o r a t e s  an RS-232C 
s t y l e  s e r i a l  p o r t  as  a s t a n d a r d  f e a t u r e ,  o r  h a s  one 
a v a i l a b l e  as  an o p t i o n a l  a c c e s s o r y ,  e i t h e r  from t h e  computer 
m a n u f a c t u r e r  or from a m a n u f a c t u r e r  o f  computer a c c e s s o r i e s .  
I n  a d d i t i o n  t o  t h e  RS-232C p o r t ,  t h e  MFJ-1278 h a s  a b u i l t -  
i n  TTL p o r t  t o  a l l o w  i n t e r f a c i n g  w i t h  computers  which need 
TTL s i g n a l s  such  as  t h e  Commodore C-64, C-128 o r  t h e  VIC-20. 

I n  o r d e r  t o  use  t h e  MFJ-1278 w i t h  your computer ,  t h e  
computer must have an RS-232C se r i a l  p o r t ,  or a TTL ser ia l  
p o r t  and a program t o  s u p p o r t  t h e  s e r i a l  o r  TTL p o r t .  The 
program w i l l  t y p i c a l l y  be c a l l e d  a modem, t e r m i n a l  
e m u l a t o r ,  o r  communications program. 

S i n c e  t h e r e  are s o  many computers  on the market t o d a y ,  it is 
i m p r a c t i c a l  f o r  t h i s  c h a p t e r  t o  p r o v i d e  d e t a i l e d  
i n s t r u c t i o n s  f o r  e a c h  computer.  D e t a i l e d  i n f o r m a t i o n  i s  
g i v e n  f o r  some o f  t h e  p o p u l a r  models avai lable  i n  t h e  
Un i t ed  S t a t e s .  Also p rov ided  i s  g e n e r a l  computer i n t e r f a c i n g  
I n f o r m a t i o n .  

Chapter 2 Page 1 
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MFJ S t a r t e r  Packs  

MFJ E n t e r p r i s e s ,  I n c .  o f f e r s  a S t a r t e r  Pack fo r  some o f  t h e  
most p o p u l a r  computers .  These S t a r t e r  Packs c o n t a i n  a 
t e r m i n a l  program and a cable f o r  c o n n e c t i n g  t h e  MFJ-1278 t o  
your  computer.  The S t a r t e r  Packs  ava i l ab le  a r e  as  f o l l o w s :  

MFJ-1282: Commodore VIC-20, C64, C128 i n  5-1/4" d i s k e t t e .  

MFJ-1283: Commodore VIC-20, C64 i n  t a p e .  

MFJ-1284: IBM PC/XT/AT & c l o n e s  i n  5-1/4" d i s k e t t e .  

MFJ-1284M: IBM PC/XT/AT & c l o n e s  i n  3-1/2" d i s k e t t e .  

MFJ-1287: Apple Macintosh,  i n  3-1/2" d i s k e t t e .  

Computer Interface w i t h  MFJ S t a r t e r  Pack 

If you a r e  u s i n g  one of  t h e  MFJ S ta r te r  Pack,  you shou ld  u s e  
t h e  c a b l e  p rov ided  t o  connec t  t h e  MFJ-1278 and your  
computer.  Follow t h e  i n s t r u c t i o n  manual p rov ided  w i t h  t h e  
S t a r t e r  Pack t o  o p e r a t e  t h e  t e r m i n a l  program and t o  c o n n e c t  
t h e  MFJ-1278 t o  your  computer.  After c o n n e c t i n g  t h e  MFJ- 
1278 t o  your  computer you can t h e n  proceed t o  t h e  "Computer 
Baud Rate" s e c t i o n  i n  t h i s  c h a p t e r  t o  c o n t i n u e  i n s t a l l i n g  
t h e  MFJ-1278. 

Computer Interface w i t h o u t  MFJ S t a r t e r  Pack 

If you are  n o t  u s i n g  one o f  t h e  MFJ S t a r t e r  Packs t h e n  you 
shou ld  f o l l o w  t h e  f o l l o w i n g  i n s t r u c t i o n  i n  t h i s  c h a p t e r  for 
computer i n t e r f a c i n g .  

Serial P o r t  S i g n a l s  

The s e r i a l  p o r t  c o n n e c t o r  on your MFJ-1278 i s  on t h e  rear 
pane l  and is marked *'SERIAL.'' There are s e v e r a l  s i g n a l s  
a v a i l a b l e  a t  t h i s  c o n n e c t o r .  You won ' t  need a l l  o f  them for 
s t a n d a r d  normal o p e r a t i o n .  For some s p e c i a l  a p p l i c a t i o n s ,  
s u c h  as b i n a r y  f i l e  t r a n s f e r  o r  some B u l l e t i n  Board 
o p e r a t i o n s ,  you may want t o  u s e  more o f  them. I n  t h a t  
case, see MFJ-1278 Serial  P o r t  P i n  F u n c t i o n s  i n  t h i s  
c h a p t e r .  

The p i n s  on t h e  s e r i a l  p o r t  c o n n e c t o r  o f  t h e  MFJ-1278 t h a t  - must be connec ted  are shown i n  Table 2-1. Note t h a t  t h e  
MFJ-1278 c o n n e c t s  t o  a computer e x a c t l y  a s  i f  t h e  MFJ-1278 
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were a s t a n d a r d  RS-232C modem. If you have s u c c e s s f u l l y  
used your computer w i t h  a t e l e p h o n e  modem, hook it up t o  t h e  
MFJ-1278 i n  t h e  same way. Use whatever  program you 
o r d i n a r i l y  use t o  communicate w i t h  t h e  modem. 

Table  2-1. S e r i a l  p o r t  s i g n a l s  r e q u i r e d  by MFJ-1278. 

P i n  S i g n a l  Name D e s c r i p t i o n  

2 Transmi t  Data S e r i a l  d a t a  from your 

3 Receive Data S e r i a l  d a t a  from t h e  MFJ-1278 

7 S i g n a l  Ground The common ground f o r  b o t h  

computer to t h e  MFJ-1278. 

t o  your computer.  

d a t a  l i n e s .  

- 

I f  your  computer i s  l i s t e d  i n  Tab le  2-2, refer  t o  t h e  s p e c i -  
f i c  i n f o r m a t i o n  i n  t h e  f o l l o w i n g  s e c t i o n s  t o  c o n n e c t  your  
MFJ-1278 t o  your computer .  

T a b l e  2-2. Computers w i t h  s p e c i f i c  s e r i a l  
i n t e r f a c i n g  i n s t r u c t i o n s .  

Manufacturer Mode 1 

Apple Macintosh ( tm) 

Commodore VIC-20 ( t m )  

I BM P C j r ,  PC-XT, PC-AT ( t m )  

Apple I I , I I + , I I e , I I - g s ( t m )  

C-64 ( t m )  
C-128 ( t m )  

most c o m p a t i b l e s  and c l o n e s  
Radio Shack Co lo r  

1000, 
1 200, 
Model 

NEC 8201 

Computer ( tm)  
IOOOHD,  IOOOEX, IOOOSX, 
2000, 3000HL, 3000 
100/102 

Many computers  r e q u i r e  a s e r i a l  p o r t  a d a p t e r  c a r d .  These 
c a r d s  i n c o r p o r a t e  t h e  c i r c u i t r y  n e c e s s a r y  t o  add an RS-232C 
p o r t  t o  t h e  computer.  Some p o p u l a r  models i n  t h i s  c a t e g o r y  
are  t h e  Apple I1 series,  t h e  IBM P e r s o n a l  Computer, many 
Radio Shack compute r s ,  and t h e  Sanyo MBC-55X ser ies .  I f  you 
have one of  t h e s e  computers  w i t h  an I1add-int1 s e r i a l  p o r t ,  o r  
If you have a n o t h e r  computer we h a v e n ' t  ment ioned,  you 
s h o u l d  s k i p  t o  one o f  t h e  s e c t i o n s  on " o t h e r  computers.Il If 
your  computer h a s  a 25-pin RS-232C se r i a l  p o r t ,  refer t o  t h e  
s e c t i o n  on Other  Computers w i t h  25-pin RS-232C Ports. 
Otherwise  refer  t o  t h e  s e c t i o n  Othe r  Computers with Nonstan- 
d a r d  S e r i a l  P o r t s .  - 
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Some compute r s  have no s e r i a l  p o r t  and no a d a p t e r  is commer- 
c i a l l y  a v a i l a b l e .  Such computers  are  n o t  s u i t a b l e  f o r  u s e  
w i t h  t h e  MFJ-1278. 

Computer w i t h  S p e c i f i c  Ser ia l  Interfaces 

Apple Macintosh 

The Macintosh s e r i a l  p o r t  i s  an RS-422 c o m p a t i b l e  p o r t ,  b u t  
i t  w i l l  work f i n e  w i t h  t h e  RS-232C s e r i a l  p o r t  on your  MFJ- 
1278. 

MFJ E n t e r p r i s e s ,  Inc .  o f f e r s  an o p t i o n a l  S t a r t e r  Pack f o r  
t h e  Macintosh. I t  can be pu rchased  from MFJ E n t e r p r i s e s ,  
I n c .  o r  any MFJ d e a l e r .  The S t a r t e r  Pack i n c l u d e s  a n  
i n t e r f a c e  c a b l e  f o r  c o n n e c t i n g  t h e  MFJ-1278 t o  t h e  Macintosh 
and a t e r m i n a l  program. The S t a r t e r  Pack f o r  Macintosh i s  
MFJ-1287. I f  you wish t o  use your  own c a b l e ,  you w i l l  need 
a cable wired as  shown i n  Fig.  2-1. 

Mac i n t  0 s  h MFJ- 1278 Macintosh MFJ- 1278 
8 p i n  DB-25P DB-9P DB-25P 

F ig .  2-1. S e r i a l  p o r t  w i r i n g  f o r  Apple Macintosh.  

Note t h a t  p i n  1 o f  t h e  DP-9P c o n n e c t o r  is n o t  connec ted  
i n s i d e  t h e  Macintosh or t h e  MFJ-1278. If you use  a s h i e l d e d  
ser ia l  cable ,  which w e  recommend, c o n n e c t  b o t h  p i n  I s  t o  t h e  
s h i e l d  and c o n n e c t  p i n  1 of  t h e  MFJ-1278 s e r i a l  c o n n e c t o r  t o  
d i g i t a l  ground on t h e  MFJ-1278 c i r c u i t  board.  A p r i n t e d  
c i r c u i t  board pad i s  p rov ided  f o r  t h i s  pu rpose  n e a r  p i n  1 of 
t h e  s e r i a l  c o n n e c t o r .  

Commodore C64, C128 and VIC-20 

The MFJ-1278 h a s  a b u i l t - i n  TTL-level p o r t  f o r  i n t e r f a c i n g  
w i t h  t h e  Commodore C64, C128 or t h e  VIC-20 computers .  You 
do  n o t  need a RS-232C c o n v e r t e r  t o  i n t e r f a c e  w i t h  t h e  MFJ- 
1278. 

An o p t i o n a l  S t a r t e r  Pack f o r  t h e  C-64, C-128 or t h e  VIC-20 
can be pu rchased  from MFJ E n t e r p r i s e s ,  I n c .  o r  from any 
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MFJ dealer .  The S t a r t e r  Pack i n c l u d e s  an i n t e r f a c e  cable 
from t h e  MFJ-1278 TTL p o r t  t o  t h e  user 1/0 p o r t  on t h e  
Commodore computer .  A t e r m i n a l  program i s  a l s o  i n c l u d e d .  
To o r d e r ,  s p e c i f y  MFJ-1282 f o r  s o f t w a r e  on d i s k  or  MFJ-1283 
f o r  s o f t w a r e  on t a p e .  

If you wish t o  c o n s t r u c t  your  own c a b l e ,  t h e  i n f o r m a t i o n  is 
a s  f o l l o w s :  

MFJ-1278 Mnemonic Name 
5-51, P in#  

1 RXD Receive Data 
2 DCD Data Carrier D e t e c t e d  
3 G N D  Ground (Frame and S i g n a l )  
4 RT S Ready To Send 
5 TXD Transmi t  Data 
6 DSR Data S e t  Ready 
7 CTS Clear t o  Send 

C-64 / 1 28+,  

B ? C  
H 
N 
E"* 
M 
L 
K 

VIC-20 P i n #  

*C-128 i s  used i n  t h e  C-64 mode f o r  t hese  c o n n e c t i o n s .  
++Pin  E i s  n o t  needed when u s i n g  t e r m i n a l  program 

referred t o  i n  t h i s  c h a p t e r  f o r  t h e  Commodore computers .  

F ig .  2-2A TTL p o r t  w i r i n g  f o r  VIC-20, C64 and C128 

The p i n  c o n n e c t i o n s  f o r  t h e  TTL p o r t  (5-5) are  numbered from 
l e f t  t o  r i g h t  as you look  a t  t h e  back o f  t h e  MFJ-1278. A l l  
o f  these c o n n e c t i o n s  are  n o t  n e c e s s a r i l y  used  by your  
t e r m i n a l  program. The MFJ-1278 n e e d s  R X D ,  TXD and GND 
connec ted .  Programs which  u t i l i z e  f i l e  t r a n s f e r  and p r i n t e r  
r o u t i n e s  w i l l  p r o b a b l y  u s e  RTS and CTS as  w e l l .  Consu l t  
your  s o f t w a r e  documen ta t ion .  

- IBM PCjr 

The P C j r  u s e s  s t a n d a r d  RS-232C v o l t a g e  l e v e l s  f o r  i t s  se r i a l  
i n t e r f a c e ;  however, t h e  c o n n e c t o r  u s e d  i s  non-standard and 
n o t  r e a d i l y  a v a i l a b l e  from e l e c t r o n i c  s u p p l y  dealers.  Pin-  
o u t  i n f o r m a t i o n  f o r  t h i s  c o n n e c t o r  is g i v e n  i n  t h e  IBM PCj r  
T e c h n i c a l  Re fe rence  Manual. 

IBM dea lers  s e l l  t h e  "IBM PCjr  Adapter Cable  f o r  S e r i a l  
Dev ices"  f o r  c o n v e r t i n g  t h e  c o n n e c t o r  on PCjr  t o  a s t a n d a r d  
RS-232C t e r m i n a l  c o n n e c t o r .  T h i s  cable atsaches d i r e c t l y  
between t h e  MFJ-1278 and t h e  PCjr .  I t  is o n l y  a b o u t  3 
i n c h e s  l o n g ,  however, so  you may want t o  o b t a i n  a male-to- 
female RS-232C e x t e n s i o n  c a b l e ,  which s h o u l d  be r e a d i l y  
a v a i l a b l e .  
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Radio Shack Color  Computer --- 

The Color  Computer s e r i e s  ( e x c e p t  f o r  t h e  Micro Color  
Computer) u s e s  a 4-pin DIN-style  c o n n e c t o r  f o r  i t s  se r i a l  
i n t e r f a c e .  Wire a c a b l e  a s  shown i n  Fig.  2-2 t o  i n t e r f a c e  
your  MFJ-1278 t o  a Color  Computer. A l l  n e c e s s a r y  p a r t s  
shou ld  be a v a i l a b l e  from Radio Shack d e a l e r s .  

Co lo r  Computer DB-25P 

F i g .  2-2. S e r i a l  p o r t  w i r i n g  f o r  Radio Shack 
Color  Computers. 

Radio Shack Model 100/102 g& NEC 8201 

These computers  have b u i l t - i n  s t a n d a r d  RS-232C se r i a l  p o r t s  
t h a t  a r e  c o m p a t i b l e  w i t h  t h e  MFJ-1278. You w i l l  need a 
s t a n d a r d  male-to-male RS-232C e x t e n s i o n  c a b l e  t o  connec t  t h e  
computer t o  t h e  MFJ-1278. 

--- 

- IBM PC/XT/AT c o m p a t i b l e s  Computer 
" I n c l u d e  o t h e r  computers  w i t h  25-pin RS-232 P o r t s 1 #  

If your  computer i s  a I B M  PC/XT/AT o r  a c o m p a t i b l e  o r  c lone ,  
you s h o u l d  have a s e r i a l  p o r t  w i t h  s t a n d a r d  DB-25 p i n  conne- 
c t o r .  You may used a s t a n d a r d  IBM PC/XT/AT serial modem 
cable w i t h  t h e  c o r r e c t  gende r  on e a c h  end o f  t h e  c a b l e .  

MFJ E n t e r p r i s e s ,  I n c .  o f f e r s  o p t i o n a l  S t a r t e r  P a c k  (MFJ- 
1284)  f o r  t h e  I B M  PC/XT/AT or  c o m p a t i b l e  computers .  The 
S t a r t e r  P a c k  i s  s u p p l i e d  w i t h  t h e  computer c o n n e c t i n g  c a b l e  
f o r  c o n n e c t i n g  your  MFJ-1278. 

For o t h e r  computers  w i t h  a 25-pin RS-232C p o r t ,  you shou ld  
c o n s u l t  your  computer manual o r  a c c e s s o r y  manual t o  see 
which p i n s  i t  uses t o  send and receive d a t a  on, a s  well  as  
which p i n  i s  used f o r  s i g n a l  common. Follow t h e  computer 
m a n u f a c t u r e r ' s  recommendations f o r  c o n n e c t i n g  t h e  s e r i a l  
p o r t  t o  a modem. You may a l s o  f i n d  t h e  t e c h n i c a l  informa- 
t i o n  i n  t h i s  s e c t i o n  u s e f u l .  

Your MFJ-1278 i s  c o n f i g u r e d  a s  Data  Communications Equipment 
( D C E ) ,  t h e  t e c h n i c a l  term f o r  an RS-232C modem. Most compu- 
t e r s  are  c o n f i g u r e d  as Data Te rmina l  Equipment (DTE) .  I f  
t h i s  i s  t h e  c a s e  f o r  your computer ,  you w i l l  p r o b a b l y  be 
a b l e  t o  s i m p l y  wire p i n  2 o f  t h e  MFJ-1278 c o n n e c t o r  t o  p i n  2 

Chapter 2 Page 6 



MFJ-1278 Instruct ion Manual COMPUTER INTERFACING 

of your computer's RS-232C port, pin 3 to pin 3 and pin 7 to 
pin 7. You can provide these connections with a standard 3- 
wire male-to-female or  male-to-male RS-232C extension cable, 
depending on whether your computer has a DB25S or  DB25P 
connector. 

If your computer is configured as DCE, you will have to wire 
pin 2 of your MFJ-1278 to pin 3 of the computer connector, 
and pin 2 of the computer connector to pin 3 of your MFJ- 
1278. Pin 7 of the computer connector will still connect to 
pin 7 of your MFJ-1278 serial port. Some computers may 
require that pin 5 of the computer serial port connector be 
connected to an appropriate signal. Others may require 
connections f o r  uin 8 and Din 20. You can use the 
computer's output' signals on pins 4 
2-3. 

MFJ-1278 RS-232~ 

and 6 as shown in Fig. 

Computer 

2 
3 
7 
4 
5 
6 
8 
4 

Fig. 2-3. Serial port wiring with jumpers f o r  
auxiliary signals. 

Other Computers with Nonstandard Serial Ports 
Computers with nonstandard serial ports must meet the fol- 
lowing conditions. 

First, the signal levels should be RS-232C compatible. The 
MFJ-1278 requires that the voltage levels sent from the 
computer be greater than about +3 volts in one state and 
less than about +1 volt in the other state. 

$econd, the polarity of the signals must conform to the RS- 
232C standard. This means that the low voltage state must 
correspond to a logical l r l l l  and the high voltage state to a 
logical lr0l1. 

Third, the computer must be able to correctly receive a 
signal which meets the RS-232C specification. The MFJ-1278 
$upplies signals that meet this specification. 
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?lake o r  buy a c a b l e  t h a t  p r o v i d e s  t h e  f o l l o w i n g  c o n n e c t i o n s .  
The compute r  s e r i a l  p o r t  common p i n  must b e  t i e d  t o  t h e  MFJ- 
1278 s e r i a l  p o r t  c o n n e c t o r  p i n  7 .  The d a t a  l i n e  t h a t  s e n d s  
d a t a  f rom t h e  compute r  m u s t  b e  t i e d  t o  t h e  MFJ-1278 
c o n n e c t o r  p i n  2 .  The  p i n  on w h i c h  y o u r  computer  r e c e i v g g  
d a t a  on must be t i e d  t o  t h e  iqFJ-1278 c o n n e c t o r  p i n  3. 

I f  y o u r  compute r  r e q u i r e s  a n y  o t h e r  s i g n a l s ,  you must  a r -  
r a n g e  t o  p r o v i d e  them.  The d o c u m e n t a t i o n  p r o v i d e d  w i t h  your  
computer  o r  i t s  a c c e s s o r y  s e r i a l  p o r t  s h o u l d  c l a r i f y  any  
s p e c i a l  r e q u i r e m e n t s  o f  your  p o r t .  

T e r m i n a l  S o f t w a r e  R e q u i r e m e n t s  

Any s o f t w a r e  package  t h a t  e n a b l e s  your  compute r  t o  a c t  a s  an  
ASCII t e r m i n a l  w i t h  an  o r d i n a r y  t e l e p h o n e  modem s h o u l d  work 
w i t h  your  NIPJ-12'78. I f  you have  3. program t h a t  you have  
used  s u c c e s s f u l l y  w i t h  a t e l e p h o n e  inodein and t h a t  you a r e  
f a m i l i a r  w i t h ,  use t h a t  program t o  communica te  w i t h  your  
MFJ- 1278. 

I f  you a r e  u s i n g  a t e r m i n a l  program p r o v i d e d  by t h e  YFJ 
S t a r t e r  P a c k ,  p r o c e e d  t o  t h e  "Computer Baud R a t e "  s e c t i o n  
i n  t h i s  c h a p t e r .  Fol low t h e  i n s t r u c t i o n  p r o v i d e d  by t h e  
program.  

Tf you a r e  n o t  u s i n g  a KFJ t e r m i n a l  p rogram,  t h e n  p r o c e e d  
w i t h  t h e  i n s t r u c t i o n  f o r  y o u r  t y p e  o f  compute r .  

Note :  Some t a r m i n a l  ? rog rams  ( s u c h  a s  t h e  Apple 11+ Super 
S e r i a l  Card) r e q u i r e s  DCD t o  be a s s e r t e d  b e f o r e  t h e y  r e c e i v e  
a n y  cha rac t e r s .  I f  t h i s  is  t h e  ca se ,  place a jumper  a c r o s s  
p i n  1 and 2 o f  ,JYP 1 .  T h e  DCD L E D  on t h e  f r o n t  p a n e l  w i l l  
f u n c t i o n  n o r m a l l y  i n d i c a t i n g  r e c e i v e d  p a c k e t s .  

A p p l e  Macint_o_sh_ 

MFJ S t a r t e r  Pack  f o r  t h e  Mac in tosh  (MFJ-1287) i n c l u d e s  a 
t e r m i n a l  program and a cab le  t o  c o n n e c t  t h e  MFJ-1278 t o  t h e  
M a c i n t o s h .  If you s h o u l d  want t o  u s e  a t e r m i n a l  program 
s u c h  as MacTerm s e t  t h e  o p t i o n s  a c c o r d i n g  t o  T a b l e  2-3. 
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Tab le  2-3. MacTerm o p t i o n  s e t t i n g s  f o r  o p e r a t i o n  
w i t h  MFJ-1278 

C o m p a t i b i l i t y  Termina 1 

1200 baud VTI 00 
7 b i t s / c h a r a c t e r  ANSI 
even p a r i t y  U N D E R L I N E  
Handshake Xon/Xoff us 
modem c o n n e c t i o n  80 Columns 

AUTOREPEAT 
t e 1 e p hon e po r t ON L I N E  

Apple II, I I + ,  I I e ,  IIc 
For t h e  Apple I1 f a m i l y  o f  computers  w i t h  Apple o r  t h i r d -  
p a r t y  s e r i a l  i n t e r f a c e  c a r d s ,  you may u s e  ASCII Expres s  
P ro ,  Hayes Smartcom I I e  and D a t a c a p t u r e  4 .0  f o r  t h e  MFJ- 
1278. T h e r e  a re  o t h e r s  which may be c o m p a t i b l e  w i t h  t h e  
MFJ-1278, b u t  have n o t  been t e s t e d .  

Commodore C64, -- C128 and VIC-20 

The  o p t i o n a l  S t a r t e r  Pack f o r  t h e  C-64, C-128 and VIC-20 can  
be pu rchased  from MFJ E n t e r p r i s e s ,  I n c .  o r  from any MFJ 
d e a l e r .  S t a r t e r  Pack i n c l u d e s  an i n t e r f a c e  c a b l e  from t h e  
NFJ-1278 TTL p o r t  t o  t h e  user 1/0 p o r t  on t h e  commodore 
computer.  A t e r m i n a l  program i s  a l s o  i n c l u d e d .  To o r d e r ,  
s p e c i f y  MFJ-1282 f o r  s o f t w a r e  on d i s k  o r  MFJ-1283 f o r  
s o f t w a r e  on t a p e .  

I f  you do n o t  h a v e  t h e  MFJ S t a r t e r  P a c k  t h e n  you may u s e  t h e  
BASIC communications program i s  g i v e n  i n  t h e  Programmer 's  
Re fe rence  Guide p u b l i s h e d  by Commodore. Use t h e  program 
l i s t i n g  f o r  " t rue ASCII," as  t h e s e  computers  u s e  a mod i f i ed  
ASCII fo rma t  i n t e r n a l l y .  You w i l l  p robab ly  want t o  run  your 
MFJ-1278 a t  300 baud on t h e  s e r i a l  p o r t  w i t h  t h e s e  
computers .  

NOTE: When u s i n g  t h e  above program, you must  f i r s t  use t h e  
"COMMODORE" key t o  s h i f t  t o  lower case b e f o r e  u s i n g  t h i s  
program. Also l i n e  200 shou ld  r e a d  For J=O t o  
64:TP(J)=J:NEXT. 

When making t h e  c o n n e c t i n g  c a b l e  from TTL p o r t  o f  t h e  MFJ- 
1278 t o  t h e  1/0 p o r t  o f  t h e  Commodore computer you may use 
t h e  w i r i n g  i n f o r m a t i o n  g i v e n  on page 2-3 i n  t h i s  c h a p t e r .  
However, do n o t  u s e  p i n  E c o n n e c t i o n  f o r  t h i s  program. 
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IBM P C j r  - 
The IBM P C j r  has a b u i l t - i n  t e r m i n a l  program i n  t h e  BASIC 
c a r t r i d g e .  S t a r t  t h i s  program by t y p i n g  TERM. Refer t o  
y o u r  P C j r  BASIC manual f o r  d e t a i l s  on t h i s  program.  For  
b e s t  r e su l t s  w i t h  P C j r ,  do  n o t  r u n  t h e  MFJ-1278 s e r i a l  p o r t  
f a s t e r  t h a n  1200 baud.  

- IBM PC/XT/AT and C o m p a t i b l e s  

The o p t i o n a l  S t a r t e r  Pack  (NFJ-1284)  f o r  t h e  IBM PC/XT/AT, 
t h e  c o m p a t i b l e s  and c l o n e s  c a n  be p u r c h a s e d  f rom MFJ E n t e r -  
p r i s e s ,  I n c .  o r  f rom a n y  MFJ d e a l e r .  T h i s  S t a r t e r  Pack 
i n c l u d e s  a g r a p h i c s  t e r m i n a l  p rogram,  and a c o n n e c t i n g  c a b l e  
f o r  c o n n e c t i n g  t h e  MFJ-1278 t o  y o u r  compute r .  MFJ-1284 
program a l l o w s  you t o  r e c e i v e  FAX o r  SSTV p i c t u r e s  and  
d i s p l a y  on t h e  s c r e e n .  I t  w i l l  a l s o  s t o r e  t h e  p i c t u r e s  on 
d i s k  f o r  l a t e r  v i e w i n g .  You may a l s o  p r i n t  any  p i c t u r e s  
s t o r e d  on d i s k  t o  an EPSON or  IBM g r a p h i c s  c o m p a t i b l e  
p r i n t e r s .  

You may a l s o  u s e  many c o m m e r c i a l ,  " sha reware ' !  and p u b l i c -  
domain t e r m i n a l  p rograms  f o r  t h e  I B M  PC/XT/AT, c o m p a t i b l e  
and c l o n e  c o m p u t e r s .  S p e c i a l  p rogram w r i t t e n  f o r  p a c k e t  
r a d i o  and p a c k e t  b u l l e t i n  b o a r d  s e r v i c e  c a n  a l s o  b e  used  
w i t h  t h e  MFJ-1278. Note t h a t  these t y p e  o f  p rograms  w i l l  
n o t  s u p p o r t  p r i n t i n g  o f  g r a p h i c s  t o  t h e  compute r  screen. 

Radio  Shack  C o l o r  Computer - - ~  
T h e r e  are  s e v e r a l  terminal p rograms  a v a i l a b l e  f o r  t h e  C o l o r  
Computer .  You w i l l  p r o b a b l y  want  t o  use a commerc ia l  p ro-  
gram ( r a t h e r  t h a n  w r i t i n g  y o u r  own) s ince t h e  C o l o r  Computer 
has  a " s o f t w a r e  UART" t h a t  i s  d i f f i c u l t  t o  program i n  BASIC. 

Some o f  t h e  t e r m i n a l  p rograms  a v a i l a b l e  a r e  COLORCOM 6 4 ,  
AUTOTERM and RICKEYTERM ( f o r  COCO 111). O t h e r s  a r e  W I Z  and 
XTERM f o r  0s-9. 

- ~ -  Radio  Shack  Model 100/102 NEC 8201 
These  c o m p u t e r s  have  b u i l t - i n  t e r m i n a l  p rograms  i n  ROM. 
C o n s u l t  y o u r  c o m p u t e r ' s  d o c u m e n t a t i o n  f o r  i n s t r u c t i o n s  i n  
t h e i r  u s e .  
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MFJ-1278 Ser ia l  P o r t  P i n  F u n c t i o n s  

T h i s  s e c t i o n  d e s c r i b e s  t h e  p i n s  used  on t h e  MFJ-1278 RS- 
232C s e r i a l  p o r t  c o n n e c t o r .  I t  i s  i n t e n d e d  f o r  u s e r s  w i t h  
s p e c i a l  a p p l i c a t i o n s  r e q u i r i n g  h a r d w a r e  h a n d s h a k i n g .  T h i s  
i n f o r m a t i o n  s h o u l d  n o t  be needed  by most u s e r s .  

T a b l e  2-4, RS-232C P i n  D e s i g n a t i o n s  

P i n  # Mnemonic Name 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  

FG 
TXD 
RXD 
RT S 
CTS 
DSR 
SG 
DCD --- --- 

Frame Ground 
T r a n s m i t  Da ta  
R e c e i v e  Da ta  
R e q u e s t  To Send 
C l e a r  To Send 
D a t a  S e t  Ready 
S i g n a l  Ground 
Data Carrier Detect 
+ 12V u n r e g u l a t e d  r e f e r e n c e  - 12V u n r e g u l a t e d  r e f e r e n c e  

Frame Ground i s  p r o v i d e d  for  a t t a c h m e n t  t o  t h e  c h a s s i s  o f  
t h e  MFJ-1278 and  t h e  c h a s s i s  o f  t h e  a t t a c h e d  d e v i c e  
( c o m p u t e r  o r  t e r m i n a l ) .  T h i s  p i n  i s  b r o u g h t  o u t  t o  a 
f e e d t h r o u g h  on t h e  MFJ-1278 PC b o a r d  n e a r  p i n  1 o f  t h e  
s e r i a l  c o n n e c t o r .  I t  is  n o t  e l e c t r i c a l l y  c o n n e c t e d  anywhere  
e l s e  on t h e  MFJ-1278 c i r c u i t  boa rd .  
T r a n s m i t  Data i s  an  i n p u t  l i n e  t o  t h e  MFJ-1278 on  which  t h e  
a t t a c h e d  d e v i c e  s e n d s  da t a .  

R e c e i v e  Data i s  a n  o u t p u t  l i n e  f rom t h e  MFJ-1278 on wh ich  
t h e  a t t a c h e d  d e v i c e  receives d a t a .  

R e q u e s t  To Send i s  a n  i n p u t  l i n e  t o  t h e  MFJ-1278 which  t h e  
a t t a c h e d  d e v i c e  r e q u e s t i n g  c l e a r a n c e  t o  t r a n s m i t .  

Clear To Send i s  a n  o u t p u t  f rom t h e  MFJ-1278 s i g n a l i n g  t h e  
a t t a c h e d  device t o  s e n d  o r  r e f r a i n  from s e n d i n g  d a t a  t o  t h e  
MFJ-1278. T h i s  l i n e  i s  used  f o r  ha rdware  f l o w  c o n t r o l .  

Data Set Ready is  a n  o u t p u t  f rom t h e  MFJ-1278 t e l l i n g  t h e  
a t t a c h e d  d e v i c e  t h a t  t h e  MFJ-1278 i s  o p e r a t i o n a l .  

Signal  Ground i s  t h e  common, o r  r e t u r n ,  p a t h  f o r  a l l  s i g n a l s  
be tween  t h e  MFJ-1278 and t h e  a t t a c h e d  device .  
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Data Carrier Detect i s  an  o u t p u t  f rom t h e  MFJ-1278. A s  
n o r m a l l y  c o n f i g u r e d ,  DCD r e f l e c t s  t h e  s t a t u s  o f  t h e  CON LED: 
I t  i s  t r u e  when an  AX.25 c o n n e c t i o n  ex i s t s  be tween y o u r  MFJ- 
1278 and a n o t h e r  s t a t i o n ;  i t  i s  f a l s e  when no c o n n e c t i o n  
e x i s t s .  T h i s  c o n f i g u r a t i o n  i s  u s e f u l  when t h e  MFJ-1278 is  
used  w i t h  a t e l e p h o n e  s t y l e  B u l l e t i n  Board s y s t e m ,  s i n c e  t h e  
AX.25 c o n n e c t i o n ,  a n a l o g o u s  t o  a modem s i g n a l  on  t h e  
t e l e p h o n e ,  i n d i c a t e s  t h e  p r e s e n c e  o f  a u s e r .  S h o r t i n g  p i n  1 
and  2 o f  JMPI on  t h e  MFJ-1278 b o a r d  w i l l  c a u s e  t h i s  o u t p u t  
t o  a l w a y s  be t r u e .  

Computer Baud Rate 

Autobaud 

The AUTOBAUD command r o u t i n e  i n s t a l l e d  i n  t h e  MFJ-1278 i s  
e x e c u t e d  upon e a c h  power on o f  t h e  MFJ-1278. AUTOBAUD 
command i s  u s e r  s e l e c t a b l e .  AUTOBAUD i s  d e f a u l t e d  t o  ON. 
When AUTOBAUD i s  O N ,  MFJ-1278 w i l l  a t t e m p t  t o  s y n c h r o n i z e  
w i t h  t h e  u s e r ' s  t e r m i n a l  baud ra te .  Upon power on MFJ-1278 
w i l l  wait u n t i l  i t  d e t e c t s  a c a r r i a g e  r e t u r n  f rom t h e  
k e y b o a r d .  User s h o u l d  r e p e a t e d l y  s t r i k e  t h e  c a r r i a g e  r e t u r n  
key  on i n i t i a l  power up u n t i l  t h e  MFJ-1278 r e c o g n i z e s  and 
s e t s  i t s  baud r a t e  t o  match  t h e  t e r m i n a l  baud r a t e  o f  y o u r  
computer  b e f o r e  s i g n i n g  on .  

Once t h e  iJIFJ-1278 h a s  s i g n e d  o n ,  u s e r  may set  AUTOBAUD OFF. 
I f  AUTOBAUD is set t o  OFF, NFJ-1278 w i l l  s t o r e  t h e  t e r m i n a l  
baud r a t e  which  it s i g n e d  on  t o  l a s t ,  so  YFJ-1278 w i l l  s i g n  
on  w i t h o u t  you h a v i n g  t o  s t r i k e  t h e  r e t u r n  key .  I n  s e t t i n g  
AUTOBAUD t o  OFF, you  s h o u l d  remember t h a t  i f  t h e  t e r m i n a l  
baud r a t e  i s  c h a n g e d ,  t h e n  MFJ-1278 w i l l  no  l o n g e r  b e  a b l e  
t o  match t h e  new baud r a t e .  You must  change  t h e  baud r a t e  
o f  y o u r  t e r m i n a l  program t o  match t h e  baud r a t e  you set  f o r  
t h e  MFJ-1278 o r  you may remove JMP 5 on t h e  MFJ-1278 b o a r d  
t o  reset  t h e  b a t t e r y  back-up  RAM. Once rese t ,  t h e  MFJ-1278 
w i l l  r e s t o r e  a l l  p a r a m e t e r s  t o  t h e  d e f a u l t  v a l u e s .  AUTOBAUD 
w i l l  a l s o  be reset  t o  ON. When MFJ-1278 i s  powered on a f t e r  
r e se t ,  it w i l l  a t t e m p t  t o  ma tch  t h e  new baud r a t e  and  s i g n  
on a f t e r  r e c e i v i n g  t h e  s t r i k i n g  o f  t h e  r e t u r n  key  by t h e  
u s e r .  

Chang ing  T e r m i n a l  Baud R a t e  

After t h e  MFJ-1278 i s  s i g n e d  o n ,  you c a n  c h a n g e  t h e  MFJ-1278 
t e r m i n a l  baud r a t e  by u s i n g  t h e  SET MENU. To do  t h i s ,  t y p e :  
SET, upon d i s p l a y  o f  t h e  CMD: command prompt .  MFJ-1278 w i l l  
d i s p l a y  t h e  SET M E N U .  A baud r a t e  o f  300, 1200, 2400, 4800 
o r  9600 c a n  be se l ec t ed  f rom t h e  SET menu. 

I f  you c h a n g e  t h e  t e r m i n a l  baud r a t e  of t h e  MFJ-1278, you 
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must  a l s o  s e t  t h e  t e r m i n a l  program baud r a t e  t o  match t h e  
MFJ-1278 baud r a t e .  O t h e r w i s e ,  upon e a c h  s i g n - o n  t h r u  t h e  
AUTOBAUD r o u t i n e ,  t h e  MFJ-1278 w i l l  change  i t s  t e r m i n a l  
baud r a t e  back t o  w h a t e v e r  t h e  t e r m i n a l  baud r a t e  i s  se t  to  
on your  t e r m i n a l  program.  We s u g g e s t  t h a t  once  you s e l e c t  a 
t e r m i n a l  baud r a t e  which  you wi sh  t o  o p e r a t e  y o u r  MFJ-1278 
o n ,  you s h o u l d  s e t  AUTOBAUD command t o  OFF. Once AUTOBAUD 
i s  t u r n e d  OFF, t h e  MFJ-1278 w i l l  a u t o m a t i c a l l y  s i g n - o n  
w i t h o u t  you h a v i n g  t o  p r e s s  t h e  " R e t u r n "  key .  T h i s  i s  
i m p o r t a n t  i f  power o u t a g e  o c c u r s ,  t h e  MFJ-12'78 w i l l  s i g n - o n  
when power i s  on a g a i n .  One i m p o r t a n t  t h i n g  t o  remember i s  
t h a t  i f  t h e  AUTOBAUD i s  OFF. And t e r m i n a l  program baud 
r a t e  d o e s  n o t  match t h e  MFJ-1278 compute r  baud r a t e ,  t h e n  
o n c e  t h e  MFJ-12'78 i s  t u r n e d  o f f ,  it w i l l  n o t  s i g n  on  a g a i n  
u n t i l  you r e s e t  t h e  MFJ-1278 o r  t h e  t e r m i n a l  program baud 
r a t e .  Once r e se t ,  t h e  MFJ-12'78 w i l l  d e f a u l t  AUTOBAUD t o  ON 
and i t  w i l l  s i g n  on upon power up and  w i t h  a few s t r i k e s  o f  
t h e  r e t u r n  key .  The MFJ-1278 c a n  b e  rese t  by removing  JYP 5 
on t h e  main PC boa rd  of t h e  XFJ-1278 .  

V e r i f y i n g  S e r i a l  P o r t  O p e r a t i o n  

Now t h a t  you have  a t e r m i n a l  program and t h e  hook-up c a b l e  
f o r  c o n n e c t i n g  t h e  MFJ-1278 t o  your  c o m p u t e r ,  you a r e  r e a d y  
t o  v e r i f y  t h a t  MFJ-1278 w i l l  communica te  w i t h  your  compute r .  

1 .  Turn on your  c o m p u t e r .  Load and r u n  t h e  t e r m i n a l  
program.  

2. S e t  t h e  p a r a m e t e r  o f  t h e  t e r m i n a l  program a s  f o l l o w :  

o word l e n g t h :  8 b i t s  
o d u p l e x :  f u l l  
o p a r i t y :  none 
o s t o p  b i t :  1 
o baud r a t e :  390, 1200, 2400, 4900 o r  9600 

3 .  Turn on y o u r  1.145-1278. Note t h a t  PWR, STA and CON L E D s  
w i l l  be l i t .  

4. I f  t h e  YFJ-12'18 t e r m i n a l  p a r a m e t e r s  match  your  t e r m i n a l  
program p a r a m e t e r ,  t h e  MFJ-1278 w i l l  s i g n  on and t h e  STA and 
CON L E D s  w i l l  e x t i n g u i s h .  I f  n o t ,  you w i l l  see  an a s t e r i k  
( * )  o r  o t h e r  m e a n i n g l e s s  c h a r a c t e r s  on t h e  s c r e e n  a t  t h i s  
t ime. T h i s  i s  b e c a u s e  t h e  N F J - 1 2 7 8  h a s  n o t  been  se t  t o  
match  t h e  p a r a m e t e r  o f  your  t e r m i n a l  program.  You w i l l  need  
t o  e x e c u t e  t h e  AUTOBAUD r o u t i n e .  
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5. Execute the AUTOBAUD routine by pressing the RETURN key 
few times in succession on your computer. The MFJ-1278 will 
execute the AUTOBAUD routine and set itself to the terminal 
program parameter. Your computer screen will display the 
sign-on message: 

+:J 
bbRAM:LOAD WITH DEFAULTS 

MFJ ENTERPRISES, INC. 
MODEL MFJ-1278 
AX.25 LEVEL 2 VERSION 2.0 
RELEASE XXXXX (date) - 32K RAM 
CHECKSUM XXX 
cmd : 

IA 

After sign-on the STA and CON on the MFJ-1278 will 
extinguish. 

If the sign-on message fails to appear, you should check the 
connecting cable between and the computer and the MFJ-1278. 

When you have successfully read the sign-on message from the 
MFJ-1278, type: 

DISPLAY 

followed by a carriage return. You should see a lengthy 
list of items on your screen. This verifies the ability of 
the MFJ-1278 to accept and respond t o  input from your 
computer. Your serial interface is now working. 

Printer Port Connection 

The parallel printer port is located on the left side of  the 
MFJ-1278. The printer port is configured for a Centronics 
compatible parallel port. A cable with male DB-25 on one 
end and a 36 pin Centronics male connector f o r  the printer 
end should be used. You may use a standard IBM parallel 
printer cable instead of trying to wire your own. A Printer 
cable f o r  connection f rom the MFJ-1278 printer port to a 
Centronics compatible printer is available from MFJ 
Enterprises, Inc. Model No. is MFJ-12. 

If you are using a terminal program which supports graphic 
printing from the computer to the printer, then you should 
connect the printer to the computer printer port and not to 
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the MFJ-1278 printer port. 

If your terminal program does not support graphic printing 
to the computer screen and you want to print graphic: 
Packet, SSTV or FAX pictures, then you should connect the 
printer to the MFJ-1278 printer port. In this case the 
printer must be either EPSON or IBM graph’ic compatible in 
order to insure successful graphic receiving to the printer. 

Table 2-5 Parallel Printer Port Pin Functions 

IrIFJ-1278 DB-25 
Printer Port 
Pin # 

Name 

9 
10 
11 
12 
18 

Strobe 
Data Bit 1 
Data Bit 2 
Date Bit 3 
Data Bit 4 
Data Bit 5 
Data Bit 6 
Data Bit 7 
Data Bit 8 
Acknowledge 
Busy 

thru 17 No connection 
thru 25 Ground 

Printer Consideration 

The MFJ-1278 printer port will work with any printer that is 
compatible with EPSON, IBM graphics. Printers which are not 
EPSON o r  IBM graphics compatible may not be used to print 
FAX or SSTV pictures. The following are some of the EPSON 
or IBM graphics compatible printers which will allow the 
MFJ-1278 to print FAX and SSTV pictures. 

o Canon PW-1156A 
o Citizen MPS-25 
o Epson FX-80, FX-85, LQ-800, MXIII, RX-80, FX-86e 
o Printer Plus NLQ 
o Seikosha IOOOA, 1200AI 
o Star Micronics- Gemeni IOX, NX-10, NX-1000 
o other printer: C. Itoh 8510P/NEC 8023A and compatible 

If your printer is EPSON or IBM graphics compatible and is 
not listed, you may just try it to see if it will work.  Some 
printers have both EPSON and IBM graphics mode. I f  your 
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printer has both EPSON and IBM graphics mode, you should try 
both modes to see which mode give you the best results. 

In addition to being able to print weather FAX, FAX and SSTV 
pictures, the printer connected to the MFJ-1278 printer p o r t  
can also print incoming text in all modes as it is received 
on the screen. This means that you can keep a log of all 
your 9SOs. To print text to the printer, you will 
need to connect an IBM compatible parallel printer to 
the MFJ-1278 printer port. Printers without Epson 
compatible graphics will not be able to print Weather FAX, 
FAX o r  SSTV. 

Printer Port Test -- 

may 

1. 

2 .  

3 .  

4 .  

5. 

After properly connecting your printer to the MFJ-1278, you 
verify its compatibility as follows: 

Turn on your computer. Load and run the terminal prog- 
ram. 

Turn on the NFJ-1278. The MFJ-1278 should sign-on with 
the cmd: prompt sign. 

Type: PRINTTES <CR> 

If the printer is connected correctly and is 
compatible, it will print a string o f  223 
characters. Again this only shows that the printer 
connected can print text. It does not necessarily 
indicate that your printer can print graphics 
unless it is Epson o r  IBM graphics compatible. 

If the printer is connected correctly and is 
compatible, then it should print a string of 223 
characters. Printing will start with ASCII SPACE 
(value 32 decimal) and end with the value 255 decimal 
which is not an ASCII character but may be a graphics 
character. 

Once the printer has completed the printing, the MFJ- 
1278 will return to cmd: prompt sign. 

This completes the printer test. If the printer test was 
satisfactory, proceed to connect your radios to the MFJ- 
1278. 

The above test is only valid if your printer is connected to 
the MFJ-1278 parallel port. This test can not be performed 
if the printer is connected to the computer. 
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RADIO INTERFACING 

Computer  i n t e r f a c i n g ,  c o v e r e d  i n  t h e  p r e v i o u s  c h a p t e r ,  i s  
o n l y  h a l f  t h e  i n t e r f a c i n g  t a s k .  The o ther  h a l f  i s  c o n n e c t -  
i n g  y o u r  MFJ-1278 t o  y o u r  r a d i o s .  

MFJ-1278 Radio Ports 

I n t e r f a c i n g  t h e  MFJ-1278 t o  y o u r  r a d i o s  i n v o l v e s  c o n n e c t i n g  
t h e  f o l l o w i n g  s i g n a l s  a t  R a d i o  P o r t  1 and  R a d i o  P o r t  2.  The 
p i n  o u t s  o f  R a d i o  P o r t  1 a n d  R a d i o  P o r t  2 are  shown i n  F i g .  
3-1. 

F i n  1 Microphone  a u d i o ,  from t h e  MFJ-1278 t o  y o u r  
t r a n s m i t t e r .  

P i n  2 G r o u n d ,  a u d i o  a n d  PTT common. 

F i n  3 F u s h - t o - t a l k ,  t o  a l low t h e  MFJ-1278 t o  k e y  y o u r  
t r a n s m i t t e r .  

P i n  4 R e c e i v e  a u d i o ,  f r o m  y o u r  r e c e i v e r  t o  t h e  MFJ- 
1278. 

P i n  5 S q u e l c h  i n p u t  ( o p t i o n a l )  t o  a l l o w  t h e  MFJ-1278 
t o  d e t e c t  a c t i v i t y  on  a shared-mode  c h a n n e l .  

2 

F i g . 3 - I  R a d i o  P o r t  1 and R a d i o  P o r t  2 C o n n e c t o r  
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T h i s  c h a p t e r  d e s c r i b e s  how t o  c o n n e c t  t h e s e  s i g n a l s  be tween 
your  'IFJ-1278 and y o u r  r a d i o  and how t o  a d j u s t  t h e  receive 
and t r a n s m i t  a u d i o  l e v e l s  a p p r o p r i a t e l y .  The  i n t e r -  
c o n n e c t i o n  s h o u l d  be p l a n n e d  s o  a s  t o  min imize  p i c k u p  o f  
s t r a y  a u d i o  and RF n o i s e  by t h e  l i n e s .  I f  p o s s i b l e ,  you 
s h o u l d  set  up y o u r  s t a t i o n  w i t h  m o n i t o r  s p e a k e r  and be  
a b l e  t o  o p e r a t e  on v o i c e  w i t h o u t  d i s c o n n e c t i n g  t h e  MFJ-1278. 

Radio P o r t s  Connect ion  

The two r a d i o  p o r t s  on t h e  MFJ-1278 a l l o w  b o t h  an  FM r a d i o  
and a s  HF r a d i o  t o  be c o n n e c t e d  a t  a l l  times. You c a n  a l s o  
c o n n e c t  two HF r a d i o s  o r  two VHF r a d i o s  t o  t h e  r a d i o  p o r t s .  
P i n  d e s i g n a t i o n  f o r  Radio  p o r t  1 and Radio  p o r t  2 a r e  t h e  
same. S e e  F i g .  3-1. S w i t c h i n g  o f  t h e  r a d i o  p o r t s  on t h e  
MFJ-1278 i s  done  by u s i n g  t h e  RADio command, We w i l l  d i s c u s s  
r a d i o  p o r t  s w i t c h i n g  i n  t h e  n e x t  c h a p t e r .  

Use Fig .  3-2 t o  wire a microphone  c o n n e c t o r  ( n o t  p r o v i d e d )  
t o  t h e  5 p i n  D I N  c a b l e  p r o v i d e d .  You w i l l  need t o  wire two 
r a d i o  c a b l e s  i f  two r a d i o s  a r e  t o  be  hooked up t o  t h e  HFJ- 
1278. 

You may o b t a i n  t h e  s p e c i f i c  microphone  c o n n e c t o r  p i n  
d e s i g n a t i o n  f o r  y o u r  r a d i o  from t h e  your  r a d i o ' s  manual .  
Appendix A a t  t h e  end  o f  t h i s  I n s t r u c t i o n  Manual l i s t s  p i n  
a s s i g n m e n t s  f o r  some o f  t h e  most p o p u l a r  r a d i o s .  The 
a c c u r a c y  o f  t h i s  i n f o r m a t i o n  i s  n o t  g u a r a n t e e d .  You s h o u l d  
v e r i f y  t h i s  i n f o r m a t i o n  w i t h  y o u r  r a d i o  manual .  

1-MIC. AUDIO - d 3-PTT 
2-GND 

\ 4-REC. AUDIO 

l e c t o r  
L 

Two 5 - p i n  male DIN c o n n e c t o r  c a b l e s  a r e  p r o v i d e d  w i t h  t h e  
MFJ-12713 f o r  w i r i n g  t o  t h e  microphone  c o n n e c t o r  f o r  your  
r a d i o .  

CHECK THIS CABLE WITH AN OHM METER TO IDENTIFY EACH WIRE 
BEFORE WIRING IT TO THE MIC CONNECTOR THAT FITS YOUR RADIOS. 
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Handheld  Rad io  C o n n e c t i o n  

Some HTs key  t h e  t r a n s m i t t e r  by  d r a w i n g  a s m a l l  amount o f  
c u r r e n t  f rom t h e  mic rophone  i n p u t  p i n  ( s e e  F i g .  3-3  b e l o w ) .  
R a d i o s  w i t h  t h i s  t y p e  o f  s p e c i a l  k e y i n g  c i r c u i t  a re  ICOM-2AT 
( t m )  and Yaesu FT-x09, FT-x3, FT-727 ( t m )  and  o t h e r s .  

Appendix A a t  t h e  end  o f  t h i s  i n s t r u c t i o n  manual  p r o v i d e d  
p i n  d e s i g n a t i o n  f o r  some o f  t h e  r a d i o s .  A l so  c o n s u l t  t h e  
i n s t r u c t i o n  manual o f  y o u r  r a d i o .  

I f  y o u r  HT h a s  t h i s  t y p e  o f  mic rophone  i n p u t ,  you c a n  wire 
t h e  mic rophone  l i k e  t h e  o n e  shown i n  F i g .  3-3 o r  you c a n  
remove t h e  c o v e r  o f  t h e  MFJ-1278 and  i n s t a l l  a s h o r t i n g  
jumper  a t  J V P  L f o r  Radio  P o r t  1 o r  JMP K f o r  Rad io  P o r t  2 .  
I n s t a l l i n g  JMP K o r  JMP L w i l l  e l i m i n a t i n g  t h e  need  o f  
s o l d e r i n g  I 'Cx"  and clRx" t o  t h e  mic rophone  c a b l e .  "Cx" and  
Rx" a r e  i n s t a l l e d  on  t h e  MFJ-1278 mothe r  b o a r d .  F i g .  3-4 
shows t h e  l o c a t i o n  of JMP L and JMP K c o n n e c t o r s .  On t h e  
MFJ-1278 mothe r  b o a r d ,  t h e  r lRxf l  r e s i s t o r  f o r  Rad io  P o r t  1 i s  
R140 and t h e  rlRx'l r e s i s t o r  f o r  Rad io  P o r t  2 is R107. I f  you 
f i n d  t h e  y o u r  r a d i o  s t i l l  would n o t  key  p r o p e r l y  a f t e r  
i n s t a l l i n g  J Y P  L o r  JMP K ,  it may b e  n e c e s s a r y  f o r  you t o  
c h a n g e  t h e  v a l u e  o f  R140 o r  R107 t o  a s m a l l e r  v a l u e .  

9e s u r e  t o  remove JMP K o r  JMP L when c o n n e c t i n g  t h e  MFJ- 
1278 t o  a n o t h e r  t y p e  o f  r a d i o .  

MFJ-1278 .-:-=-y; , - ~  , ,-J Mlcrophone 

Push To Talk 

Input 

- 4-l 1 
Transmit Audio 

I I C(X) 
I 
I 

Receive Audio 10 ";:: 
- 

FIG. 3-3 HT S p e c i a l  Keying  C i r c u i t  

FIG. 3-4 MFJ-1278 JMP L and JMP K L o c a t i o n  
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I z i  F F J  - \- - - - - - - - - -- :Audio 
__--------  

GND 

R A D I O  INTERFACING 

I 

R A D I O  INTERFACING METHODS 

The YFJ-1278 was d e s i g n e d  t o  a l l o w  hook-up w i t h o u t  a n y  
m o d i f i c a t i o n s  t o  t h e  r a d i o  o r  a n y  s i g n a l  l eve l  b a l a n c i n g  
d e v i c e s  i n  t h e  cab le s .  Two i n t e r f a c i n g  m e t h o d s  a r e  
p r e s e n t e d .  

Method 1:  Direct Connection t o  M i c r o p h o n e  a n d  Speaker 

For Method 1 ,  shown i n  F i g .  3-5, t h e  MFJ-1278's  a u d i o  w i l l  
be f e d  d i r e c t l y  i n t o  t h e  m i c r o p h o n e  c o n n e c t o r  o r  s i m i l a r l y  
c o n n e c t e d  a u x i l i a r y  j a c k ,  a n d  t h e  o u t p u t  o f  t h e  MFJ-1278 
w i l l  be a d j u s t e d  t o  g i v e  a p r o p e r  m o d u l a t i o n  l eve l .  The 
r e c e i v e r  a u d i o  w i l l  be t a k e n  f rom a n  e a r p h o n e  p l u g  o r  
s p e a k e r  j a c k  and  f e d  d i r e c t l y  t o  t h e  MFJ-1278. A m o n i t o r  
s p e a k e r  c a n  be c o n n e c t e d  t o  t h e  SPEAKER j ack  o f  t h e  NFJ- 
1 2 7 8 .  T h i s  a l l o w s  you  t o  m o n i t o r  t h e  c h a n n e l .  

TNC SPEAKER 

SPEAKEF 

I 
RADIO 

~ 

SPK R I I 
1 1 

F i g ,  3-5 Hethod One I n t e r c o n n e c t .  

T h e  t r a n s m i t  a u d i o  l e v e l s  f o r  b o t h  r ad io  p o r t s  are  f a c t o r y  
p r e - s e t  a t  250 m V  p-p t o  be c o m p a t i b l e  w i t h  t h e  mic i n p u t  of  
most  r a d i o s .  However ,  i f  t h e  t r a n s m i t  a u d i o  i s  t o o  low 
o r  d i s t o r t e d ,  a d j u s t m e n t  may be n e e d e d .  Use t h e  f o l l o w i n g  
p r o c e d u r e  t o  c a l i b r a t e :  
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T r a n s m i t  Audio L e v e l  Ad jus tmen t  f o r  Method I I n t e r f a c e  -- - - 
I. 

2. 

3 .  

4.  

5. 

Connect  y o u r  MFJ-1278 and  r a d i o  a s  shown i n  F i g .  3-5. 
Turn  o n  t h e  MFJ-1278 and  compute r  and  s t a r t  y o u r  
t e r m i n a l  program.  Connect  t h e  r a d i o  t o  a dummy l o a d  
and l i s t e n  t o  t h e  t r a n s m i s s i o n  w i t h  a n o t h e r  n e a r b y  
r a d i o .  

E n t e r  t h e  modem c a l i b r a t i o n  p r o c e d u r e  by t y p i n g  

CALIBRA 

and a c a r r i a g e  r e t u r n .  P r e s s  t h e  K key on y o u r  key- 
b o a r d  t o  key  t h e  t r a n s m i t t e r ,  t h e n  t a p  t h e  s p a c e  b a r  
u n t i l  t h e  h i g h e r  of  t h e  two t o n e s  is heard .  P r e s s i n g  
t h e  K key  a g a i n  w i l l  unkey  t h e  t r a n s m i t t e r .  After t h e  
t r a n s m i t t e r  has been  keyed  f o r  a few s e c o n d s ,  i t  w i l l  
b e  s h u t  o f f  a u t o m a t i c a l l y  by  t h e  t r a n s m i t  watch-dog 
c i r c u i t .  As you p e r f o r m  t h e  a d j u s t m e n t s  be low,  you 
w i l l  have  t o  p e r i o d i c a l l y  unkey t h e n  r e -key  t h e  t r a n s -  
mitter by t y p i n g  t h e  K key.  If you w i s h  t o  defeat t h e  
watch-dog t imer,  i n s t a l l  a s h o r t i n g  jumper  a t  JMP4. 

W i t h  t h e  MFJ-1278 k e y i n g  t h e  t r a n s m i t t e r  and  
t r a n s m i t t i n g  t h e  h i g h e r  o f  t h e  two t o n e s ,  a d j u s t  t h e  
t r a n s m i t  a u d i o  l e v e l  as f o l l o w s .  With a small 
s c r e w d r i v e r ,  a d j u s t  t r i m p o t  (R157 f o r  r a d i o  1 or  R158 
f o r  r a d i o  2 )  w h i l e  you l i s t e n  t o  t h e  m o n i t o r i n g  r e c e i v -  
e r .  Turn  t h e  a d j u s t m e n t  on t h e  t r i m p o t  c l o c k w i s e  (CW) 
u n t i l  no i n c r e a s e  i n  o u t p u t  l e v e l  is heard a t  t h e  
m o n i t o r i n g  r e c e i v e r .  

R o t a t e  t h e  a d j u s t m e n t  on t h e  t r i m p o t  c o u n t e r - c l o c k w i s e  
u n t i l  t h e  a u d i o  s i g n a l  on t h e  m o n i t o r i n g  r e c e i v e r  is 
r e d u c e d  by  h a l f  o f  t h e  maximum l e v e l .  T h i s  c a n  be 
es t imated  by ear o r  a c c u r a t e l y  by m e a s u r i n g  t h e  o u t p u t  
v o l t a g e  a t  t h e  t r a n s m i t t i n g  a u d i o  p i n  of  t h e  r a d i o  p o r t  
w i t h  an  o s c i l l o s c o p e  o r  A.C. v o l t m e t e r .  

Press t h e  K key  t o  r e t u r n  t o  r e c e i v e  mode and t y p e  Q t o  
e x i t  t h e  c a l i b r a t i o n  r o u t i n e .  Be s u r e  t o  remove JMP4 
i f  you p l a c e d  it t o  defeat  t h e  watch-dog timer. You 
have  now se t  y o u r  t r a n s m i t t e r  d e v i a t i o n  t o  a p p r o x i -  
m a t e l y  t h e  c o r r e c t  l e v e l .  

I f  you n o t i c e  a s i g n i f i c a n t  hum l e v e l  i n  t h e  m o n i t o r e d  a u d i o  
i n  S t e p  3,  t a k e  m e a s u r e s  t o  remove i t .  T h i s  may r e q u i r e  
s h i e l d e d  wire (recommended i n  a n y  e v e n t )  i n  your  mic rophone  
a u d i o  c i r c u i t .  If y o u r  t r a n s m i t t e r  h a s  an  a d j u s t a b l e  mic ro -  
phone g a i n  c o n t r o l ,  t r y  r e d u c i n g  t h e  s e n s i t i v i t y  o f  t h e  
t r a n s m i t t e r  mic rophone  c i r c u i t  and  i n c r e a s i n g  t h e  s i g n a l  
l e v e l  f rom t h e  MFJ-1278 t o  min imize  hum or  o the r  n o i s e  
p rob lems .  
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S e t t i n g  t h e  Receiver Audio I n p u t  L e v e l  

The modem i n  your  MFJ-1278 i s  e q u i p p e d  w i t h  an  advanced  
p h a s e  c o h e r e n c e  t y p e  d a t a  ca r r i e r  d e t e c t o r  ( D C D )  w i t h  
t h r e s h o l d  c o n t r o l  and  a s e n s i t i v e  t u n i n g  i n d i c a t o r .  These  
c a n  b e  used  i n  c o m b i n a t i o n  t o  set  t h e  c o r r e c t  r e c e i v e  a u d i o  
l e v e l  f o r  t h e  modem and t o  o p t i m i z e  t h e  DCD c h a r a c t e r i s t i c s  
f o r  t h e  v a r i o u s  methods  o f  o p e r a t i o n .  

W i t h  y o u r  r a d i o  i n  t h e  receive mode, open  t h e  s q u e l c h  
c o n t r o l  so  t h a t  a s t e a d y  h i s s  is  h e a r d  on a s p e a k e r .  Set 
t h e  volume c o n t r o l  t o  t h e  minimum volume p o s i t i o n .  The 
t u n i n g  i n d i c a t o r  on t h e  MFJ-1278 s h o u l d  d r i f t  o f f  t o  one  
s i d e  o f  t h e  d i s p l a y  and become s t a t i o n a r y .  I t  may d r i f t  
enough t o  d i s a p p e a r  o f f  t h e  end o f  t h e  d i s p l a y .  S l o w l y  
a d v a n c e  t h e  a u d i o  o u t p u t  l e v e l  w i t h  t h e  volume c o n t r o l  u n t i l  
t h e  t u n i n g  i n d i c a t o r  " s p r i n g s  t o  l i f e "  and d a n c e s  a r o u n d  a 
p o i n t  n e a r  t h e  midd le  o f  t h e  d i s p l a y .  T h i s  is t h e  a b s o l u t e  
minimum a u d i o  level f o r  m a r g i n a l  copy .  C o n t i n u e  t o  a d v a n c e  
t h e  volume c o n t r o l  u n t i l  t h e r e  i s  a p p r o x i m a t e l y  twice as  
much a u d i o  p r e s e n t  a t  t h e  rece iver  o u t p u t .  T h i s  c a n  be 
e s t i m a t e d  by ear  o r  measured  w i t h  an  o s c i l l o s c o p e  o r  A.C.  
v o l t m e t e r .  T h i s  w i l l  be n e a r  t h e  c o r r e c t  amount o f  a u d i o  
f o r  NBFM o p e r a t i o n .  L e v e l s  h i g h e r  t h a n  t h i s  will n o t  
d e g r a d e  t h e  modem p e r f o r m a n c e  as  l o n g  a s  t h e  r e c e i v e r  a u d i o  
a m p l i f i e r  i s  c a p a b l e  o f  p r o d u c i n g  t h e  c h o s e n  o u t p u t  l e v e l  
w i t h o u t  d i s t o r t i o n  ( c l i p p i n g ) .  

Whi le  s t i l l  l i s t e n i n g  t o  u n s q u e l c h e d  receiver n o i s e ,  r o t a t e  
t h e  DCD t h r e s h o l d  c o n t r o l  on t h e  f r o n t  p a n e l  o f  y o u r  MFJ- 
1278 c l o c k w i s e  u n t i l  t h e  DCD LED j u s t  f l i c k e r s  w i t h  f a l s e  
d a t a  c a r r i e r  i n d i c a t i o n s .  T h i s  c o n t r o l  s h o u l d  be  se t  t o  
p r o d u c e  a p p r o x i m a t e l y  a 10% d u t y  c y c l e  o f  f a l se  DCD a c t i v i t y  
when r e c e i v i n g  u n s q u e l c h e d  NBFM r e c e i v e r  n o i s e .  

T h e  modem s e n s i t i v i t y  t o  f a l s e  DCD w i l l  be a f f e c t e d  by t h e  
b a n d w i d t h  of  t h e  a u d i o  coming o u t  o f  t h e  r e c e i v e r .  some 
r ece ive r s  p r o d u c e  wideband a u d i o  which  w i l l  NOT p r o d u c e  a n y  
f a l s e  DCD a c t i v i t y  r e g a r d l e s s  o f  t h e  t h r e s h o l d  c o n t r o l  
s e t t i n g .  I n  t h i s  c a s e ,  se t  t h e  DCD t h r e s h o l d  c o n t r o l  t o  i t s  
maximum c l o c k w i s e  r o t a t i o n .  Modem p e r f o r m a n c e  w i l l  n o t  be 
a f f e c t e d .  
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Method 2:  Acceseory Jack or Interface  Box Connection 

If y o u r  radio has an accessory jack with PTT,  transmit 
a u d i o ,  and receive a u d i o  signals, the interface can be done 
through t h i s  jack (shown in Fig. 3-6). 

M I C  
I n p u t  

R C V R  

P T T  SW 

I 
I Accessory 

Jack 1 

TNC 
r------ 
I 
I 
I Jz 

Fig. 3-6 Accessory Jack Interface. 
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If your radio does not have an accessory jack and you don't 
wish to add a connector to your radio, you may construct a 
separate external interface box. This box will permit 
simultaneous connection of your MFJ-1278 and a microphone. A 
schematic of an external interface box is shown in Fig. 3-7. 

An interface box similar to the one shown in Fig. 3-7 is 
available from MFJ Enterprises, Inc. Model No. is ME'J-1272. 

Regardless of whether you use an accessory jack or  an exter- 
nal interface box, you should use shielded wire for all 
signal-carrying leads. The connector types and pinouts will 
be determined by the connector jacks on your radio. 

E X T  
S P U  A 

Fig. 3-7 External Interface Box 
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I f  you b u i l t  t h e  e x t e r n a l  i n t e r f a c e  box as  i n  F ig .3-7 ,  t h e n  
f o l l o w  t h i s  p r o c e d u r e  t o  a d j u s t  R ( s ) .  

1. I n s t a l l  JMP J on t h e  MFJ-1278 PC b o a r d .  

2.  T e m p o r a r i l y  s o l d e r  a v a r i a b l e  r e s i s t o r ' i n  p l a c e  o f  R ( s )  
F i g .  3-7. The maximum v a l u e  o f  t h i s  r e s i s t o r  must  be 
d e t e r m i n e d  by e x p e r i m e n t ,  b u t  500K s h o u l d  h a n d l e  most  
cases.  Connect  y o u r  MFJ-1278 t o  t h e  r a d i o .  Connect  t h e  
mic rophone  t o  t h e  r a d i o ,  o r  t o  t h e  i n t e r f a c e  box i f  o n e  
i s  b e i n g  u s e d .  Connect  t h e  r a d i o  t o  a dummy l o a d  and  
l i s t e n  t o  t h e  t r a n s m i s s i o n  w i t h  a n o t h e r  n e a r b y  r a d i o .  
A d j u s t  R ( s )  f o r  p r o p e r  m o d u l a t i o n  as  f o l l o w :  

T r a n s m i t  -___ Audio L e v e l  Ad jus tmen t  for I n t e r f a c e  Method TI 
1 .  Turn  o n  t h e  MFJ-1278 and  compute r  and s t a r t  y o u r  

t e r m i n a l  program.  E n t e r  t h e  modem c a l i b r a t i o n  p r o c e d u r e  
by t y p i n g  

CALIBRA 

Press  t h e  K key t o  key  t h e  t r a n s m i t t e r ,  t h e n  t a p  t h e  
s p a c e  bar  u n t i l  t h e  h i g h e r  of  t h e  two t o n e s  is h e a r d .  
P r e s s i n g  t h e  R key a g a i n  w i l l  unkey  t h e  t r a n s m i t t e r .  
After t h e  t r a n s m i t t e r  h a s  been  keyed  f o r  a few s e c o n d s ,  
i t  w i l l  be s h u t  o f f  a u t o m a t i c a l l y  by t h e  t r a n s m i t  watch-  
dog c i r c u i t .  As you p e r f o r m  t h e  a d j u s t m e n t s  be low,  you 
w i l l  h ave  t o  p e r i o d i c a l l y  unkey  t h e n  r e -key  t h e  
t r a n s m i t t e r  by t y p i n g  t h e  K key.  If you w i s h  t o  defea t  
t h e  watch-dog t imer,  p l a c e  a s h o r t i n g  jumper  a t  JMP4. 

2. W i t h  t h e  MFJ-1278 k e y i n g  t h e  t r a n s m i t t e r  and  
t r a n s m i t t i n g  t h e  h i g h e r  o f  t h e  two t o n e s ,  a d j u s t  t h e  
t r a n s m i t  a u d i o  l e v e l  as  f o l l o w s .  

3. A d j u s t  R ( s )  t h e  v a r i a b l e  r e s i s t o r  i n s t a l l e d  f o r  p r o p e r  
m o d u l a t i o n  l e v e l  ( t y p i c a l l y  be tween  3.0 and  4.5 kHz 
d e v i a t i o .  f o r  Amateur FM). If FM t e s t  equ ipmen t  i s  n o t  
a v a i l a b l e ,  a d j u s t  R(S) u n t i l  t h e  a u d i o  s i g n a l  on  t h e  
m o n i t o r i n g  r e c e i v e r  is r e d u c e d  by  h a l f  o f  t h e  maximum 
l e v e l .  T h i s  c a n  be estimated by  ear  o r  a c c u r a t e l y  
d e t e r m i n e d  by m e a s u r i n g  t h e  o u t p u t  v o l t a g e  a c r o s s  t h e  
s p e a k e r  w i t h  a n  o s c i l l o s c o p e  o r  A.C. v o l t m e t e r .  I f  
t h e r e  i s  n o t  a d e q u a t e  a u d i o  l e v e l  f rom t h e  MFJ-1278 t o  
make a d j u s t m e n t  o f  R ( s ) ,  t h e n  you  c a n  i n c r e a s e  t h e  
o u t p u t  l e v e l  of  t h e  MFJ-1278 by a d j u s t i n g  R157 f o r  
r a d i o  p o r t  1 o r  R158 f o r  r a d i o  p o r t  2.  The t r a n s m i t t i n g  
a u d i o  o u t p u t  o f  b o t h  r a d i o  p o r t s  i s  f a c t o r y  se t  a t  250 
mV p-p. 
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4 .  P r e s s  t h e  K key t o  r e t u r n  t o  r e c e i v e  mode and t y p e  Q t o  
e x i t  t h e  c a l i b r a t i o n  r o u t i n e .  You have  now set  y o u r  
t r a n s m i t t e r  d e v i a t i o n  t o  a p p r o x i m a t e l y  t h e  c o r r e c t  
l e v e l .  Remove JMP4 i f  you p l a c e d  i t  i n  S t e p  4 .  

5. C a r e f u l l y  remove t h e  v a r i a b l e  r e s i s t o r  and measu re  i t s  
v a l u e .  T h i s  i s  t h e  p r o p e r  v a l u e  o f  R(S) f o r  y o u r  
p a r t i c u l a r  r a d i o .  

6. S e l e c t  t h e  n e a r e s t  s t a n d a r d  v a l u e  f i x e d  r e s i s t o r  ( 1 / 4  
w a t t  i s  f i n e )  and p e r m a n e n t l y  i n s t a l l  t h i s  r e s i s t o r  as  
R ( S )  i n  t h e  i n t e r f a c e  c i r c u i t .  

7 .  I f  you  h a v e  a c c e s s  t o  FM t e s t  e q u i p m e n t ,  c h e c k  t o  see 
t h a t  t h e  m o d u l a t i o n  l e v e l  i s  s t i l l  w i t h i n  t h e  limits o f  
3 t o  4.5 kHz d e v i a t i o n .  If i t  i s  n o t ,  make a f i n a l  
a d j u s t m e n t  w i t h  t h e  MFJ-1278 t r a n s m i t  a u d i o  l e v e l  
c o n t r o l s ,  R157 f o r  Rad io  1 o r  R158 o f  Rad io  2. 

R e c e i v e r  Audio S e t t i n g  

The modem i n  y o u r  MFJ-1278 i s  e q u i p p e d  w i t h  a n  advanced  
p h a s e  c o h e r e n c e  t y p e  d a t a  c a r r i e r  d e t e c t o r  ( D C D )  w i t h  
t h r e s h o l d  c o n t r o l  and  a s e n s i t i v e  t u n i n g  i n d i c a t o r .  T h e s e  
c a n  be  used  i n  c o m b i n a t i o n  t o  s e t  t h e  c o r r e c t  r e c e i v e  a u d i o  
l e v e l  f o r  t h e  modem and t o  o p t i m i z e  t h e  DCD c h a r a c t e r i s t i c s  
f o r  t h e  v a r i o u s  methods  o f  o p e r a t i o n .  

With y o u r  r a d i o  i n  t h e  r e c e i v e  mode, open  t h e  s q u e l c h  
c o n t r o l  s o  t h a t  a s t e a d y  h i s s  is h e a r d  on  a s p e a k e r .  Set 
t h e  volume c o n t r o l  t o  t h e  minimum volume p o s i t i o n .  The 
t u n i n g  i n d i c a t o r  on  t h e  MFJ-1278 s h o u l d  d r i f t  o f f  t o  o n e  
s i d e  o f  t h e  d i s p l a y  and  become s t a t i o n a r y .  I t  may d r i f t  
enough  t o  d i s a p p e a r  o f f  t h e  end  o f  t h e  d i s p l a y .  S l o w l y  
a d v a n c e  t h e  a u d i o  o u t p u t  l eve l  w i t h  t h e  volume c o n t r o l  u n t i l  
t h e  t u n i n g  i n d i c a t o r  " s p r i n g s  t o  l i f e "  and d a n c e s  a r o u n d  a 
p o i n t  n e a r  t h e  m i d d l e  o f  t h e  d i s p l a y .  T h i s  i s  t h e  a b s o l u t e  
minimum a u d i o  l e v e l  f o r  m a r g i n a l  copy.  C o n t i n u e  t o  a d v a n c e  
t h e  volume c o n t r o l  u n t i l  t h e r e  is a p p r o x i m a t e l y  twice a s  
much a u d i o  p r e s e n t  a t  t h e  receiver o u t p u t .  T h i s  c a n  be 
e s t i m a t e d  by ear or  measured  w i t h  an  o s c i l l o s c o p e  o r  A.C. 
v o l t m e t e r .  T h i s  w i l l  be n e a r  t h e  c o r r e c t  amount o f  a u d i o  
f o r  NBFM o p e r a t i o n .  L e v e l s  h i g h e r  t h a n  t h i s  w i l l  n o t  
d e g r a d e  t h e  modem p e r f o r m a n c e  s o l o n g  a s  t h e  r e c e i v e r  a u d i o  
a m p l i f i e r  i s  c a p a b l e  o f  p r o d u c i n g  t h e  c h o s e n  o u t p u t  l e v e l  
w i t h o u t  d i s t o r t i o n  ( c l i p p i n g ) .  

While s t i l l  l i s t e n i n g  t o  u n s q u e l c h e d  r e c e i v e r  n o i s e ,  r o t a t e  
t h e  DCD t h r e s h o l d  c o n t r o l  on  t h e  f r o n t  p a n e l  o f  y o u r  MFJ- 
1278 c l o c k w i s e  u n t i l  t h e  DCD LED j u s t  f l i c k e r s  w i t h  f a l se  
d a t a  c a r r i e r  i n d i c a t i o n s .  T h i s  c o n t r o l  s h o u l d  b e  se t  to 
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p r o d u c e  a p p r o x i m a t e l y  a 10% d u t y  c y c l e  o f  f a l s e  DCD a c t i v i t y  
when r e c e i v i n g  u n s q u e l c h e d  NBFM receiver n o i s e .  

The modem s e n s i t i v i t y  t o  f a l se  DCD w i l l  be a f f e c t e d  by t h e  
b a n d w i d t h  o f  t h e  a u d i o  coming o u t  o f  t h e  r e c e i v e r .  some 
r e c e i v e r s  p r o d u c e  wideband a u d i o  which  w i l l  NOT p r o d u c e  a n y  
f a l s e  DCD a c t i v i t y  r e g a r d l e s s  of t h e  t h r e s h o l d  c o n t r o l  
s e t t i n g .  I n  t h i s  case ,  s e t  t h e  DCD t h r e s h o l d  c o n t r o l  t o  i t s  
maximum c l o c k w i s e  r o t a t i o n .  Modem p e r f o r m a n c e  w i l l  n o t  b e  
a f f e c t e d .  

IMPORTANT NOTE: Harmonic8 Interference 

I f  you e x p e r i e n c e  i n t e r f e r e n c e  f rom one  o f  t h e  h a r m o n i c s  o f  
t h e  c r y s t a l  o s c i l l a t o r  i n  t h e  MFJ-1278, trimmer c a p a c i t o r ,  
C47 ( n e a r  t h e  c r y s t a l )  c a n  b e  a d j u s t e d  t o  move t h e  f r e q u e n c y  
o f  t h e  ha rmon ic .  

Monitor S p e a k e r  Connection 

MFJ-1278 h a s  a b u i l t  a u d i o  a m p l i f i e r  t o  p r o v i d e  a u d i o  f o r  a n  
e x t e r n a l  m o n i t o r  s p e a k e r .  Mon i to r  s p e a k e r  s u c h  as  t h e  MFJ- 
280 c a n  be  c a n  be  c o n n e c t e d  t o  t h e  SPEAKER j a c k  on t h e  MFJ- 
1278 .  Only  one  s p e a k e r  i s  needed  f o r  R A D I O  1 and R A D I O  2. 
MFJ-1278 w i l l  a u t o m a t i c a l l y  s w i t c h  m o n i t o r  s p e a k e r  t o  t h e  
r a d i o  p o r t  i n  u s e d .  

I f  w i r i n g  o f  a s p e a k e r  p l u g  is n e c e s s a r y ,  u s e  a 3.5 mm 
( 1 / 8 " )  mono or  s t e r e o  p l u g  f o r  t h i s  c o n n e c t i o n .  Wire t h e  
p l u g  s o  t h a t  t h e  t i p  o f  t h e  p l u g  i s  c o n n e c t e d  t o  t h e  s p e a k e r  
and t h e  s leeve  i s  c o n n e c t e d  t o  g round .  Note  t h a t  o n l y  one  
s p e a k e r  i s  needed  f o r  b o t h  r a d i o  p o r t s .  MFJ-1278 w i l l  
a u t o m a t i c a l l y  s w i t c h  t h e  s p e a k e r  t o  t h e  c o r r e c t  r a d i o  p o r t  
i n  u s e .  

The  s p e a k e r  j a c k  on t h e  MFJ-1278 i s  f o r  m o n i t o r i n g  o f  
r e c e i v e d  and  t r a n s m i t t e d  a u d i o  i n c l u d i n g  CW s i d e  t o n e .  I t  i s  
a l s o  used  t o  p r o v i d e  a s i g n a l  t o  t h e  o p e r a t o r  when a p a c k e t  
c o n n e c t i o n  i s  made. A small a u d i o  a m p l i f i e r  i s  b u i l t  i n  t h e  
MFJ-1278 t o  d r i v e  t h e  external  s p e a k e r .  Volume o f  t h e  
m o n i t o r  s p e a k e r  can b e  a d j u s t e d  by  R160 on  t h e  MFJ-1278 main 
b o a r d .  If t h e  i n t e r n a l  a m p l i f i e r  o f  t h e  MFJ-1278 d o e s  n o t  
p r o v i d e  a d e q u a t e  volume you may u s e  a n  e x t e r n a l  a u d i o  
a m p l i f i e r .  

You c a n  d i s a b l e  r e c e i v e d  a u d i o ,  t r a n s m i t t e d  a u d i o  o r  t h e  
p a c k e t  c o n n e c t  t o n e  f rom t h e  s p e a k e r  m o n i t o r  j ack  by c u t t i n g  
a t race be tween t h e  p i n s  o f  t h e  f o l l o w i n g  jumpers .  S e e  
Appendix G f o r  t h e  l o c a t i o n s  and  f u n c t i o n s  o f  JMP jumpers .  
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JMP X : T r a n s m i t t i n g  Audio 
JMP Y : R e c e i v i n g  Audio 
JMP Z : P a c k e t  Connect  Tone. 

Fo r  example ,  i f  you l i k e  t o  have  t h e  p a c k e t  c o n n e c t  t o n e  b u t  
do  n o t  w i s h  t o  h e a r  t h e  r a c k e t  o f  p a c k e t ,  t h e n  you  s h o u l d  
d i s c o n n e c t  JMP X t o  d i s a b l e  t h e  t r a n s m i t t e d  a u d i o  a n d  
d i s c o n n e c t  JMP Y f o r  r e c e i v e d  a u d i o .  

CW Installation 

B e s i d e s  b e i n g  a b l e  t o  s e n d  and r e c e i v e  CW by  u s i n g  y o u r  
c o m p u t e r ,  t h e  MFJ-1278 e x p a n d s  CW o p e r a t i n g  f u n  by a l l o w i n g  
you t o  c o n n e c t  an  i a m b i c  p a d d l e  t o  t h e  KEY i n p u t  j ack  o f  t h e  
MFJ-1278 s o  you c a n  u s e  t h e  MFJ-1278 as  a k e y e r  t o  s e n d  CW. 
Connect  t h e  MFJ-1278 f o r  CW o p e r a t i o n  as  f o l l o w :  

- DC Key ing  C o n n e c t i o n  

Connect  a two c o n d u c t o r  s h i e l d e d  c a b l e  f rom t h e  GRID BLOCK 
o r  DIRECT j a c k  o f  t h e  MFJ-1278 t o  t h e  k e y i n g  i n p u t  of y o u r  
r a d i o .  The k e y i n g  j a c k s  o f  t h e  MFJ-1278 a c c e p t  a s t a n d a r d  
RCA phono p l u g .  S o l i d  s t a t e  r a d i o s  s h o u l d  u s e  t h e  DIRECT 
k e y i n g  o u t p u t  and t u b e  t y p e  r a d i o s  s h o u l d  used  t h e  GRID 
BLOCK k e y i n g  o u t p u t .  I f  you a r e  u n s u r e  of  which  o u t p u t  t o  
u s e ,  t r y  b o t h  o u t p u t s .  The k e y o u t  o u t p u t s  o f  t h e  MFJ-1278 
are  p r o t e c t e d .  If t h e  wrong o u t p u t  is used  you w i l l  n o t i c e  a 
c o n s t a n t  key  down e f f ec t  on  t h e  t r a n s m i t t e r .  

Key P a d d l e  C o n n e c t i o n  

The K E Y  p a d d l e  i n p u t  j a c k  o f  t h e  MFJ-1278 a c c e p t s  a 3.5mm 
(1/8") stereo p l u g .  ( R a d i o  Shack  Pa r t  No. 274-2641. DO NOT 
USE A MONO p l u g ,  I T  WILL SHORT OUT THE KEY INPUT. A two 
c o n d u c t o r  f u l l y  s h i e l d e d  c a b l e  s h o u l d  be used .  Wire t h e  
t i p  o f  t h e  p l u g  f o r  t h e  d a s h  c o n t a c t  and t h e  r i n g  o f  t h e  
p l u g  f o r  t h e  d o t  c o n t a c t .  Be s u r e  t o  u s e  t h e  s h i e l d  o f  t h e  
c a b l e  f o r  t h e  p a d d l e  g round  c o n t a c t .  
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GETTING STARTED 

'This  c h a p t e r  w i l l  g u i d e  you t h r o u g h  t h e  b a s i c  o p e r a t i o n  on 
a l l  t h e  modes o f  t h e  MFJ-1278. I t  c o n t a i n s  t h e  bas i c  
i n f o r m a t i o n  r e q u i r e d  t o  o p e r a t e  P a c k e t ,  RTTY, ASCII,  CW, 
AMTOR, N A V T E X ,  FAX, SSTV and CW Memory Keyer .  

F i r s t  S t e p s  

1 .  Make s u r e  t h a t  your  compute r  i s  c o n n e c t e d  t o  t h e  RS- 
232C p o r t  o r  t h e  TTL p o r t  on t h e  MFJ-1278 a c c o r d i n g  t o  
C h a p t e r  2 .  

2 .  Make s u r e  t h a t  your  r a d i o s  are c o n n e c t e d  t o  t h e  MFJ-1278 
a c c o r d i n g  t o  C h a p t e r  3. 

3 .  Turn  on your  compute r .  Load and r u n  t h e  t e r m i n a l  prog-  
ram. 

4. Turn on t h e  YFJ-1278. The MFJ-1278 w i l l  s i g n  on w i t h  
tlcmd:'t prompt  s i g n .  I f  t h e  MFJ-1278 f a i l s  t o  s i g n - o n ,  p r e s s  
t h e  r e t u r n  key  on your  computer  a few times i n  s u c c e s s i o n ,  
t h e  NFJ-1278 w i l l  s i gn -on  a s  a s  f o l l o w :  

+:J 
bbRAM:LOADED WITH DEFAULTS 

MFJ ENTERPRISES, I N C .  
MODEL MFJ-1278 
AX.25 Level 2 Version 2.0 
Release XXXXX ( d a t e )  - 32K RAM 
Checksum X X X  
cmd : 

I A  

Note :  The  t t I A t t  may d i s p l a y  a s  a v e r t i c a l - b a r  and any  c a p i -  
t a l  l e t t e r  f rom " A t t  t h r o u g h  ttJ1l. 

The f i r s t  f i v e  l i n e s  a r e  t h e  s i g n - o n  message ,  which you w i l l  
n o r m a l l y  see o n l y  when you power up t h e  MFJ-1278. The 
Command Mode prompt  cmd: w i l l  a p p e a r  when t h e  ME'J-1278 i s  i n  
Command Mode and i s  r e a d y  t o  a c c e p t  y o u r  i n s t r u c t i o n s .  Upon 
s i g n - o n  t h e  MFJ-1278 i s  d e f a u l t e d  t o  t h e  VHF p a c k e t  mode. 
B e f o r e  t h e  MFJ-1278 c a n  be  f u l l y  o p e r a t i o n a l ,  some o f  t h e  
b a s i c  p a r a m e t e r s  must  be s e t .  

C h a p t e r  4 Page  1 



MFJ-1278 I n s t r u c t i o n  Manual B A S I C  OPERATION: ALL MODES 

B a s i c  P a r a m e t e r s  S e t u p  -- ------ 
W i t h  t h e  MFJ-1278 s i g n - o n  and d e f a u l t  t o  t h e  VHF p a c k e t  
mode, you a r e  now r e a d y  t o  s t a r t  s e t t i n g  up t h e  p a r a m e t e r s  
you w i l l  use.  You may b e  s a t i s f i e d  w i t h  most o f  t h e  
d e f a u l t s  f o r  now, b u t  a few p a r a m e t e r s  w i l l  have  t o  be 
c h a n g e d !  L e t ' s  t r y  e n t e r i n g  your  c a l l  s i g n .  Type:  

cmd:MYCALL K5FLU 
MYCALL was NOCALL 
cmd : 

Type t h e  t e x t ,  MYCALL KSFLU, f o l l o w i n g  t h e  command mode 
prompt .  O f  c o u r s e ,  you s h o u l d  s u b s t i t u t e  y o u r  own c a l l  s i g n  
f o r  K5FLU. Don't f o r g e t  t h e  < C R >  a t  t h e  end  of  t h e  l i n e .  
Your c a l l  s i g n  w i l l  b e  u sed  by t h e  MFJ-1278 as i t s  
" a d d r e s s .  The IYFJ-1278 r e s p o n d s  by t e l l i n g  you t h e  
p r e v i o u s  v a l u e  o f  t h e  MYCALL p a r a m e t e r ,  and g i v e s  you a new 
Command Mode prompt .  

Vow t r y  t y p i n g  j u s t  t h e  command by i t s e l f :  

cmd:MYCALL 

MFJ-1278 w i l l  r e s p o n d  w i t h :  

;4Y CALL Y5 FLU 

You c a n  see t h e  c u r r e n t  v a l u e  o f  most p a r a m e t e r s  by t y p i n g  
t h e  command t h a t  s e t s  t h e  p a r a m e t e r  f o l l o w e d  by  j u s t  a <CR>. 
T h i s  v e r i f i e s  t h a t  t h e  MFJ-1278 a c c e p t e d  your  c a l l  s i g n .  

T h e  n e x t  s e c t i o n  d e s c r i b e s  t h e  commands you w i l l  u s e  t o  
c o n f i g u r e  t h e  MFJ-1278 f o r  p r o p e r  t e x t  d i s p l a y  f o r  your  
p a r t i c u l a r  compute r .  You may n o t  u s e  these  commands a g a i n  
u n l e s s  you change  c o m p u t e r s  o r  t e r m i n a l  p rograms .  

Serial P o r t  C o n f i g u r a t i o n  

T h i s  s e c t i o n  d e s c r i b e s  t h e  commands you w i l l  u s e  t o  se t  u p  
t h e  MFJ-12'78 t o  work b e s t  w i t h  y o u r  compute r .  
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P a r i t y  Word Leng th  

I f  you a r e  u s i n g  one  o f  t h e  o p t i o n a l  s t a r t e r  p a c k s  by MFJ 
E n t e r p r i s e s ,  I n c .  t h e n  you s h o u l d  f o l l o w  t h e  i n s t r u c t i o n s  
g i v e n  by t h e  t e r m i n a l  program d o c u m e n t a t i o n  w i t h  t h e  
s t a r t e r  pack .  I f  you a r e  n o t  u s i n g  t h e  I4FJ s t a r t e r  pack  
t h e n  you s h o u l d  use t h e  f o l l o w i n g  i n s t r u c t i o n s  t o  s e t  t h e  
p a r i t y  and word l e n g t h  f o r  t h e  MFJ-1278. 

I f  messages  from t h e  MFJ-1278 a p p e a r  g a r b l e d ,  w i t h  
i n c o r r e c t l y  d i s p l a y e d  characters ,  you may need  t o  change  t h e  
MFJ-1278's  s e r i a l  p o r t  p a r i t y  and word l e n g t h .  (We assume 
t h a t  you have  s e t  t h e  baud r a t e  c o r r e c t l y .  See  C h a p t e r  2 i f  
t h e  baud r a t e  n e e d s  t o  be c h a n g e d . )  The MFJ-1278's d e f a u l t  
v a l u e  i s  8 b i t s  and no p a r i t y .  If your  computer  r e c e i v e s  8 
b i t s  a s  d a t a ,  you may have  t o  s e t  s p a c e  p a r i t y ,  s i n c e  t e x t  
may o t h e r w i s e  be i n t e r p r e t e d  as  g r a p h i c s  o r  o t h e r  s p e c i a l  
c h a r a c t e r s .  To s e t  8 b i t s ,  s p a c e  p a r i t y ,  u s e  t h e  f o l l o w i n g  
c o m b i n a t i o n :  

AWLEN 8 ( 8 - b i t  words )  
PARITY 0 ( n o  p a r i t y  b i t )  

F o r  w o r d l e n g t h  of 7 b i t s ,  e v e n  p a r i t y ,  s e t  

AWLEN 7 ( 7 - b i t  words )  
PARITY 3 ( e v e n  p a r i t y  

One o f  t hese  c o m b i n a t i o n s  w i l l  s a t i s f y  most compute r s .  You 
a r e  more l i k e l y  t o  r e q u i r e  a d i f f e r e n t  s e t t i n g  i f  you have  a 
t e r m i n a l  r a the r  t h a n  a compute r ,  o r  i f  you have  c o n f i g u r e d  
your  t e r m i n a l  p o r t  f o r  some s p e c i a l  a p p l i c a t i o n .  

I f  y o u r  computer  r e q u i r e s  odd p a r i t y ,  set  PARITY 1 .  If  y o u r  
computer  d e t e c t s  f r a m i n g  e r r o r s ,  t r y  s e t t i n g  

AWLEN 7 ( 7 - b i t  words )  
PARITY 0 ( n o  p a r i t y  b i t )  

f o r  s h o r t e r  cha rac t e r s .  For  l o n g e r  c h a r a c t e r s ,  s e t :  

AWLEN 8 ( 8 - b i t  words )  
PARITY 1 o r  PARITY 3 

Echos 

You may see two c h a r a c t e r s  on y o u r  s c r e e n  f o r  e v e r y  c h a r a c -  
t e r  you t y p e ,  f o r  example :  

cmd : RREESSEETT 

Your computer  i s  e c h o i n g  t h e  c h a r a c t e r s  you t y p e ,  and t h e  
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MFJ-1278 i s  a l s o  e c h o i n g  t h e m .  I n  t h i s  case,  s e t  d u p l e x  t o  
FULL on y o u r  t e r m i n a l  t o  s t o p  t h e  t e r m i n a l  f rom e c h o i n g  
c h a r a c t e r s  t o  your  s c r e e n .  

N e w  L i n e s  and L i n e  Wrapping  

I f  e v e r y t h i n g  d i s p l a y e d  a p p e a r s  t o  b e  d o u b l e - s p a c e d ,  y o u r  
compute r  i s  a d d i n g  an  e x t r a  l i n e f e e d  ( < L F > )  whenever  i t  
d i s p l a y s  a c a r r i a g e  r e t u r n  ( < C R > ) .  S e t  AUTOLF OFF t o  k e e p  
t h e  MFJ-1278 f rom a l s o  a d d i n g  a n  < L F > .  I f  you change  
equ ipmen t  you may have  t o  s e t  AUTOLF ON t o  r e s t o r e  t h e  MFJ- 
1278 ' s  a u t o m a t i c  l i n e f e e d s .  

_ _ ~ _ _ _ _  

T h e  s c r e e n - w i d t h  p a r a m e t e r  i s  s e t  by d e f a u l t  t o  80, t h e  
w i d t h  o f  many C R T  d i s p l a y s .  T h e  MFJ-1278 w i l l  s e n d  an  e x t r a  
< C R >  ( o r  < C R >  <LF> i f  AUTOLF i s  O N )  when 80 characters  have  
been  d i s p l a y e d  on a l i n e .  I f  y o u r  compute r  d o e s  n o t  automa- 
t i c a l l y  b r e a k  l o n g  l i n e s ,  you w i l l  need t o  s e t  t h e  s c r e e n  
w i d t h  t o  t h e  w i d t h  o f  your  d i s p l a y .  For  example ,  f o r  a 
computer  u s i n g  a TV set  f o r  a d i s p l a y ,  you would set  
SCREENLN 40. I f  y o u r  computer  does a u t o m a t i c a l l y  b r e a k  l o n g  
l i n e s ,  you s h o u l d  set  SCREENLN 0 t o  d i s a b l e  t h i s  f e a t u r e  on  
t h e  FIFJ-1278. Otherwise,  you w i l l  g e t  two < C R > s  when t h e  
l i n e  wraps  a r o u n d .  

A few c o m p u t e r s  w i l l  f r e q u e n t l y  l o s e  t h e  f i r s t  c h a r a c t e r s  o f  
a l i n e  when s e v e r a l  l i n e s  a r e  t y p e d  i n  r a p i d  s u c c e s s i o n ,  f o r  
example ,  i n  t h e  s i g n - o n  message .  You c a n  g i v e  t h e  computer  
more time be tween l i n e s  by s e t t i n g  NUCR ON ( d e l a y  a f t e r  
< C R > ) ,  o r  NULF ON ( d e l a y  a f t e r  < L F > ) .  The d e l a y  i s  a d j u s t e d  
by NULLS, w h i c h  se t s  a number o f  c h a r a c t e r - t i m e s  f o r  t h e  
d e l a y .  

W i t h  t h e  b a s i c  p a r a m e t e r s  s e t  up w h i c h  e n a b l e  t h e  MFJ-1278 
t o  be  a b l e  t o  communicate  w i t h  your  c o m p u t e r ,  we c a n  now 
d i s c u s s  some b a s i c  f u n c t i o n s  and f e a t u r e s  o f  t h e  MFJ-1278. 

C h a p t e r  4 Page 4 



MFJ-1278 I n s t r u c t i o n  Manual B A S I C  OPERATION: ALL MODES 

The MFJ-1278 Multi-Mode Modem 

The MFJ-1278 modem h a s  f i v e  se ts  of p r e - s e t  modem 
c o m p o n e n t s .  T h e s e  a l l o w s  t h e  MFJ-1278 t o  b e  u s e d  i n  i t s  
v a r i o u s  modes o f  o p e r a t i o n .  T h e s e  modes o f  o p e r a t i o n  
i n c l u d e  V H F  P a c k e t ,  HF P a c k e t ,  AMTOR, VHF RTTY, HF RTTY, VHF 
ASCII ,  HF ASCII ,  CW, Y o d u l a t e d  CW, CW Memory K e y e r ,  FAX 
( i n c l u d i n g  W e a t h e r  FAX),  SSTV w i t h  g r a y  s c a l e s  a n d  
m o n i t o r i n g  o f  NAVTEX. 

Each s e t  o f  modem c o m p o n e n t s  i s  i n d e p e n d e n t l y  c a l i b r a t e d  f o r  
e a c h  mode o f  o p e r a t i o n .  Xodem r e - c a l i b r a t i o n  i s  n o t  r e q u i r e d  
f o r  r e c e i v i n g  o r  t r a n s m i t t i n g  when s w i t c h i n g  among a n y  o f  
t h e  modes l i s t e d .  

The modes u s e d  w i t h  e a c h  modem a r e  shown i n  T a b l e  4-1.  The 
t q n e s  and s h i f t s  p r o d u c e d  b y  e a c h  modem a re  shown i n  T a b l e  
4 - 2 .  

T a b l e  4-1: MFJ-12'78 Nodem a n d  O p e r a t i o n  Modes 
I MODEM OPERATION MODES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

P I VHF P a c k e t ,  2 l e v e l s  FAX 

H I HF P a c k e t ,  H F  Baudot  RTTY, HF ASCII ,  
AMTOR, NAVTEX 

V I VHF R T T Y ,  VHF ASCII 

C I CW, Vemory K e y e r ,  M o d u l a t e d  CW 

M I M u l t i - l e v e l  FAX, M u l t i - l e v e l  SSTV 

P I 2100  I 1300 I 800 

H I 2319 I 2110 I 200 

V I 29'75 I 2125 I 850 

C I 850 I ---- I ---- I I 

C h a p t e r  4 P a g e  5 



MFJ-1278 I n s t r u c t i o n  Manual BASIC OPERATION: ALL MODES 

Operation Mode 

V e r i f y i n g  O p e r a t i o n  S t a t u s  

Upon power up ,  t h e  HFJ-1278  i s  d e f a u l t e d  t o  VHF P a c k e t  mode 
and t h e  r a d i o  b a u d  r a t e  i s  d e f a u l t e d  t o  1200 baud.  Radio  
p o r t  c o n n e c t i o n  i s  d e f a u l t e d  t o  r a d i o  1 .  You c a n  v e r i f y  t h e  
o p e r a t i n g  s t a t u s  o f  t h e  YFJ-1278  a t  any time by u s i n g  t h e  
command MODE a f t e r  t h e  d i s p l a y  o f  t h e  CMD: prompt .  To c h e c k  
o p e r a t i o n  mode, t y p e :  

MODE < C R >  

'The YFJ-12'78 w i l l  r e s p o n d  w i t h  modem s t a t u s  d i s p l a y  l i n e s  
f o l l o w e d  w i t h  t h e  cmd: prompt .  

'Iode S w i t c h i n g  W i t h  t h e  MODE Command 

S i n c e  t h e  MFJ-1278 i s  a mult i -mode c o n t r o l l e r ,  you w i l l  n eed  
t o  f a m i l i a l i z e  y o u r s e l f  w i t h  t h e  commands f o r  c h a n g i n g  f rom 
one  o p e r a t i n g  mode t o  a n o t h e r .  

T h e  MFJ-1278 p r o v i d e s  an e a s i l y  used  command t o  change  t h e  
mode o f  o p e r a t i o n .  T h e  MODE command a l l o w s  you t o  e n t e r  any  
o p e r a t i o n  mode and select  a des i red  r a d i o  baud r a t e  and 
modem t o  be  used .  T a b l e  4-3 l i s t s  t h e  v a l i d  c o d e s  which  
c a n  be  used  by t h e  MODE command. T h e  f o r m a t  f o r  t h e  MODE 
command i s :  

MODE xx ,bbbb,m <CR> 

Where x x  is  a 2 l e t t e r  o p e r a t i o n  mode code  as  l i s t e d  i n  
T a b l e  4-3, bbbb i s  t h e  d e s i r e d  baud r a t e  o r  s p e e d ,  and m i s  
t h e  d e s i r e d  modem as  l i s t e d  i n  T a b l e  4-1.  I f  no modem i s  
s p e c i f i e d  t h e n  MFJ-1278 w i l l  s e l e c t  t h e  d e f a u l t  modem f o r  
t h e  se lec ted  mode u s i n g  t h e  modem as  l i s t e d  i n  T a b l e  4-1. 
Most o f  t h e  time, t h e  d e f a u l t s  w i l l  be s u f f i c i e n t  s o  t h e  
baud r a t e  and  modem need  n o t  be  s p e c i f i e d .  So i n  o r d e r  t o  
s p e c i f y  HF R'r'rY o p e r a t i o n  a t  t h e  d e f a u l t  baud r a t e  o f  45 
baud and u s i n g  t h e  d e f a u l t  na r row s h i f t  modem, f o r  example ,  
you would t y p e :  

MODE HB <CR> 

Any o f  t h e  t h r e e  parameters may b e  changed  w i t h o u t  a f f e c t i n g  
t h e  o t h e r  two. f o r  example ,  t o  change  t h e  baud r a t e  t o  1 1 0  
baud w h i l e  u s i n g  RTTY w i t h  t h e  same modem, you would t y p e :  

MODE HB,110 < CR> 
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S i m i l a r l y ,  t o  s e l e c t  t h e  wide s h i f t  modem w i t h o u t  changing 
e i t h e r  t h e  o p e r a t i n g  mode o r  t h e  baud r a t e  you would t y p e :  

MODE HB,IIO,V <CR> 

I f  you s e l e c t  an i n v a l i d  code o r  baud r a t e ,  MFJ-1278 w i l l  
respond w i t h  an e r r o r  message: 

? BAD 
cmd : 

Note t h a t  w i t h  t h e  e r r o r  message, t h e  MFJ-12'78 h a s  changed 
t o  d e f a u l t  s e t t i n g s .  

On CW, YCW and Memory Keyer o p e r a t i o n  modes, i n s t e a d  o f  
s e l e c t i n g  a baud r a t e  you w i l l  s e l e c t  CW send ing  speed b y  
e n t e r i n g  a number from 5 t h r u  99. If  you do n o t  s e l e c t  a 
s p e e d ,  t h e  l a s t  s e l e c t i o n  w i l l  be u s e d .  The  d e f a u l t  v a l u e  
i s  20 WPX. 

Table 4-3: MODE Command Codes and Baud Ra tes .  

MODE OPERATION !DEFAULT I SELECTABLE 
CODE MODE ;BAUD RATE1 BAUD RATE/SPEED/FORMAT 

VP I  VHF Packe t  I 1200 1 300, 1200 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I HP I HF Packe t  I 300 300 

VB lVHF Baudot  RTTYI 45 I 4 5 ,  50, 5 7 ,  75 ,  100, 110 ,  

HB HF Baudot RT'l'Y 45 I 45,  50, 57 ,  75,  100, 110,  

V A  IVHE' Ascrr RTTY I 110 1 45, 50, 57,  7 5 ,  100, 110, 

HA I HF ASCII RTTY I 110 I 45, 50, 5 7 ,  75,  100, 110, 

FX FAX /3(120L/M)I 60, 90, 120, 180, 240, 

CW I CW/ Yem. KeyerI 20 I 5 WPM t h r u  99 WPM 

MC I Modulated CW 20 ! 5 WPM t h r u  99 WPY 

TV SSTV i 1 ( 8 . 5 s ) ;  6.5, 12, 1 7 ,  24, 36 

150, 200, 300 

150, 200, 300 

150, 200, 300 

150, 200, 300 

360, 480 (L ines /Min . )  

( s e c o n d s )  
AM I AYTOR/NAVTEX I 100 1 100 
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Radio Port Switching 

MFJ-1278 p r o v i d e s  two  i n d e p e n d e n t  r a d i o  p o r t s  ( i i a d i o  1 a n d  
R a d i o  2 ) .  Upon power up  MFJ-1278 w i l l  d e f a u l t  t o  R a d i o  p o r t  
1 .  Upon t h e  cmd: command p r o m p t ,  y o u  c a n  s e l e c t  r a d i o  p o r t  
by  t y p i n g  " R A D  1 "  o r  " R A D  2" t h e n  p r e s s  l l R e t u r n t f .  

MFJ-1278 w i l l  d i s p l a y  a new o p e r a t i o n  s t a t u s  a n d  e n d  
w i t h  cmd: p r o m p t .  

Memory B u f f e r s  

The MFJ-1278 g i v e s  y o u  t e n  u s e r  p r o g r a m m a b l e  memory 
b u f f e r s .  slemory b u f f e r  n u m b e r s  a r e  f r o m  0 t h r u  9 .  Memory 
b u f f e r s  a r e  a c c e s s i b l e  b y  t h e  command BUF. Each  memory 
b u f f e r  is  c a p a b l e  o f  s t o r i n g  up t o  120 c h a r a c t e r s .  A l l  t e n  
memory b u f f e r s  c a n  be c h a i n e d  t o g e t h e r  i n  a n y  o r d e r .  
Yemory b u f f e r s  can be  u s e d  €or R T T Y ,  4SC11, CW, NCW a n d  
Vemory K e y e r  modes. 

T h e r e  a r e  t e n  memory b u f f e r s  p r o v i d e d  b y  t h e  i4FJ-1278. 
Memory b u f f e r  0 c a n  b e  r e p e a t e d .  T i m e  b e t w e e n  r e p e a t s  f G i  
memory b u f f e r  9 i s  s e t  by S'JFTIMZ. 

'To l o a d  t h e  memory b u f f e r ,  u n d e r  t h e  CYD: command p r o m p t ,  
t y p e  : 

CMD:BUF# XXXXXXXXXXXXXXX......XXXXX <CR> 

Where # i s  t h e  memory b u f f e r  n u m b e r ,  f r o m  0 t h r u  
3. X X X X X X X X X . . . .  . . X X X X  i s  t h e  b u f f e r  m e s s a g e  o f  u p  
t o  120 c h a r a c t e r s .  

N o t e :  N o t i c e  t h a t  t h e r e  i s  NO s p a c e  b e t w e e n  "BUFtl a n d  "Q" 
b u t  remember t o  p u t  a s p a c e  b e t w e e n  t h e  b u f f e r  number a n d  
t h e  b u f f e r  m e s s a g e .  

-- Memo= b u f f e r s  _ _ ~ _ _  T r a n s m i t t i n g  

Memory b u f f e r s  c a n  be  t r a n s n i t t e d  by  u s i n g  t h e  BUFKEY 
command. I f  RUFKEY i s  l e f t  w i t h  t h e  d e f a u l t  v a l u e  o f  'lgll 

(TAB k e y ) ,  u s e r  c a n  t r a n s m i t  a n y  b u f f e r  (0-9) b y  p r e s s i n g  
t h e  r r T A B "  k e y  f o l l o w e d  w i t h  a b u f f e r  number ( 0  t h r u  9). 
Once t h e  b u f f e r  m e s s a g e  i s  t r a n s m i t t e d ,  YFJ-1278 w i l l  r e v e r t  
t o  r e c e i v e  mode. User d o  n o t  h a v e  t o  t y p e  "C'I 'RL-R" t o  go 
b a c k  t o  r e c e i v e .  
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BUFKEY c a n  o n l y  be used  i n  t h e  CW/MCW mode. I t  i s  n o t  v a l i d  
f o r  RTTY o r  ASCII modes. For  RTTY and ASCII modes you w i l l  
press a "CTRL-TI'  and a b u f f e r  number t o  i n i t i a t e  a b u f f e r  
t r a n s m i t  and you w i l l  p r e s s  a "CTRL-R" t o  r e v e r t  t h e  MFJ- 
1278 t o  t h e  r e c e i v e  mode. 

I f  you a r e  u s i n g  t h e  MFJ-1278 w i t h  MFJCOM, IBM t e r m i n a l  
p rogram,  you must c h a n g e  t h e  BUFKEY v a l u e  o f  "TAB" ( 3 )  key 
to  II ', I1 ( $5C 1 key.  

e u f f e r  S e r i a l  Number 

I f  t h e  memory b u f f e r  t e x t  i n c l u d e s  a t f  s i g n ,  t h e  YFJ-12'78 
w i l l  r e p l a c e  t h e  # w i t h  a number each time t h a t  
S u f f e r  i s  t r a n s m i t t e d .  The number i s  t h e  c u r r e n t  v a l u e  o f  
t h e  s e r i a l  number c o u n t e r ,  SERIALNO. Once u s e d ,  t h i s  
s e r i a l  number c o u n t e r  v a l u e  i s  i n c r e m e n t e d  by one  up t o  
a maximum o f  65535,  where t h e  c o u n t e r  r o l l s  o v e r  t o  z e r o .  

I f  f o r  any  r e a s o n  t h e  s e r i a l  number must  be c h a n g e d ,  you may 
r e t u r n  t o  t h e  CMD: command prompt and e n t e r  t h e  new s e r i a l  
number by t y p i n g :  

CMD:SERIALNO # # # # #  < C R >  

I_-- ------ 

Where I?$ '##+ i s  t h e  d e s i r e d  s e r i a l  number f rom 0 
t o  65535. 

-- "iemory - kpe_a_t_ gpd_ R u f f e r  Re_ee& T i m e  

The b u f f e r  0 r e p e a t  t ime i s  se t  by  u s i n g  t h e  command R'JF'l'IME 
f o l l o w e d  by a number f rom 0 t o  65535 s e c o n d s .  BUFTIME o f  0 
s e c o n d s  r e p r e s e n t s  no r e p e a t  a f t e r  Ecuffer 0 i s  t r a n s m i t t e d .  
RUF'rIIflE i s  u s a b l e  i n  CW, YCW and Yemory Keyer  modes.  
R U F T I q E  i s  n o t  e f f e c t i v e  f o r  memory b u f f e r s  1 t h r u  9.  

RIIFTTl?E i s  t h e  TOTAL time f o r  one  c y c l e  o f  B u f f e r  0 message .  
T h i s  means t h a t  i f  y o u r  b u f f e r  message  i s  10 s e c o n d s  l o n g ,  
t h e n  you must se t  t h e  B U F T I M E  l o n g e r  t h a n  t e n  s e c o n d s .  For  
e x a m p l e ,  i f  you want a 5 s e c o n d  d e l a y  be tween t h e  end o f  t h e  
message  and t h e  b e g i n n i n g  o f  message  t o  be  r e p e a t e d ,  t h e n  
add 5 s e c o n d s  t o  t h e  t o t a l  message  t ime. I f  your  message  i s  
19 s e c o n d s ,  t h e n  you must set BUFTIME f o r  15 s e c o n d s  f o r  a 5 
second  d e l a y .  

I f  y o u r  b u f f e r  0 message  i s  10 s e c o n d s  l o n g ,  and you  want  
Memory B u f f e r  0 t o  r e p e a t  e v e r y  5 s e c o n d s ,  u n d e r  CMD: 
command p rompt ,  t y p e :  

CYD:BUFTIME 15 < C R >  
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Yemory b u f f e r  0 w i l l  r e p e a t  e v e r y  5 s e c o n d s .  To s t o p  
memory b u f f e r  9 f r o m  r e p e a t i n g ,  s e t  BUFTIME TO 0 .  

I f  E U F T 1 , q E  i s  se t  t o  a n o n z e r o  v a l u e ,  t h e  NFJ-1278 
w i l l  a u t o m a t i c a l l y  r e l e a s e  t h e  PTT l i n e  a n d  r e v e r t  t o  t h e  
r e c e i v e  mode b e t w e e n  r e p e a t s .  T h i s  a l l o w s  you  t o  
m o n i t o r  t h e  f r e q u e n c y .  If t h e  YFJ-1278 i s  n o t  i n t e r r u p t e d  
d u r i n g  t h e  p r e - s e t  d e l a y  t ime,  i t  w i l l  c o n t i n u o u s l y  
r e p e a t  u n t i l  b u f f e r  0 i s  i n t e r r u p t e d .  

C h a i n i n A  t h e  Kemory B u f f e r s  

A l l  t e n  memory b u f f e r s  may be c h a i n e d  t o g e t h e r  i n  a n y  o r d e r  
w h i l e  b e i n g  t r a n s m i t t e d .  For e x a m p l e ,  you  may t r a n s m i t  
memory b u f f e r  3,  n e n o r y  b u f f e r  2 a n d  memory b u f f e r  5 
t o g e t h e r  i n  o n e  t r a n s m i s s i o n .  To a c h i e v e  t h i s ,  you  s h o u l d  
p r o g r a m  t h e  m e s s a g e  i n  memory b u f f e r s  a s  f o l l o w s :  

___ - -_- - -I - - - - -_ - 

From C Y D :  command p r o m p t ,  t y p e :  

CYD:BUFO X X X X X X X X X X X . . . . X X X X X  CTRL-T 2 < C R >  
C Y 3 :  BUF2 X X X X X X X X X X X .  . . . X X X X X  CTRL-T 5 < C R >  
CWC:BUF5 X X X X X X X X X X X . .  . . X X X X X  <CR> 

d h e r e  X X X X  i s  t h e  d e s i r e d  t e x t  y o u  w i s h  t o  
p r o g r a m  i n t o  t h e  memory b u f f e r s .  

I n  t h e  e x a m p l e  shown a b o v e ,  w h e n e v e r  S u f f e r  3 i s  
t r a n s m i t t e d ,  t h e  MFJ-1Lld  w i l l  a l s o  t r a n s m i t  S u f f e r  2 ,  
t h e n  S u f f e r  5 .  I f  you  w a n t  t h e  YFJ-1278 t o  t r a n s m i t  B u f f e r  
0, B u f f e r  2 a n d  B u f f e r  5 r e p e a t e d l y ,  t h e n  a d d  a “C’I’RL-‘I‘ 0” 
t o  t h e  e n d  o f  t h e  B u f f e r  5 c o n t e n t .  

V o t e :  I f  RJFTTME i s  a n o n - z e r o  v a l u e ,  MFJ-1278 w i l l  
a u t o m a t i c a l l y  r e l e a s e  t h e  P’i’l l i n e  a n d  r e v e r t  t o  t h e  r e c e i v e  
mode b e t w e e n  r e p e a t s .  T h i s  a l l o w s  y o u  t o  m o n i t o r  t h e  
f r e q u e n c y .  I f  t h e  i*IFJ-1278 i s  n o t  i n t e r r u p t e d  d u r i n g  t h e  
p r e - s e t  d e l a y  t ime,  i t  w i l l  c o n t i n u o u s l y  r e p e a t  u n t i l  b u f f e r  
3 i s  i n t e r r u p t e d .  

T u n i n g  I n d i c a t o r  

Your MFJ-1278 i s  e q u i p p e d  w i t h  a t u n i n g  i n d i c a t o r  w h i c h  
i s  s e n s i t i v e ,  v e r y  a c c u r a t e  a n d  e x t r e m e l y  u s e f u l  n o t  o n l y  
f o r  t u n i n g  t o  s i g n a l s  f o r  op t imum r e c e p t i o n  b u t  a l s o  f o r  
f i l t e r  a l i g n m e n t  a n d  a u d i o  l e v e l  i n d i c a t i o n .  

Chap te r  4 Page 10 



M F  J- 1 278 I n s  t r uc  t i o n  Manual BASIC OPERATION: ALL MODES 

The p o s i t i o n  o f  t h e  t u n i n g  i n d i c a t o r  LED i s  o n l y  m e a n i n g f u l  
f o r  t u n i n g  a s i g n a l  u n d e r  t h e  f o l l o w i n g  c o n d i t i o n s :  

1 .  T h e  s t a t i o n  i s  t r a n s m i t t i n g  d a t a  ( b o t h  t o n e s  NOT j u s t  
a s i n g l e  c a r r i e r ) .  

2 .  The  CCD LED i s  l i t  i n d i c a t i n g  t h a t  t h e  s i g n a l  i s  
w i t h i n  t h e  c a p t u r e  r a n g e  o f  t h e  PLL d e m o d u l a t o r .  

3 .  There i s  s u f f i c i e n t  a u d i o  o u t p u t  f rom t h e  r e c e i v e r  
f o r  p r o p e r  o p e r a t i o n  of  t h e  d e m o d u l a t o r .  

Assuming t h a t  t h e  c o n d i t i o n s  above  a r e  met, t u n i n g  i n  a 
s t a t i o n  w i t h  t h e  t u n i n g  i n d i c a t o r  i s  q u i t e  s i m p l e .  J u s t  set  
t h e  r e c e i v e r  f r e q u e n c y  s o  t h a t  t h e  t u n i n g  i n d i c a t o r  LED i s  
c e n t e r e d  i n  t h e  d i s p l a y .  A c t u a l l y  t h e r e  a r e  2 L E D s  w h i c h  
r e p r e s e n t  t h e  c e n t e r  o f  t h e  d i s p l a y .  E i t h e r  o r  b o t h  may 
be u s e d .  

T h e  u s e  o f  t h e  t u n i n g  i n d i c a t o r  w i l l  b e  f u r t h e r  d i s c u s s e d  
l a t e r  i n  e a c h  mode o f  o p e r a t i o n .  

Chap te r  4 Page 1 1  
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OPERATION: PACKET 

V H F  P a c k e t  

I f  y o u  a r e  r i o t  f a m i l i a r  w i t h  p a c k e t  o p e r a t i o n ,  t h e n  y o u  c a n  
l e a r n  q u i t e  a b i t  a b o u t  i t  w i t h  t h e  YFJ-1278 w i t h o u t  
a c t u a l l y  t r a n s m i t t i n g  a n y t h i n g .  For  y o u r  f i r s t  e x p e r i m e n t s ,  
t h e  h l F J - 1 2 7 8  w i l l  b e  " t a l k i n g  t o  i t s e l f , "  a l l o w i n g  y o u  t 3  
b e z o n e  f a m i l i a r  w i t h  i t  b e f o r e  y o u  go o n  t h e  a i r .  

I f  y o u  a r e  a l r e a d y  f a r c i l i a r  w i t h  t h e  p a c k e t  o p e r a t i o n ,  t h e n  
y o u  may n o t  w 3 n t  t.3 p e r f o r m  t h i s  s x e r c i s e .  I n  t h i s  c a s e  go 
t h e  o t h e r  n o d e s  . s f  o p e r a t i o n  i n  t h i s  c h a p t e r .  

! ) i s c o n n e c t  y o u r  r a d i o  f r o m  t h e  YFJ-1278 a n d  t u r n  o f f  t h e  
Y?<J-12{5. I n s t a l l  t h e  d t g i t a l  l o o p b a c k  j u m p e r ,  .JMP13. The  
a n a l o g  l o o p b a c k  jum?er ,  .:'I,:P'i, s h o u l d  not b e  i n s t a l l e d .  
C c n n e c t  y o u r  c o m p u t e r  t s  t h e  ' 1 F 2 - 1 2 / 3  w i t h  y o u r  s e r i a l  
c a b l e .  L u r n  on t h e  c o m p u t e r  a n d  s t a r t  y o u r  t e r m i n a l  
p r og r a n ,  

- 

Faacket r a d i o  2S3s a r e  s t s r t e d  b y  a c o n n e c t  p r o c e s s ,  w h i c h  
s e t s  ~1p  t h e  " h a n 3 s h a k i n g "  s e t w e e n  t h e  t w o  s t a t i o n s  t h a t  
i n s u r e s  e r r a r - f r e e  co 'n lnuni i -a t  i o n s .  3SOs a r e  t e r n i n a t e d  b y  a 
d i s c o n n e c t  p r o c e s s ,  w h i c h  1e3ve::  b a t h  s t a t i o n s  f r e e  t a  s t a r t  
new 333s. P a c k e t  3SOs c a n  al:o make use o f  d i s i p e a t e r s ,  
' 3 t h e r  p a c k e t  s t a t i o n s  which c a n  a u t o m a t i c a l l y  r e l a y  p a c k e t s  
froin o n e  s t a t i o n  t 3  t h e  o t h e r  J v e r  a s p e c i f i e d  r o u t e .  

To see  how t h i s  w o r k s ,  y,3u c a n  h a v e  t h e  Mr7J-12'78 c o n n e c t  t o  
i t s e l f .  S i n c e  y3u h 3 v 3  set, t h e  MFJ-1278 u p  f o r  d i g i t a l  
1 , 7 o p - b a c k ,  i t  w i l l  r e c e i v e  311  p a c k e t s  t h a t  i t  s e n d s .  'Try 
t h e  f o l l o w i n g :  

r e p l a c i n g  KSFLU w i t h  y o u r  own c a l l  s i g n .  T h e  MFJ-1279 
g e n e r a t e s  p a c k e t s  i n i t i a t i n g  a i d  c o n f i r m i n g  t h e  c o n n e c t i o n .  
The  p a c k e t s  a r e n ' t  a c t u a l l y  c o n v e r t e d  t o  a u d i o  s i g n a l s  a n d  
t r a n s m i t t e d  o v e r  t h e  r a d i ~ ~ ,  b u t  t h e y  a r e  o t h e r w i s e  j u s t  l i k e  
p a c k e t s  y o u  w i l l  be t r a n s m i t t i n 5  l s t e r  o n .  

The  *** CONNECTED t o  message t e l l s  y o u  t h a t  t h e  c o n n e c t i o n  
was s u c c e s s f u l .  You s h o u l d  a l s o  n o t i c e  t h a t  t h e  CON LED h a s  
l i t  u p  a n d  t h a t  y o u  d o  not see a new cmd: p r o m p t  o n  t h e  n e x t  
l i n e .  You a r e  now i n  C o n v e r s e  Y o d e l  r e a d y  t o  s t a r t  t a l k i n g .  
T r y  i t .  T y p e  y o u r  message, e n d j n g  t h e  l i n e  w i t h  a <CR>. 

Chapter 4 P a g e  12 



MFJ-1278 I n s t r u c t i o n  Manual B A S I C  OPERATION: ALL MODES 

H e l l o ,  t h e r e ,  
-1 H e l l o  t h e r e .  ~ 

The < C R >  c a u s e s  your  message t o  be p u t  i n t o  a p a c k e t ,  o r  
" p a c k e t i z e d , "  and t r a n s m i t t e d .  (We e x p l a i n  i n  t h e  n e x t  
c h a p t e r  how you c a n  u s e  a d i f f e r e n t  c h a r a c t e r  t o  s e n d  pack-  
e t s . )  The u n d e r l i n e d  t e x t  i s  a message t h a t  t h e  MFJ-1278 
received i n  a p a c k e t  and d i s p l a y e d .  Whenever you a re  i n  
Conver se  Node a n y t h i n g  you t y p e  w i l l  be a s sembled  i n t o  a 
p a c k e t  a d d r e s s e d  t o  t h e  s t a t i o n  you a r e  t a l k i n g  t o  and 
t r a n s m i t t e d .  I f  t he re  i s n ' t  a QSO ( c o n n e c t i o n )  i n  p r o g r e s s ,  
t h e  p a c k e t  w i l l  be  s e n t  t o  t h e  a d d r e s s  CQ. 

I n  t h e  example  a b o v e ,  t h e  MFJ-1278 e n t e r e d  Conver se  Xode 
a u t o m a t i c a l l y  a f t e r  t h e  c o n n e c t  t o o k  p l a c e .  You c a n  a l s o  
command t h e  YFJ-1278 t o  move back  and  f o r t h  be tween Command 
hlode and Conver se  Mode. 

To r e t u r n  t o  Command Mode, you must  e n t e r  a s p e c i a l  c h a r a c -  
t e r ,  Con t ro l -C  ( a b b r e v i a t e d  <CTRL-C>), o r  e l s e  send  a BREAL 
s i g n a l .  " C o n t r o l "  c h a r a c t e r s  are  u s u a l l y  e n t e r e d  by h o l d i n g  
down a s p e c i a l  c o n t r o l  key and t h e n  t y p i n g  a n o t h e r  key  
w i t h o u t  r e l e a s i n g  t h e  c o n t r o l  key .  I f  your  keyboard  d o e s n ' t  
have  a key  marked CTRL o r  s o m e t h i n g  s i m i l a r ,  c o n s u l t  t h e  
d o c u m e n t a t i o n  f o r  your  computer  o r  t e r m i n a l  program t o  see 
how t o  e n t e r  c o n t r o l  characters .  A BREAK s i g n a l  i s  a s p e -  
c i a l  t r a n s m i s s i o n  ( n o t  an  ASCII c h a r a c t e r )  which  your  compu- 
t e r  may be a b l e  t o  p roduce .  

NOTE: I f  <CTRL-C> w i l l  c a u s e  y o u r  computer  t o  do  
s o m e t h i n g  t o  i n t e r f e r e  w i t h  p a c k e t  o p e r a t i o n s ,  
s u c h  a s  h a l t i n g  t h e  t e r m i n a l  p rogram,  and you 
c a n ' t  s e n d  BREAK s i g n a l s ,  you w i l l  have  t o  change  
t h e  c h a r a c t e r  t h a t  r e t u r n s  you t o  Command Mode. 
See  t h e  s e c t i o n  on " S p e c i a l  I n p u t  C h a r a c t e r s , "  
below.  

Now t y p e  a <CTRL-C>.  The NFJ-1278 d o e s n ' t  e c h o  t h e  <CTRL-  
C > ,  b u t  you s h o u l d  i m m e d i a t e l y  see a Command Mode prompt .  
To r e t u r n  t o  Conver se  Mode, en te r  t h e  command CONVERS: 

<CTRL-C> 
cmd:CONVERS 
Whatever  I t y p e  i n  Conver se  Mode is t r a n s m i t t e d .  
Whatever  I t y p e  i n  Conver se  Mode i s  t r a n s m i t t e d .  

cmd : 
< CTRL- C> 

To t e r m i n a t e  t h e  QSO, you must end t h e  c o n n e c t  by g i v i n g  t h e  
DISCONNE command. T h e  MFJ-1278 w i l l  t r a n s m i t  p a c k e t s  
t e r m i n a t i n g  t h e  c o n v e r s a t i o n  and n o t i f y  you when t h e  
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d i s c o n n e c t  i s  c o m p l e t e :  

cmd:DISCONNE 
*** DISCONNECTED 

An a c t u a l  QSO might  be t e r m i n a t e d  by t h e  o t h e r  s t a t i o n ,  o f  
c o u r s e .  I n  t h a t  case,  you would see t h e  *++ DISCONNECTED 
message w i t h o u t  h a v i n g  i s s u e d  t h e  command. 

You have  j u s t  pe r fo rmed  t h e  bas ic  o p e r a t i o n s  o f  any  p a c k e t  
4SO. You e s t a b l i s h e d  a c o n n e c t i o n  w i t h  t h e  d e s i r e d  s t a t i o n  
t o  b e g i n  t h e  qS0,  s e n t  and r e c e i v e d  some m e s s a g e s ,  and 
d i s c o n n e c t e d  f rom t h e  s t a t i o n  a t  t h e  end  o f  t h e  QSO. 

D i g i p e a t i n q  

You may w i s h  t o  have  a QSO w i t h  a n o t h e r  p a c k e t  s t a t i o n  t h a t  
i s  beyond y o u r  d i r e c t  r a d i o  r a n g e .  I f  a t h i r d  p a c k e t  s t a -  
t i o n  i s  on t h e  a i r  and b o t h  you and t h e  s t a t i o n  you want  t o  
t a l k  t o  a r e  i n  r a n g e  o f  t h i s  t h i r d  s t a t i o n ,  t h a t  s t a t i o n  c a n  
r e l a y  y o u r  p a c k e t s .  You set  up t h e  p a c k e t  r o u t i n g  when you 
i n i t i a t e  t h e  c o n n e c t i o n .  The  MFJ-1278 w i l l  t h e n  a u t o m a t i -  
c a l l y  i n c l u d e  t h e  r o u t i n g  i n f o r m a t i o n  i n  t h e  p a c k e t s  i t  
s e n d s .  

The d i a g r a m  below shows an  example  s i t u a t i o n  i n  which d i g i -  
p e a t i n g  i s  u s e f u l .  

AD7 I 

N2WX I \ K5FLU 
I \ 

You a r e  s t a t i o n  K5FLU, and you want  t o  have  a p a c k e t  QSO 
w i t h  N2WX. T h e r e  i s  a moun ta in  i n  t h e  way and y o u  are n o t  
i n  s i m p l e x  r a n g e  o f  each o t h e r .  However there  i s  a s t a t i o n  
l o c a t e d  on t h e  r i d g e ,  AD71, w h i c h  i s  i n  r a n g e  o f  b o t h  you 
and NZWX. 

You d i r e c t  t h e  MFJ-1278 t o  set  up a c o n n e c t i o n  t o  N2WX u s i n g  
AD71 a s  an  i n t e r m e d i a t e  d i g i p e a t e r  a s  f o l l o w s :  

cmd:CONNECT N2WX V I A  A D 7 1  

You c a n  s p e c i f y  a r o u t i n g  l i s t  o f  up t o  e i g h t  i n t e r m e d i a t e  
s t a t i o n s .  For  example ,  c o n s i d e r  a m o d i f i c a t i o n  o f  t h e  exam- 
p l e  above :  
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\ /- 
K5 FLU N2WX .- / \ 

KV7D . . . NK6K 
AD71 h a s  t u r n e d  o f f  h i s  s t a t i o n ,  b u t  you c a n  c o n t a c t  N2WX by 
g o i n g  a r o u n d  t h e  moun ta in  t h r o u g h  NK6K and KV7D. T h i s  time 
you i s sue  t h e  c o n n e c t  command l i k e  t h i s :  

cmd:CONNECT N2WX V I A  N K 6 K ,  K V 7 D  

You s p e c i f y  t h e  d i g i p e a t e r s  i n  t h e  o r d e r  you would e n c o u n t e r  
them g o i n g  from your  s t a t i o n  t o  t h e  s t a t i o n  t o  which  you 
w i s h  t o  c o n n e c t .  

Your s t a t i o n  c a n  a l s o  a c t  a s  a d i g i p e a t e r  f o r  o t h e r  s t a -  
t i o n s .  T h i s  d o e s n ' t  r e q u i r e  a n y  s p e c i a l  a c t i o n s  on y o u r  
p a r t  -- t h e  MFJ-1278 w i l l  do  e v e r y t h i n g  a u t o m a t i c a l l y .  I f  
your  s t a t i o n  i s  d i g i p e a t i n g ,  you may o c c a s i o n a l l y  n o t i c e  
your  t r a n s m i t t e r  k e y i n g  d u r i n g  l u l l s  i n  your  own 
c o n v e r s a t i o n s .  

I J n s u c c e s s f u l  C o n n e c t i o n s  

Sometimes y o u  w i l l  i n i t i a t e  a c o n n e c t  s e q u e n c e  t h a t  c a n ' t  be 
c o m p l e t e d .  T h e  s t a t i o n  may n o t  be on t h e  a i r ,  o r  i t  may n o t  
be w i t h i n  r a n g e  o f  your  s t a t i o n .  You may have  even  m i s -  
t y p e d  t h e  o t h e r  c a l l  s i g n ,  I f  t h e  MFJ-1278 d o e s  n o t  g e t  a 
r e s p o n s e  t o  i t s  f i r s t  c o n n e c t  packe t ,  it w i l l  t r y  a g a i n .  
You c a n  c o n t r o l  t h e  number o f  a t t e m p t s  t h e  MFJ-1278 w i l l  
make w i t h  t h e  command RETRY. The d e f a u l t  number o f  r e t r y  
a t t empt s  i s  10.  I f  t h e  MFJ-1278 d o e s n ' t  g e t  an  answer  a f t e r  
t h i s  number o f  t r a n s m i s s i o n s ,  it w i l l  g i v e  up and  d i s p l a y  
t h e  message  

*** r e t r y  c o u n t  exceeded  
*** DISCONNECTED 

The r e t r y  c o u n t  i s  a l s o  used  o n c e  t h e  QSO h a s  s t a r t e d .  Each 
t r a n s m i s s i o n  s e n t  t o  t h e  o t h e r  s t a t i o n  i s  "acknowledged , "  o r  
ACKed by t h e  o t h e r  s t a t i o n ,  and v ice  v e r s a .  The ACK means 
t h a t  t h e  p a c k e t  was r e c e i v e d  and  t h a t  t h e  CRC checksum 
i n d i c a t e d  t h a t  i t  was r e c e i v e d  w i t h o u t  e r r o r s .  T h i s  i s  t h e  
means by w h i c h  p a c k e t  r a d i o  c a n  e n s u r e  e r r o r - f r e e  communica- 
t i o n s .  Sometimes a p a c k e t  w o n ' t  be  r e c e i v e d  c o r r e c t l y  by 
t h e  o t h e r  s t a t i o n ,  e i t h e r  b e c a u s e  of a c c i d e n t a l  i n t e r f e r e n c e  
from a n o t h e r  p a c k e t  s t a t i o n  ( a  c o l l i s i o n ) ,  o r  b e c a u s e  o f  
o t h e r  c h a n n e l  n o i s e .  I f  t h e  MFJ-1278 d o e s n ' t  g e t  a n  A C K  
soon  enough ,  i t  r e t r a n s m i t s  t h e  p a c k e t  and i n c r e m e n t s  t h e  
r e t r y  c o u n t .  I f  t h e  c o u n t  s e t  by RETRY i s  e x c e e d e d ,  t h e  
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MFJ-1278 w i l l  a u t o m a t i c a l l y  d i s c o n n e c t  and d i s p l a y  t h e  same 
message:  

*** r e t r y  c o u n t  exceeded * * * D I SCONNE CT E D  

T h e  a u t o m a t i c  d i s c o n n e c t  f e a t u r e  k e e p s  a MFJ-1278 from 
i n d e f i n i t e l y  r e t r a n s m i t t i n g  a p a c k e t  and t y i n g  up  t h e  chan-  
n e l  unde r  h o p e l e s s  c o n d i t i o n s .  For example ,  a n  i n t e r m e d i a t e  
d i g i p e a t e r  might  have  been  s h u t  down, o r  t h e  RF c h a n n e l  
might  h a v e  d e t e r i o r a t e d  t o  t h e  p o i n t  o f  b e i n g  u n u s a b l e .  The 
o t h e r  o p e r a t o r  migh t  have  even  t u r n e d  o f f  h i s  s t a t i o n  
w i t h o u t  d i s c o n n e c t i n g .  I f  you a r e  o p e r a t i n g  unde r  s p e c i a l  
c o n d i t i o n s ,  s u c h  a s  a m a r g i n a l  HF c h a n n e l ,  you c a n  s e t  RETRY 
0 t o  d i s a b l e  all a u t o m a t i c  d i s c o n n e c t s  ( t h e  r e t r y  l i m i t  i s  
n e v e r  reached) .  

Monitoring Channel Activity 

i n  a d d i t i o n  t o  d i s p l a y i n g  messages  from t h e  s t a t i o n  you a r e  
c o n n e c t e d  t o ,  t h e  MFJ-1278 can a l l o w  you t o  m o n i t o r  o t h e r  
p a c k e t  a c t i v i t y  on t h e  c h a n n e l .  You c a n  "read t h e  m a i l , "  
d i s p l a y i n g  p a c k e t s  be tween o t h e r  s t a t i o n s .  The MFJ-1278 
w i l l  a l s o  keep  t r a c k  o f  s t a t i o n s  h e a r d  d u r i n g  a s e s s i o n .  
T h i s  s e c t i o n  w i l l  d e s c r i b e  some o f  t h e  m o n i t o r  f u n c t i o n s .  

M o n i t o r i n g  i s  e n a b l e d  o r  d i s a b l e d  by t h e  MONITOR command. 
You c a n  t r y  t h i s  o u t  i n  d i g i t a l  loop-back  mode w h i l e  d i s c o n -  
n e c t e d .  Type:  

cmd:MONITOR ON 
cmd:CONVERS 
This i s  a t e s t  p a c k e t .  
KSFLU>CQ:This is a test packet .  

S i n c e  you a r e n ' t  c o n n e c t e d  t o  a n o t h e r  s t a t i o n  your  p a c k e t s  
a r e  s e n t  t o  t h e  a d d r e s s  "CQ," i . e . ,  anyone .  T h e  p a c k e t  you 
sen t  was l fhea rd"  by t h e  MFJ-1278 and d i s p l a y e d ,  a l o n g  w i t h  
t h e  s e n d i n g  s t a t i o n  and t h e  d e s t i n a t i o n .  

I f  you a l s o  want  t o  see any  i n t e r m e d i a t e  d i g i p e a t e r  s t a t i o n s  
b e i n g  u s e d ,  you c a n  s e t  MRPT O N .  T h i s  f e a t u r e  would be  
u s e f u l  i f  you l a t e r  want t o  c o n n e c t  t o  one  o f  t h e  s t a t i o n s  
you a r e  m o n i t o r i n g  and w i l l  need  a d i g i p e a t e r  r o u t e  i n  o r d e r  
t o  r e a c h  i t .  F o r  example ,  you might  see t h e  f o l l o w i n g  
d i s p l a y  : 

WB6YMH>WDOETZ,KV7B:HelloL B i l l !  

T h i s  p a c k e t  was s e n t  from WB6YMH v i a  K V 7 B  t o  WDOETZ.  
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I f  t h e r e  a r e  s e v e r a l  d i g i p e a t e r s ,  o r  i f  t h e  message  l i n e s  
a r e  l o n g ,  t h e  d i s p l a y  may be  d i f f i c u l t  t o  r e a d .  You c a n  p u t  
t h e  a d d r e s s  h e a d e r  on a s e p a r a t e  l i n e  f rom t h e  t e x t  by 
s e t t i n g  HEADERLN ON: 

WB6YXH>WDOETZ,KV7& 
H e l l o ,  B i l l !  

O r d i n a r i l y ,  t h e  YFJ-1278 w i l l  s t o p  d i s p l a y i n g  m o n i t o r e d  
p a c k e t s  i f  you c o n n e c t  t o  a n o t h e r  s t a t i o n ,  p e r m i t t i n g  you t o  
c o n v e r s e  w i t h o u t  i n t e r r u p t i o n .  I f  you want t o  m o n i t o r  
a c t i v i t y  w h i l e  c o n n e c t e d  t o  a p a c k e t  s t a t i o n ,  s e t  MCON ON.  

To d i s p l a y  a l i s t  o f  s t a t i o n s  h e a r d  s i n c e  t h e  l a s t  time your  
NFJ-1278 was powered up,  t y p e  

cmd:MHEARD 
AD7 I 
iJA7GXD 
N2WX 
N K 6 K  
KV7 B" 

The  l a s t  s eve ra l  s t a t i o n s  whose p a c k e t s  were h e a r d  b y  y o u r  
NFJ-1278 a re  d i s p l a y e d .  The e n t r y  ";tV7B*" means t h a t  KV7B 
was h e a r d  d i g i p e a t i n g  a p a c k e t  r a t h e r  t h a n  s e n d i n g  one  o f  
h i s  own. You c a n  c l e a r  t h e  " h e a r d  l o g "  w i t h  t h e  command 
MHCLEAR. 

You c a n  see t h e  s e t t i n g s  o f  t h e  m o n i t o r  p a r a m e t e r s  d e s c r i b e d  
a b o v e ,  as  wel l  a s  s e v e r a l  o t h e r s ,  by t y p i n g  DISPLAY MONITOR. 

Your First P a c k e t  QSO 

Al though  the re  are  s t i l l  a number o f  f e a t u r e s  you s h o u l d  b e  
f a m i l i a r  w i t h  f o r  c o m f o r t a b l e  p a c k e t  o p e r a t i o n ,  you a r e  
p r o b a b l y  e a g e r  t o  g e t  on t h e  a i r  and t r y  o u t  t h e  MFJ-1278. 
Ar range  t o  have  a n o t h e r  p a c k e t  o p e r a t o r  g e t  on t h e  a i r  t o  
h e l p  you g e t  s t a r t e d .  Make s u r e  t h a t  your  f r i e n d  w i l l  be  
c l o s e  enough t o  e n s u r e  s o l i d  c o p y ,  w i t h  no FM "popcorn t r  
n o i s e .  I t ' s  bes t  i f  you c a n  g e t  an  e x p e r i e n c e d  p a c k e t  
o p e r a t o r  t o  h e l p  you g e t  s t a r t e d .  I f  you a r e  b o t h  b e g i n -  
n e r s ,  t r y  t o  have  b o t h  s t a t i o n s  i n  t h e  same room and o p e r a t e  
on low power o r  i n t o  dummy l o a d s .  

Remove t h e  d i g i t a l  l o o p b a c k  jumper ,  JMPIO. Connect  y o u r  
r a d i o  t o  t h e  YFJ-1278. Turn  on your  c o m p u t e r ,  t h e  MFJ-12'78, 
and your  r a d i o .  Be sure you have  a d j u s t e d  t h e  MFJ-1278 and 
r a d i o  a c c o r d i n g  t o  one  o f  t h e  methods  d e s c r i b e d  i n  C h a p t e r  
3 .  When t h e  o t h e r  s t a t i o n  t r a n s m i t s ,  t h e  DCD LED on t h e  
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XFJ-1278 s h o u l d  g l o w  s t e a d i l y  f o r  t h e  d u r a t i o n  of  t h e  
t r a n s m i s s i o n .  You c a n  work t h r o u g h  t h e  r e m a i n d e r  o f  t h e  
e x a m p l e s  i n  t h i s  c h a p t e r  w h i l e  you  t r y  o u t  t h e  MFJ-1278 o n  
t h e  a i r .  

S t a r t i n g  t h e  QSO 

You a r e  r e a d y  t o  i n i t i a t e  a c o n n e c t .  For  t h e  sake  o f  exam- 
p l e ,  w e  w i l l  c o n t i n u e  t o  u s e  SSFLU i n  p l a c e  o f  y o u r  c a l l  
s i g n ,  a n d  we w i l l  u s e  WBOQRP f o r  y o u r  f r i e n d ' s  c a l l .  Make 
s u r e  y o u  a r e  i n  Command Mode, a n d  t y p e  

cmd:CONNECT WBOQRP 

--- - _ _  

After a moment you  s h o u l d  see t h e  m e s s a g e  

*** CONNECTED to WBO2RP 

a n d  y o u  w i l l  be i n  C o n v e r s e  : lode.  Your f r i e n d  w i l l  see t h e  
m e s s a g e  

*** CONNEC'rED t 3  K5FLU 

a n d  h e  w i l l  a l s o  b e  i n  C o n v e r s e  Mode. You h a v e  b e g u n  y o u r  
f i r s t  QSO. 

I f  y o u  h a v e  t r o u b l e  c o n n e c t i n g ,  make s u r e  y o u r  m i c r o p h o n e  
d r i v e  l e v e l  i s  s e t  p r o p e r l y ,  a s  d e s c r i b e d  i n  C h a p t e r  3. I t  
may b e  h e l p f u l  t o  h a v e  a n  e x p e r i e n c e d  p a c k e t  o p e r a t o r  l i s t e n  
t o  y o u r  t r a n s m i s s i o n s  a n d  m o n i t o r  w i t h  h i s  TNC. You c a n  
a l s o  t r y  t h e  f o l l o w i n g  p r o c e d u r e .  B o t h  you  a n d  y o u r  f r i e n d  
s h o u l d  s e t  MONITOR O N ,  e n t e r  C o n v e r s e  Mode a n d  s e n d  some 
p a c k e t s .  Each s t a t i o n  s h o u l d  d i s p l a y  p a c k e t s  s e n t  by  t h e  
o t h e r .  I f  o n l y  o n e  s t a t i o n  i s  " h e a r i n g "  p r o p e r l y ,  y o u  c a n  
c o n c e n t r a t e  on t h e  m o d u l a t o r  a n d  t r a n s m i t t e r  o f  t h a t  s t a t i o n  
a n d  t h e  d e m o d u l a t o r  a n d  r e c e i v e r  o f  t h e  o t h e r  s t a t i o n .  You 
c a n  t r y  e x p e r i m e n t i n g  w i t h  t h e  TXDELAY t i m i n g  p a r a m e t e r  f o r  
t h e  s e n d i n g  TNC. S e t  TXDELAY 64 f o r  a l o n g  d e l a y .  I f  t h i s  
s o l v e s  t h e  p r o b l e m ,  y o u  c a n  b a c k  o f f  t o  t h e  smallest  v a l u e  
t h a t  w o r k s  c o n s i s t e n t l y .  

E x c h a n g e  s e v e r a l  m e s s a g e s  t o  g e t  a f e e l  f o r  t h i s  new mode. 
I f  y o u  m o n i t o r  t h e  r a d i o  t r a n s m i t  i n d i c a t o r s  a n d  l i s t e n  t o  
t h e  s p e a k e r  a u d i o  f r o m  t h e  two r i g s ,  you  w i l l  h a v e  a b e t t e r  
i d e a  o f  w h a t  i s  h a p p e n i n g .  You r a d i o  w i l l  b e  i n a c t i v e  m o s t  
o f  t h e  t ime,  e v e n  w h i l e  y o u  a r e  a c t u a l l y  t y p i n g .  When y o u  
g e t  t o  t h e  e n d  o f  a l i n e  a n d  t y p e  a < C R > ,  y o u r  r a d i o  w i l l  be 
k e y e d  b r i e f l y  a n d  y o u r  f r i e n d  w i l l  h e a r  a M b r r r r a a a a p t '  on 
h i s  s p e a k e r .  As y o u r  m e s s a g e  i s  d i s p l a y e d  o n  h i s  c o m p u t e r ,  
h i s  r a d i o  w i l l  b e  k e y e d  f o r  a n  e v e n  s h o r t e r  time a n d  you  
w i l l  h e a r  a " b r r a a p "  on  y o u r  s p e a k e r .  T h i s  i s  t h e  A C K ,  o r  
p a c k e t  a c k n o w l e d g m e n t  c o m i n g  back .  The  HFJ-1278 t a k e s  n o t e  
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that the packet was received correctly, but nothing is 
displayed on y o u r  screen. 

Now that you are on the air, you and your friend can try out 
the MFJ-1278 ' s  digipeating capabilities. This is actually 
more interesting if you have at least three stations 
participating, but you can get the feel for it with two 
stat ions. 

Return to Command Mode and disconnect from the other sta- 
t ion : 

< CTRL- C> 
*** DISCONNECTED 
cmd:DISCONNE 

Now issue the following command. 

cmd:CONNECT KSFLU VIA WBOQRP 

As before, substitute your call f o r  KSFLU and your friend's 
call for WBOQRP. You are requesting a connect to yourself, 
as you did before in digital loop-back mode, but this time 
you are using a sort of RF loop-back. You transmit packets 
to your friend's TNC, which relays them back to you. When 
the connection is established you will see 

*** CONNECTED to K5FLU VIA WBOQRP 

and you will be in Converse Mode. Your friend won't see 
anything displayed on his computer and his TNC's state won't 
be affected at all by your QSO. In fact, your friend could 
issue this connect request, 

cmd :CONNECT WBOQRP VIA KSFLU 

and you can carry on two separate conversations completely 
independently. Monitor the radio transmit indicators and 
listen to the speaker audio. See if you can follow the 
packets and the acknowledgments back and forth. 

Monitoring on the Air 
This is a good time to try out the MFJ-1278's monitor 
functions. While you and your friend are separately 
connected, type 
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CCTRL- C >  
cmd:MONITOR ON 
cmd:MCON ON 
cmd:CONVERS 

'You w i l l  b e  a b l e  t o  see  b o t h  y o u r  " c o n v e r s a t i o n ' l  a n d  y o u r  
f r i e n d ' s  c o n v e r s a t i o n .  A l s o  t r y  HEADERLN ON a n d  MHEARD. 

S p e c i a l  Input Characters 

T h e  iilF'J-1278 h a s  a number o f  s p e c i a l  c h a r a c t e r s  t h a t  c a n  b e  
u s e d  t o  c o n t r o l  i t s  a c t i o n s .  Many o f  these  s p e c i a l  
c h a r a c t e r s  c a n  be u s e d  t o  " e d i t "  commands a n d  p a c k e t  t e x t  a s  
t h e y  a r e  e n t e r e d .  T h e s e  f e a t u r e s  c a n  a l l  be c u s t o m i z e d  t o  
s u i t  you  a n d  y o u r  c o m p u t e r .  Most o f  t h e  s p e c i a l  i n p u t  
c h a r a c t e r s  we w i l l  d e s c r i b e  a r e  a c t i v e  i n  b o t h  Command Mode 
and C o n v e r s e  Mode; t h e  e x c e p t i o n s  w i l l  b e  n o t e d .  

'The c h a r a c t e r  u s e d  t o  r e t u r n  t o  Command :.lode from C c n v e r s e  
Yode i s  b y  d e f a u l t  a < C T R L - C > .  ( S e n d i n g  a BREAK s i g n a l  a l s o  
works.) T h i s  c h a r a c t e r  d o e s  n o t h i n g  i n  Command Mode, so i f  
you a c c i d e n t a l l y  e n t e r  i t  t w i c e  y o u  w o n ' t  mess up  t h e  n e x t  
command l i n e .  You c a n  c h a n g e  t h e  Command Mode e n t r y  c h a r a c -  
t e r  w i t h  t h e  command COMMAND. T h i s  i s  o n e  o f  s e v e r a l  corn- 
mands t h a t  s e t  s p e c i a l  c h a r a c t e r  f u n c t i o n s .  You c a n  c h o o s e  
a n y  c h a r a c t e r  f o r  t h i s  f u n c t i o n ,  by e n t e r i n g  t h e  ASCII 
c h a r a c t e r  c o d e  f o r  t h e  k e y .  For  e x a m p l e ,  you  c a n  u s e  a 
<C' I 'RL-E> t o  e n t e r  Command Mode by  s e t t i n g  

cmd : COMMAND 5 
was $03 

' Ihe  XFJ-1278 d i s p l a y s  t h e  p r e v i o u s  v a l u e  i n  h e x ,  a n d  y o u  c a n  
a l s o  e n t e r  c h a r a c t e r  c o d e s  i n  h e x  i f  y o u  p r e f e r .  A l l  o f  t h e  
s p e c i a l  c h a r a c t e r s  d e s c r i b e d  b e l o w  c a n  b e  c h a n g e d  i n  t h e  
same way as  COMMAND. 

We h a v e  a l r e a d y  m e n t i o n e d  t h a t  you  c a n  e r a se  m i s - t y p e d  
c h a r a c t e r s  b y  t y p i n g  t h e  <BAC<SPACE> c h a r a c t e r .  You c a n  
c h a n g e  t h i s  c h a r a c t e r  w i t h  t h e  command DELETE. I f  y o u  s e t  
DELETE ON, y o u  c a n  e r a se  c h a r a c t e r s  by  t y p i n g  t h e  <DELETE> 
c h a r a c t e r ;  s e t t i n g  DELETE OFF r e t u r n s  t o  u s i n g  <BACKSPACE>. 
You w i l l  p r o b a b l y  w a n t  t o  u s e  t h e  same k e y  t h a t  y o u r  compu- 
t e r  n o r m a l l y  u s e s  t o  r u b  o u t  c h a r a c t e r s .  <BACKSPACE> i s  
more commonly u s e d  t h a n  < D E L E T E >  by p e r s o n a l  c o m p u t e r s .  I f  
you a r e n ' t  s u r e  w h e t h e r  y o u r  r u b o u t  k e y  p r o d u c e s  <DELETE> o r  
<BACLSPACE> c h a r a c t e r s ,  you  c a n  t r y  b o t h  s e t t i n g s  o f  t h e  
DELETE command a n d  see w h i c h  w o r k s .  

When y o u  r u b  o u t  a m i s - t y p e d  c h a r a c t e r ,  t h e  MFJ-1278 w i l l  
a t t e m p t  t o  c o r r e c t  t h e  s c r e e n  d i s p l a y .  T h i s  w i l l  work f o r  
mos t  c o m p u t e r s  a s  well a s  d i s p l a y - t y p e  t e r m i n a l s .  I t  w o n ' t  
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work f o r  h a r d c o p y - t y p e  t e r m i n a l s  o r  p o s s i b l y  w i t h  a few 
c o m p u t e r s .  I f  y o u r  d i s p l a y  d o e s n ' t  l o o k  r i g h t  a f t e r  you  r u b  
o u t  a c h a r a c t e r ,  t r y  s e t t i n g  BKONDEL OFF. The MFJ-1278 w i l l  
n o t  t r y  t o  c o r r e c t  t h e  d i s p l a y  b u t  w i l l  i n d i c a t e  t h e  r u b o u t  
w i t h  a " \ "  c h a r a c t e r  ( < B A C K S L A S H > ) .  You c a n  r e s t o r e  d i s p l a y  
c o r r e c t i o n  by  s e t t i n g  BKONDEL ON. 

I f  you  make s e v e r a l  m i s t a k e s  i n  a l i n e ,  o r  i f  you  c h a n g e  
y o u r  m i n d ,  you  may w a n t  t o  c a n c e l  t h e  w h o l e  l i n e  r a t h e r  t h a n  
r u b b i n g  o u t  t h e  c h a r a c t e r s  o n e  a t  a time. You c a n  c a n c e l  
t h e  l i n e  by t y p i n g  < C T R L - X > .  T h e  MFJ-1278 w i l l  d i s p l a y  a 
<3ACKSLASH> f o l l o w e d  by  < C R > .  I f  you  a r e  i n  Command Yode,  
y o u  w i l l  see  a new p r o m p t :  

cmd:Hi,  John ,  how are you?<CTRL-X>\ 

cmd:CONVERSE 
H i ,  J o h n ,  how are you? 

[You s t a r t e d  t y p i n g  t e x t  w h i l e  i n  Command Mode.] 

The  c a n c e l - l i n e  c h a r a c t e r  c a n  b e  c h a n g e d  t o  a n y  ASCII char -  
a c t e r  by t h e  command CANLINE. 

I f  you  h a v e  c h a n g e d  y o u r  i n p u t  b y  r u b b i n g  o u t  a n d  r e t y p i n g  
c h a r a c t e r s ,  y o u  may wan t  t o  see a " f r e s h t t  c o p y  o f  y o u r  
i n p u t ,  e s p e c i a l l y  i f  you  h a v e  s e t  BKONDEL OFF. The  MFJ-1278 
w i l l  r e t y p e  t h e  l i n e  y o u  a r e  e n t e r i n g  when y o u  t y p e  <CTRL-  
R >  : 

cmd:CONNECT KB7\\\WA7<CTRL-R>\ 
L Y O U  m i s - t y p e d  t h e  c a l l  s i g n . J  

cmd:CONNECT WA7GXD 

Here t h e  user m i s - t y p e d  t h e  f i r s t  t h r e e  c h a r a c t e r s  o f  t h e  
c a l l  s i g n  a n d  r u b b e d  t h e m  o u t .  The  MFJ-1278 d i s p l a y e d  it\tt 
f o r  e a c h  c h a r a c t e r  r u b b e d  o u t .  The u s e r  t h e n  r e t y p e d  t h e  
c h a r a c t e r s  c o r r e c t l y  a n d  r e d i s p l a y e d  t h e  l i n e ,  He f i n i s h e d  
t y p i n g  t h e  c a l l  s i g n  o n  t h e  new l i n e .  The  r e d i s p l a y - l i n e  
c h a r a c t e r  c a n  b e  c h a n g e d  t o  a n y  ASCII cha rac t e r  by  t h e  
command REDISPLA. 

I f  t h e  MFJ-1278 d i s p l a y s  i n f o r m a t i o n  f a s t e r  t h a n  y o u  c a n  
r e a d  i t  b e f o r e  i t  s c r o l l s  o f f  t h e  s c r e e n ,  you  c a n  h a l t  t h e  
d i s p l a y  by  t y p i n g  <CTRL-S>. To r e s u m e  o u t p u t  f r o m  t h e  MFJ- 
1 2 7 8  t o  y o u r  c o m p u t e r ,  e n t e r  <CTRL-Q>. T h e s e  c h a r a c t e r s  c a n  
b e  c h a n g e d  t o  a n y  ASCII c h a r a c t e r  b y  t h e  commands STOP a n d  
START, r e s p e c t i v e l y .  

You may o c c a s i o n a l l y  w a n t  t o  i n c l u d e  o n e  o f  t h e  s p e c i a l  
i n p u t  c h a r a c t e r s  i n  a p a c k e t .  Fo r  e x a m p l e ,  t o  s e n d  s e v e r a l  
l i n e s  a t  o n c e  i n  t h e  same p a c k e t ,  y o u  wou ld  h a v e  t o  i n c l u d e  
<CR> i n  t h e  p a c k e t  a t  t h e  e n d  o f  e a c h  l i n e ,  b y p a s s i n g  i t s  

Chapter 4 Page 21 



MFJ-1278 I n s t r u c t i o n  Manual B A S I C  OPERATION: ALL MODES 

" s e n d - p a c k e t "  f u n c t i o n  e x c e p t  a t  t h e  a c t u a l  e n d  o f  t h e  
p a c k e t .  You c a n  i n c l u d e  a n y  c h a r a c t e r  i n  a p a c k e t  i n c l u d i n g  
a l l  s p e c i a l  c h a r a c t e r s  by p r e f i x i n g  i t  w i t h  t h e  p a s s  c h a r -  
a c t e r ,  <CTRL-V>. For  e x a m p l e ,  

I wasn ' t  a t  t h e  meeting.<CTRL-V><CR> 
What h a p p e n e d ?  

O r d i n a r i l y ,  t h i s  m e s s a g e  would b e  s e n t  a s  two p a c k e t s .  By 
p r e f i x i n g  t h e  f i r s t  < C R >  w i t h  CCTRL-V>, t h e  o p e r a t o r  s e n d s  
i t  a l l  a t  o n c e ,  b u t  m a i n t a i n s  t h e  < C R >  i n  t h e  t e x t .  The 
p a s s  charac te r  c a n  be c h a n g e d  t o  a n y  ASCII c h a r a c t e r  by  t h e  
command PASS. 

We w i l l  d i s c u s s  o p e r a t i o n  o f  p a c k e t  i n  more d e t a i l  i n  t h e  
n e x t  c h a p t e r .  For  now l e t  u s  d i s c u s s  t h e  o p e r a t i o n  of  o t h e r  
modes w h i c h  t h e  ME'J-1278 i s  c a p a b l e  o f  o p e r a t i o n .  
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HF P a c k e t  B a e i c  O p e r a t i o n  

The r e q u i r e m e n t s  f o r  optimum pe r fo rmance  w i t h  a t y p i c a l  HF 
o r  OSCAR 10 p a t h  a r e  v e r y  d i f f e r e n t  compared t o  l o c a l  VHF FYI 
e n v i r o n m e n t .  Lower s i g n a l  t o  n o i s e  r a t i o s  r e q u i r e  lower  baud 
r a t e s ,  n o i s e  s p i k e s  and f a d e s  r e q u i r e  s h o r t e r  p a c k e t  
l e n g t h s ,  and a h i g h e r  r a t e  o f  f a l s e  ca r r i e r  d e t e c t s  l o w e r s  
t h e  t o t a l  u s a b l e  dynamic r a n g e  i n  t h e  a u d i o  i n p u t .  T h e  YFJ- 
1278 hardware  and s o f t w a r e  a r e  c o n f i g u r e d  t o  improve  t h r o u -  
g h p u t  i n  t h e s e  e n v i r o n m e n t s .  The MFJ-1278s s e t t i n g s  o f  
MAXFRAME and PACLEN p r o v i d e  t h e  p o s s i b i l i t y  o f  s e v e r a l  
c o n t i n u o u s  f r a m e s  o f  l o n g  d a t a  l e n g t h .  For  HF o p e r a t i o n  a t  
300 baud ,  we recommend s e t t i n g  MAXFRAME t o  1. 

The  NFJ-1278 d e t e c t s  a busy  c h a n n e l  by m o n i t o r i n g  t h e  l o c k -  
d e t e c t  s i g n a l  from t h e  d e m o d u l a t o r .  The p r e s e n c e  o f  a l o c k -  
d e t e c t  s i g n a l  i s  i n d i c a t e d  by t h e  Da ta  C a r r i e r  Detect ( D C D )  
LED. Each t ime DCD g o e s  o f f  t h e  MFJ-1278 w i l l  s t a r t  a DWAIT 
i n t e r v a l  w h i c h  must e l a p s e  b e f o r e  t h e  c h a n n e l  i s  c o n s i d e r e d  
t o  be  a v a i l a b l e .  On a n o i s y  c h a n n e l  s p u r i o u s  l o c k - d e t e c t  
s i g n a l s  may be  g e n e r a t e d .  For HF and OSCAR o p e r a t i o n  you 
s h o u l d  s e t  D W A I T  t o  0.  The  random wait  b e f o r e  r e t r y  t r a n s -  
m i s s i o n s  c a n  be d i s a b l e d  by s e t t i n g  TXDELAY 0 and u s i n g  
A X D E L A Y  t o  s e t  t h e  r e q u i r e d  keyup d e l a y .  O f  c o u r s e ,  AXHANG 
s h o u l d  be 0 f o r  t h i s  a p p l i c a t i o n .  

I f  you a r e  o p e r a t i n g  a f u l l - d u p l e x  r a d i o  s t a t i o n  
( s i m u l t a n e o u s  t r a n s m i t  and r e c e i v e )  s u c h  a s  an OSCAR 10 
s t a t i o n ,  you s h o u l d  se t  FULLDUP ON. T h e  MFJ-1278 i s  
a l w a y s  e l e c t r i c a l l y  c a p a b l e  o f  f u l l  d u p l e x  o p e r a t i o n ,  b u t  
t h i s  p a r a m e t e r  c a u s e s  t h e  p r o t o c o l  t o  behave  d i f f e r e n t l y  i n  
acknowledg ing  p a c k e t s .  I n  a d d i t i o n ,  t h e  MFJ-1278 w i l l  i g n o r e  
t h e  s t a t e  o f  t h e  DCD l i n e .  

A l though  i n t u i t i o n  t e l l s  you t h a t  l ower  baud r a t e s  w i l l  
r e d u c e  t h e  number o f  p a c k e t  r e t r i e s ,  t h e r e  i s  u s u a l l y  a 
small r a n g e  be tween ! ' too  f a s t "  and " t o o  s low. t1  A s l o w e r  
p a c k e t  t a k e s  l o n g e r  t o  t r a n s m i t  and i s  therefore  a l a r g e r  
t a r g e t  f o r  f a d e s  and s t a t i c  c r a s h e s .  The e n t i r e  p a c k e t  must 
be r e c e i v e d  c o r r e c t l y  i n  o r d e r  t o  be a c c e p t e d .  Da ta  r a t e s  
o f  1200 baud have  been  used  on b o t h  HF and t h r o u g h  OSCAR 10. 

HF a c t i v i t y  may g e n e r a l l y  be found  on 7.093 o r  14.107 !4Hz. 
Use LSB o r  USB - i t  r e a l l y  d o e s n ' t  matter ( a l t h o u g h  most 
s t a t i o n s  u s e  L S B  when r e f e r r i n g  t o  t h e  s u p p r e s s e d  c a r r i e r  
f r e q u e n c y ) .  

Tune t h r o u g h  a few p a c k e t  s i g n a l s .  Tune s l o w l y !  You w i l l  
f i n d  a p o i n t  a t  which t h e  d i s p l a y  becomes b r i g h t .  As you 
c o n t i n u e  t u n i n g ,  you w i l l  see t h e  moving b a r  d i s p l a y  s l i d e  
a c r o s s  y o u r  t u n i n g  i n d i c a t o r .  When one  o f  t h e  c e n t e r  L E D s  
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i s  i l l u m i n a t e d ,  y o u  a r e  t u n e d  i n  a n d  you  s h o u l d  be a b l e  t o  
c o p y  t h e  p a c k e t s .  

Each bar  on  t h e  t u n i n g  i n d i c a t o r  r e p r e s e n t s  a b o u t  10  Hz. 
T h u s ,  i f  a p a c k e t  comes  t h r o u g h  a n d  y o u  a r e  4 b a r s  o f f ,  re- 
t u n e  y o u r  t r a n s c e i v e r  40 Hz i n  t h e  i n d i c a t e d  d i r e c t i o n .  The 
d i r e c t i o n  d e p e n d s  on  t h e  s i d e b a n d  y o u  s e l e c t e d  a n d  t h e  
manner  i n  w h i c h  you  h a v e  t h e  t u n i n g  i n d i c a t o r  o r i e n t e d .  One 
o r  two  t r i e s  w i l l  q u i c k l y  t e l l  y o u  w h i c h  way t o  g o !  Bars 
t o  t h e  l e f t  o f  c e n t e r  i n d i c a t e  you  s h o u l d  t u n e  h i g h e r ,  w h i l e  
t h e  o t h e r  s i d e  o f  c e n t e r  means t o  t u n e  l o w e r .  

Yany B B S  s t a t i o n  f o r w a r d  t r a f f i c  o n  HF a t  t h e  a b o v e  
f r e q u e n c i e s .  C a l l  C Q  a c o u p l e  KHz away f r o m  s u c h  c h a n n e l s .  
I f  y o u  c a n ' t  r a i s e  a n y o n e ,  c a l l  CQ on  o n e  o f  t h e  a b o v e  
f r e q u e n c i e s ,  but QSY immediately afte2 establishing contact! 
Be c a r e f u l  o n  20 meters  e s p e c i a l l y  t h a t  y o u  d o n ' t  o p e r a t e  
+ / -  2KHz a r o u n d  14.100 MHz ( y o u  w i l l  c a u s e  i n t e r f e r e n c e  t o  
p r o p a g a t i o n  b e a c o n s  a n d  g i v e  p a c k e t  a b a d  name. . . )  

O t h e r  - HF O p e r a t i o n  H i n t s :  

1. T r y  t o  k e e p  a l l  p a c k e t s  b e l o w  80 c h a r a c t e r s  i n  l e n g t h .  
2 .  S e t  MAXFRAME t o  1 .  T h i s  w i l l  m i n i m i z e  t r a n s m i s s i o n  

3. Avoid m u l t i p l e  c o n n e c t i o n s  a n d  d i g i p e a t e d  p a c k e t  

3 .  Q s y  away f r o m  t h e  s t a n d a r d  c a l l i n g  f r e q u e n c i e s  as  s o o n  

5 .  S e t  FRACK t o  a s e n s i b l e  l o n g  v a l u e .  

time . 
o p e r a t i o n .  

a s  p o s s i b l e .  

More d e t a i l  on  HF p a c k e t  o p e r a t i o n  i s  d i s c u s s e d  i n  t h e  n e x t  
c h a p t e r  i n  t h i s  i n s t r u c t i o n  m a n u a l .  
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OPERATION: CW 

The MFJ-1278 p r o v i d e s  many u n i q u e  f e a t u r e s  i n  t h e  CW mode 
t h a t  a r e  n o t  found  i n  o t h e r  mult i -mode c o n t r o l l e r s .  

The MFJ-1278 c a n  be  used  t o  d i r e c t l y  k e y  your  CW t r a n s c e i v e r  
f o r  normal  CW o p e r a t i o n .  The MFJ-1278 c a n  accommodate e i t he r  
p o s i t i v e  ( d i r e c t )  o r  n e g a t i v e  ( g r i d  b l o c k )  k e y i n g  v o l t a g e s .  
The MFJ-1278 c a n  a l s o  be  u s e d  f o r  c o d e  p r a c t i c e  on V H F  FM 
r a d i o s  i n  t h e  modu la t ed  CW (MCW) mode. T h i s  mode h o l d s  t h e  
r a d i o  PTT l i n e  down and f e e d s  keyed  a u d i o  i n t o  t h e  
mic rophone  i n p u t .  

Morse c o d e  c a n  be  sent by u s i n g  t h e  computer  keyboard  or by 
u s i n g  a key  p a d d l e  c o n n e c t e d  t o  t h e  "CW Key-In" o f  t h e  
MFJ-1278. When k e y i n g  w i t h  t h e  key p a d d l e ,  t h e  MFJ- 
1278 i s  t r a n s f o r m e d  i n t o  a f u l l  f l e d g e d  Memory Keyer .  
Ten memory b u f f e r s  a r e  p r o v i d e d  i n  t h e  MFJ-1278 t o  a l l o w  
you t o  program your  own messages. I n  a d d i t i o n  t o  t h e  
b u f f e r  memory, MFJ-1278 p r o v i d e s  a u t o m a t i c  s e r i a l  
number ing .  D o t l s p a c e  w e i g h t  r a t i o  c a n  be set  by u s i n g  t h e  
WEIGHT command. T h i s  i s  t o  a l l o w  c o m p e n s a t i o n  f o r  
l e a d i n g  or t r a i l i n g  e d g e  d e l a y s  i n  many t r a n s c e i v e r  k e y i n g  
c i r c u i t s .  T h e  b u i l t  in random c o d e  g e n e r a t o r  a l l o w s  CW 
code  p r a c t i c e .  A TUNE command i s  a l s o  b u i l t  i n  f o r  r a d i o  
t u n i n g  . 
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MFJ-1278 supports all Alpha and Numeric characters. It 
also will transmit and receive punctuations and major 
prosigns as listed in Table 4-4  below: 

Table 4-4:  CW Prosigns and Punctuations 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I I 
I PROSIGNS I ASCII CHARACTER PROCEDURE 
I 1 Keyboard Symbol I I 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

I 

I 

I 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

SK 

AS 

AR 

BT 

SN 

KA 

K 

DN 

KN 

I 

I 

I 
I 
I 

I 

I 
I 

I 
I 

I 

I 
I 
I 

I 

I 

I 

4t 

& 

+ 
1 

! 

P 

K 

/ 
( 

I 
I 
I 
1 
I 

I 

I 
I 
I 

I 
I 
I 

I 
I 

I 

1 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

End of Work 

Wait 

End of Message 

Break 

Understood 
I 
I Signal Starting 
I 

I 

I 
I 

Invitation to Transmit 1 

I 
I 

Response from Contacted; 
Call Only I 

I 
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R e c e i v i n g  CW 

The  MFJ-1278 rece ives  i n t e r n a t i o n a l  Morse Code f rom 1 t o  89 
WPM. 

From command mode, p u t  t h e  MFJ-1278 i n  t h e  CW Mode by 
t y p i n g :  

MODE CW,xx <CR>, where t fxx f l  i s  t h e  CW t r a n s m i t  s p e e d .  

T h e  MFJ-1278 w i l l  r e s p o n d  w i t h  t h e  mode s t a t u s  l i n e s ,  and 
end  w i t h  t h e  command prompt.  Note t h a t  i f  no t r a n s m i t  
speed  i s  s e l e c t e d ,  MFJ-1278 w i l l  d e f a u l t  i t s  CW t r a n s m i t  
s p e e d  t o  20 WPM. 

E n t e r  CONVERSE mode by t y p i n g :  

K <CR> 

The  MFJ-1278 i s  now r e a d y  t o  r e c e i v e  Morse c o d e .  

CW t u n i n g  i s  done  w i t h  t h e  a i d  o f  t h e  t u n i n g  i n d i c a t o r  and 
t h e  DCD LED on t h e  f r o n t  p a n e l  o f  t h e  MFJ-1278. Tune 
your  rece iver  t o  a p p r o x i m a t e l y  c e n t e r  t h e  t u n i n g  i n d i c a t o r  
when t h e r e  i s  a CW a u d i o  t o n e  a c t u a l l y  p r e s e n t .  Note  
t h a t  be tween code  e l e m e n t s  ( d o t s  and d a s h e s ) ,  t h e  
t u n i n g  i n d i c a t o r  w i l l  i n d i c a t e  randomly.  Once t h e  
s i g n a l  i s  a p p r o x i m a t e l y  t u n e d  i n  by t h e  t u n i n g  
i n d i c a t o r ,  f u r t h e r  CAREFUL t u n i n g  s h o u l d  r e v e a l  a s p o t  
where t h e  DCD L E D  f l a s h e s  i n  s y n c h r o n i s m  w i t h  t h e  
incoming  c o d e .  I f  t h e  DCD LED d o e s  n o t  l i g h t ,  t h e n  
you must r o t a t e  t h e  THRESHOLD c o n t r o l  on t h e  MFJ-1278 
c l o c k w i s e  u n t i l  t h e  DCD LED f l a s h e s  w i t h  t h e  CW s i g n a l .  I f  
t h e  DCD LED i s  l i t ,  b u t  i s  n o t  f l a s h i n g  w i t h  t h e  CW 
s i g n a l ,  t h e n  you must r o t a t e  t h e  THRESHOLD c o n t r o l  
c o u n t e r  c l o c k w i s e  u n t i l  t h e  DCD LED f l a shes  w i t h  t h e  CW 
s i g n a l .  

The d e m o d u l a t o r  i s  an  e x t r e m e l y  na r row f i l t e r .  I t  i s  much 
n a r r o w e r  t h a n  t h e  500 Hz CW f i l t e r  i n  y o u r  r a d i o  ( i f  you 
have  s u c h  a f i l t e r  i n  t h e  r a d i o ) .  T h i s  means t h a t  v e r y  
c a r e f u l  t u n i n g  w i l l  be  r e q u i r e d  f o r  p r o p e r  CW d e m o d u l a t i o n .  
You s h o u l d  a t t e m p t  t o  t u n e  f o r  t h e  c e n t e r  o f  t h e  r a n g e  where 
t h e  DCD f l a s h e s  w i t h  t h e  incoming  CW t o n e .  Once t u n e d  t o  
t h a t  s p o t ,  t h e  THRESHOLD c o n t r o l  s e t t i n g  s h o u l d  be  r e d u c e d  
( c o u n t e r  c l o c k w i s e )  t o  a p o i n t  j u s t  above  where  t h e  DCD LED 
s t o p s  f l a s h i n g  w i t h  t h e  incoming  CW t o n e .  T h i s  i s  a 
c r i t i c a l  a d j u s t m e n t  and s h o u l d  b e  s e t  b a s e d  on your  
judgment  o f  bes t  copy.  Once t h e  optimum s e t t i n g  i s  found  
i t  c a n  be p r e - s e t  and a l l  r e m a i n i n g  t u n i n g  done  w i t h  
t h e  r e c e i v e r  f r e q u e n c y  c o n t r o l .  
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Once t h e  incoming  s i g n a l  i s  p r o p e r l y  t u n e d ,  t h e  AUTOTRAC 
f e a t u r e  o f  t h e  MFJ-1278 w i l l  a u t o m a t i c a l l y  LOCK and TRACK 
t h e  speed  o f  t h e  s i g n a l .  AUTOTRAC i s  d e f a u l t e d  t o  ON f o r  t h e  
MFJ-1278. I f  t h e  s p e e d  o f  t h e  r e c e i v e d  s i g n a l  c h a n g e s  
g r e a t l y ,  t h e  MFJ-1278 w i l l  a u t o m a t i c a l l y  i n i t i a t e  a LOCK t o  
t h e  new s p e e d  and c o n t i n u e  t r a c k i n g  t h e  s i g n a l .  Note  t h a t  
o n l y  a l a r g e  change  of s p e e d  w i l l  c a u s e  t h e  MFJ-1278 t o  
i n i t i a t e  a LOCK.  The MFJ-1278 w i l l  s i m p l y  t r a c k  t h e  s p e e d  i f  
t h e  c h a n g e  i s  s m a l l .  I f  t h e  CWSPEEDMatch i s  O N  when a LOCK 
t a k e s  p l a c e  , t h e n  t h e  newly l o c k e d  s p e e d  a l s o  becomes y o u r  
new t r a n s m i t  s p e e d .  See CWSPEEDMatch command f o r  f u r t h e r  
d e t a i  1 s. 

I f  t h e  AUTOTRAC i s  OFF, b e f o r e  t h e  MFJ-1278 c a n  copy t h e  
t u n e d - i n  CW s i g n a l ,  i t  must be l o c k e d  t o  t h e  s p e e d  o f  t h e  
r e c e i v e d  s i g n a l .  Type a " C t r l - U "  t o  s t a r t  t h e  l o c k i n g  
p r o c e s s .  T h e  i4FJ-1278 w i l l  r e spond  w i t h  " l o c k i n g . .  . 'I, 
and p r o c e e d  t o  copy t h e  code .  Once t h e  s p e e d  h a s  been  
It 1 o c k e  d i n ,  t h e  YFJ-1278 w i l l  r e s p o n d  w i t h  
" L o c k i n g . .  .xxwpmlf. l lxxll i s  t h e  s p e e d  o f  t h e  r e c e i v e d  CW 
s p e e d  f rom 1 t h r u  89.  You s h o u l d n ' t  have  t o  r e - l o c k  u n l e s s  
t h e  s t a t i o n  y o u ' r e  l i s t e n i n g  t o  c h a n g e s  i t s  CW s e n d i n g  
s p e e d .  

T r a n s m i t t i n g  CW 

The YFJ-1278 w i l l  t r a n s m i t  I n t e r n a t i o n a l  Morse code  f rom 5 
t o  99 WPM. 

T h e  CW t r a n s m i t t i n g  speed  d e f a u l t s  t o  20 WPM. T r a n s m i t  
s p e e d  c a n  be  set  by u s i n g  t h e  MSPeed command. I f  a s p e e d  o f  
15 WPM o r  l ess  i s  s e l e c t e d ,  and FARnswor i s  ON, t h e  MFJ- 
1278 u s e s  15 WPM c h a r a c t e r s  b u t  s p a c e s  t h e  c h a r a c t e r s  so  
t h a t  t e x t  i s  s e n t  a t  t h e  s l o w e r  s p e e d .  To set  t h e  MFJ-1278 
t o  15 WPM, t y p e :  

MSPeed 15 <CR> 

o r  

MODE C W , l 5  <CR> 

Be s u r e  t h e  MFJ-1278 i s  i n  command mode when i s s u i n g  t h e  
MSPeed o r  MODE command. 

S i n c e  i t  i s  a l w a y s  a good idea t o  match  y o u r  t r a n s m i t  CW 
s p e e d  t o  t h e  p e r s o n  you a r e  t a l k i n g  t o ,  t h e  MFJ-1278 
p r o v i d e s  a n o t h e r  way t o  s e t  t h e  CW t r a n s m i t  by u s i n g  t h e  
CWSPEEDM command. The CW speed  m a t c h i n g  f e a t u r e  causes 
y o u r  MFJ-1278 t o  a d o p t  t h e  s p e e d  o f  t h e  r e c e i v e d  CW 
s i g n a l  a s  i t ' s  t r a n s m i t  CW s p e e d .  T h i s  i s  t h e  same CW 
s p e e d  t h a t  was l a s t  l o c k e d  i n  t h r o u g h  AUTOTrac o r  by t h e  
u s e  o f  CW l o c k  command, CONTROL-U. 
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The CWSEndch ( n n n )  command p r o v i d e s  u s e r  more f l e x i b i l i t y  i n  
c o n t r a l l i n g  how CW/'4CW w i l l  b e  t r a n s m i t t e d  f r o m  k e y b o a r d  o r  
by u s i n g  t h e  k e y  p a d d l e .  CWSEndch i s  o n l y  e f f e c t i v e  f o r  CW 
a n d  MCW modes .  

To h a v e  more c o n t r o l  o v e r  when p e n d i n g  t r a n s m i t  c h a r a c t e r s  
a r e  s e n t ,  e n t e r  i t  a s  t h e  new CWSEndch v a l u e .  Fo r  e x a a p l e ,  
s e t t i n g  nnn t o  $02 w i l l  c a u s e  t h e  MFJ-1278 t o  b u f f e r  CW 
c h a r a c t e r s  f o r  t r a n s m i s s i o n  u n t i l  a CTRL-B ( o r  CTRL-R w h i c h  
a l w a y s  t r a n s m i t s  t h e  b u f f e r )  c h a r a c t e r  i s  t y p e d .  

I f  nnn i s  l e f t  a t  t h e  d e f a u l t  v a l u e  o f  255, t h e  MFJ-1278 
g i l l  t r a n s m i t  e v e r y t h i n g  r i g h t  a w a y ,  w i t h o u t  w a i t i n g  f o r  a 
s p a c e  o r  C A R . R I A S E - R E T U R N .  N o t e :  I f  you  a r e  u s i n g  a 
t e r m i n a l  p r o g r a m  s u c h  a s  llPROCOM!'.Ift f o r  IBPl P C / X T / A T  t h a t  
b u f f e r s  t h e  t r a n s m i t  d a t a ,  t h e n  a CARSIAGE-RETURN w i l l  b e  
n e e d e d  t o  t r a n s m i t .  

The YFJ-1278 e m p l o y s  f u l l  CW b r e a k - i n  i n  CW/MCW 
t r a n s m i t t i n g .  llsers d o  n o t  h a v e  t o  p r e s s  C t r l - R  t o  f o r c e  
t h e  MFJ-1278 t o  r e c e i v e  o r  t o  p r e s s  C t r l - T  t o  f o r c e  t h e  'VlFJ- 
1215 t o  t r a n s m i t .  YFJ-12'78 w i l l  a l w a y s  go  b a c k  t o  r e c e i v i n g  
mode a t  t h e  e n d  o f  e a c h  t r a n s m i s s i o n .  CW b r e a k - i n  i s  
e f f e c t i v e  f o r  b o t h  CW a n d  ' l e d  mode. 

-_ T r a n s n \ t t & n g  - ft-oj :?gr~m-y gu_ffe_rs 
The  BUFKEY ( n n n )  command i s  i n s t a l l e d  t o  a l l o w  t h e  u s e r  t o  
p r o g r a m  R s i n g l e  k e y  t o  t r a n s m i t  a memory b u f f e r .  BUFKEY i s  
d e f a u l t e d  to t h e  ' t ? A B t t  k e y  ( 9 ) .  W h e r e v e r  memory b u f f e r  
f e a t u r e  i s  u s e d  i n  CW o r  YCW mode, user  c a n  t r a n s m i t  a n y  
b u f f e r  (0-3) by  p r e s s i n g  t h e  "TABfr k e y  f o l l o w e d  w i t h  a 
b i l f f e r  number ( 3  t h r u  3). I n  CW/MCW mode,  o n c e  t h e  b u f f e r  
m e s s a g e  i s  t r a n s m i t t e d ,  VFJ-1278 w i l l  r e v e r t  t o  r e c e i v e  mode 
a u t o m a t i c a l l y  w i t h o u t  a l 'CTRL-Rtf  b e e n  i s s u e d .  I n  RTTY a n d  
ASC" modes a " C T R L - R "  i s  n e e d e d  a t  t h e  e n d  o f  t h e  b u f f e r  
t r a n s n i s s i o n  to r e v e r t  b a c k  t o  r e c e i v e .  A l s o  a t 'CTRL-T ' t  
n u s t  ? r e c e d e  BUFKEY t o  t r a n s m i t .  

N o t e :  I f  you a r e  u s i n g  MFJCOM t e r m i n a l  p r o g r a m ,  you  w i l l  
n o t  b e  a b l e  t o  u s e  t h e  t tTABf t  k e y  as  t h e  BUFKEY. Change  
BUFKEY t o  a n o t h e r  k e y  on  t h e  k e y b o a r d .  See BUFKEY command 
i n  C h a p t e r  5 f o r  n o r e  d e t a i l .  

CW W e i g h t i n g  -_- 

The MFJ-1278 a l l o w s  y o u  t o  i n c r e a s e  o r  d e c r e a s e  t h e  w e i g h t  
o f  c o d e  e l e m e n t s  g e n e r a t e d  by t h e  k e y b o a r d  o r  k e y  
p a d d l e .  W e i g h t  i s  s e t  b y  u s i n g  t h e  WEIGHT command. 
Q e f a u l t  3f t h e  w e i g h t  f a c t o r  i s  se t  f o r  a d o t  t o  s p a c e  r a t i o  
o f  1 : l .  The v a l u e  o f  w e i g h t  i s  r e p r e s e n t e d  b y  a number 
b e t w e e n  0 t h r u  255. The d e f a u l t  w e i g h t  r a t i o  o f  1:l is 

- 
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e q u a l  t o  a w e i g h t  f a c t o r  o f  0 (WEIGHT 0). S e l e c t  a number 
f rom 1 t o  127 t o  INCREASE t h e  d o t / s p a c e  r a t i o .  S e l e c t  a 
number f rom 128 t o  255 t o  DECREASE t h e  d o t / s p a c e  r a t i o  
( w e i g h t ) .  To change  t h e  w e i g h t ,  you would t y p e :  

WEIGHT # # #  < C R >  

Where # # #  i s  a number from 1 t o  127 t o  i n c r e a s e  w e i g h t ,  o r  
f rom 128 t o  255 t o  decrease w e i g h t .  

Rad io  Tune 

T h e  YFJ-1278 l e t s  you t u n e  your  r a d i o  w i t h  t h e  TUNE 
command. TUNE command must be  i s s u e d  from command mode. 
T h e  TUNE command c a n  b e  used  i n  any  YF'J-1278 o p e r a t i n g  
mode. 

TUNE command a c t i v a t e s  t h e  PTT l i n e  f o r  30 s e c o n d s .  After 
30 s e c o n d s  MFJ-1278 w i l l  a u t o m a t i c a l l y  r e t u r n  t o  command 
mode. To a b o r t  t u n i n g  b e f o r e  30 s e c o n d s ,  p r e s s  any  key  on 
t h e  keyboard .  

Random Code G e n e r a t o r  

I f  you want  t o  improve  y o u r  CW p r o f i c i e n c y ,  you w i l l  f i n d  
t h e  CW Random Code G e n e r a t o r  h e l p f u l .  The CW Random Code 
G e n e r a t o r  c a n  be invoked  by u s i n g  t h e  RANDOMCW command. 
Pseudo  random c o d e  c a n  be g e n e r a t e d  b y  t h e  MFJ-1278 i n  
two f o r m a t s .  Normal CW and F a r n s w o r t h  CW. The MFJ-1278 
u s e s  t h e  s e t t i n g  of t h e  FARnswor command t o  d e t e r m i n e  
w h i c h  f o r m a t  t o  send  when RANDOMCW i s  t u r n e d  on .  To end  CW 
random c o d e  g e n e r a t i o n ,  t y p e :  

CONTROL- C 

t o  r e t u r n  t o  command mode and t h e n  t y p e :  

RANDOMCW OFF < C R > .  

CW random code  s p e e d  i s  set  by u s i n g  t h e  MSPEED command 
d e s c r i b e d  above .  

Many f i n d  t r a i n i n g  f o r  CW t e s t s  w i t h  a FARNSWORTH method o f  
c o d e  g e n e r a t i o n  more v a l u a b l e .  I t  teaches l e t t e r  
r e c o g n i t i o n  a t  a speed f a s t  enough t o  a v o i d  t h e  
common l e a r n i n g  " p l a t e a u " .  Some p e o p l e  have  t r o u b l e  
p a s s i n g  t h e  p l a t e a u  a s  t h e y  i n c r e a s e  t h e i r  code  s p e e d  
b e c a u s e  as  t h e  CW s p e e d  i s  i n c r e a s e d ,  t h e y  must r e l e a r n  t h e  
sound of t h e  l e t t e r s .  

To s e l e c t  t h e  F a r n s w o r t h  method o f  random c o d e  
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g e n e r a t i o n ,  se t  t h e  FARNSWOR command t o  O N  b e f o r e  e n t e r i n g  
t h e  R A N D O M C W  mode. When FARNSWOR is  O N  t h e  MFJ-1278 
t r a n s m i t s  CW c h a r a c t e r s  g e n e r a t e d  by random code  g e n e r a t o r ,  
keyboa rd  and t h e  c o n t e s t  k e y e r  u s i n g  15 words  p e r  m i n u t e  
t i m i n g  f o r  c o d e  e l e m e n t s  ( d o t s  and d a s h e s )  b u t  i n c r e a s e s  
t h e  i n t e r - c h a r a c t e r  s p a c e s  t o  c a u s e  t h e  t e x t  t o  be s e n t  a t  
t h e  s l o w e r  s e l e c t e d  r a t e .  

When FARNSWOR i s  t u r n e d  OFF, a l l  code  e l e m e n t s  a r e  s e n t  a t  
t h e  s e l e c t e d  s p e e d .  

S e t t i n g  - Up t h e  --- MFJ-1278  fo_r C o d e  P r a c t i c e  

You c a n  m o n i t o r  t h e  random code  s e n t  by t h e  MFJ-1278 w i t h o u t  
a r a d i o  c o n n e c t e d .  T h i s  c a n  b e  done  by  a t t a c h i n g  a s m a l l  
s p e a k e r  t o  t h e  "SPEAKER" j a c k  i n  t h e  back  o f  t h e  MFJ-1278.  

No te :  I f  a r a d i o  is  c o n n e c t e d  and you do n o t  w i s h  t o  
t r a n s m i t  t h e  random c o d e ,  t h e  r a d i o  s h o u l d  be t u r n e d  OFF. 
YFJ-1278 w i l l  key PT'T l i n e  and t h e  k e y i n g  o u t p u t  i s  a c t i v e  
w h i l e  RANDOMCW i s  O N .  

Under t h e  cmd: command p rompt ,  t y p e :  

MODE M C , # #  < C R >  ( # #  i s  t h e  d e s i r e d  code  s p e e d )  

The MFJ-1278 w i l l  r e s p o n d  w i t h  t h e  IfModem S t a t u s "  d i s p l a y ,  
v e r i f y i n g  t h e  o p e r a t i o n  mode, and cmd: prompt  w i l l  a p p e a r .  
N e x t  t y p e :  

RANDOMCW ON <CR>,  

t y p e  : 

K < C R >  , 
t h e n  t y p e :  

C t r l - T .  

MFJ-1278 w i l l  g e n e r a t e  5 l e t t e r  g roups  and d i s p l a y  them on 
t h e  compute r  s c r e e n .  I f  you do  n o t  w i s h  t o  see t h e  
c h a r a c t e r s  a s  are  s e n t ,  you c a n  t u r n  o f f  your  compute r  
s c r e e n .  You c a n  t h e n  t u r n  on t h e  computer  screen once  you 
f i n i s h  c o p y i n g  t h e  code  and compare t h e  r e s u l t .  

To s t o p  t h e  random code  s e n d i n g ,  t y p e :  

C t r l - R .  

To s t a r t  t h e  random code  a g a i n ,  t y p e :  
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Ct r l - T .  

To e x i t  random c o d e  p r a c t i c e ,  t y p e :  

Ctrl-C 

MFJ-1278 w i l l  r e t u r n  t o  cmd: command prompt ,  Turn  o f f  
random c o d e  b y  t y p i n g :  RANDOMCW OFF < C R > .  
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OPERATION: CW CONTEST MEMORY KEYER 

For  CW enthusiasts who like to use a key paddle to send CW, 
the MFJ-1278 provides an input f o r  an iambic key paddle. 
See CW KEY PADDLE INSTALLATION in chapter 3 in this 
YFJ-1278 manual for installation of your iambic key 
paddle. 

Sending CW with External Key Paddle 

Key paddle generated CW can be sent from 5 WPM to 99 WPY. 

The key paddle transmission speed defaults to 20 WPM. 
Transmit speed can be set by using MSPEED. 'To set the MFJ- 
1278 to 15 WPM, you would type: 

MSPEED 15 <CR> 

Be sure you are in command mode when issuing the MSPEED 
command. 

Since it is always a good idea to match your transmit CW 
speed to the person you are talking to, the MFJ-1278 
provides another way to set the CW transmit speed, the 
CWSPEEDM command. The CW speed matching feature causes 
your YFJ-1278 to adopt the speed o f  the received CW at it's 
transmit speed. This is the same CW speed that was last 
locked in through AUTOTrac o r  the u s e  of the CW lock 
command, CONTROL-U. 

The CWSEndch (nnn) command provides user more flexibility in 
controlling how CW/MCW will be transmitted from the key 
paddle. CWSEndch is only effective for CW and MCW modes. 

When sending CW with key paddle CWSEndch should be left at 
the default value of 255. MFJ-1278 will transmit everything 
right away. Once the CW transmission is completed, MFJ-1278 
will revert to receive mode automatically. 

Buffer transmission in the Memory Keyer Mode is the same as 
in the CW mode. Weighting can also be set by the WEIGHT 
command as described above in the CW mode section. 
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OPERATION: MODULATED CW (MCW) 

The  MF'J-1278 a l l o w s  t h e  t r a n s m i s s i o n  o f  CW code  p r a c t i c e  
o v e r  a VHF FM r a d i o  by means o f  Modula ted  CW (MCW). 
When u s i n g  Modula ted  CW, t h e  MFJ-1278 w i l l  key  t h e  PTT 
l i n e  o f  t h e  Radio  p o r t  and s e n d  a keyed  a u d i o  t o n e  t o  t h e  
microphone  i n p u t  o f  your  r a d i o .  Radio  p o r t  I o r  2 may 
be used  f o r  MCW o p e r a t i o n .  

You do n o t  have  t o  rewire t h e  Radio  c a b l e  when o p e r a t i n g  
Modula ted  CW. You c a n  use t h e  same c a b l e  t h a t  you u s e  f o r  
t h e  o t h e r  modes o f  o p e r a t i o n .  

To e n t e r  MCW mode t y p e :  

MODE MC <CR> 

The MFJ-1278 w i l l  r e s p o n d  w i t h  a mode s t a t u s  l i n e ,  t h e n  
t h e  command prompt w i l l  d i s p l a y .  

O p e r a t i o n  o f  MCW i s  t h e  same a s  i n  s t a n d a r d  CW. P l e a s e  
r e f e r  t o  "CW OPERATION" f o r  f u r t h e r  d e t a i l s .  
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OPERATION: BAUDOT RTTY & ASCII 

The FIFJ-1278 modems c a n  b e  c o n f i g u r e d  w i t h  t h e  mode command 
t o  c o p y  a l l  s h i f t s  i n c l u d i n g  170,  425 and  850 Hz s h i f t .  The 
XFJ-1278 w i l l  t r a n s m i t  a n d  r e c e i v e  RTTY a t  s p e e d s  of  45 ,  50,  
57,  75,  100, 110, 150, 200 a n d  300 baud.  I n  ASCII mode, t h e  
MFJ-1278 w i l l  t r a n s c e i v e  a t  s p e e d s  of  45, 50,  57,  75 ,  100,  
110, 150,  200 and  300 baud.  

The NFJ-1278 t r a n s m i t s  b o t h  w i d e  s h i f t  f o r  VHF RTTY/ASCII 
a n d  n a r r o w  s h i f t  f o r  HF RTTY/ASCII. Wide s h i f t  VHF 
RT'IY/ASCII i s  a s t a n d a r d  850 Hz s h i f t  w i t h  mark and  s p a c e  
t o n e s  o f  2125 Hz and  2975 Hz r e s p e c t i v e l y .  Narrow s h i f t  HF 
R'TTY/ASCII i s  200 Hz s h i f t  w i t h  mark a n d  s p a c e  t o n e s  o f  2110 
Hz a n d  2310 Hz r e s p e c t i v e l y .  

I n  RTTY mode, t h e  MFJ-1278 w i l l  r ece ive  a n d  t r a n s m i t  b o t h  
t h e  Amer ican  W e s t e r n  Union  a n d  t h e  i n t e r n a t i o n a l l y  
r e c o g n i z e d  C C I T T  c h a r a c t e r  s e t .  I n  ASCII mode MFJ-1278 w i l l  
t r a n s m i t  a n d  r e c e i v e  7 b i t  ASCII c o d e .  

The RXINVERT a n d  TXINVERT commands a l l o w  t h e  MFJ-1278 t o  
t r a n s m i t  o r  r ece ive  RTTY/ASCII i n  t h e  s t a n d a r d  Y A R K  f o r  H I G H  
t o n e  o r  i n  t h e  i n v e r t e d ,  M A R K  f o r  LOW t o n e  mode. 

The MFJ-1278 a l s o  a l l o w s  you  t o  t r a n s m i t  f r o m  a n y  o n e  o f  t h e  
t e n  memory b u f f e r s  when i n  o n e  o f  t h e  a s y n c h r o n o u s  modes.  
Memory b u f f e r  programming a n d  u s e  are  t h e  same as  f o r  CW 
o p e r a t i o n .  

Setting U p  f o r  ASCII and RTTY Operation 

From command mode, you c a n  set  t h e  MFJ-1278 i n t o  t h e  d e s i r e d  
RTTY o r  ASCII mode by u s i n g  t h e  MODE command. Type:  

MODE # #  <CR> 

Where # #  i s  t h e  two l e t t e r  c o d e  f o r  t h e  d e s i r e d  RTTY o r  
ASCII mode. 

Code d e s i g n a t i o n s  f o r  RTTY a n d  ASCII modes a re  as f o l l o w :  

VHF RTTY = VB 
HF RTTY = HB 

V H F  ASCII = V A  
HF ASCII = H A  

When no  baud r a t e  f o r  RTTY o r  ASCII mode i s  s p e c i f i e d ,  t h e  
MFJ-1278 w i l l  s e l e c t  t h e  d e f a u l t  r a t e  o f  45 baud f o r  a l l  
RTTY and 110 baud f o r  ASCII modes.  You can s e l e c t  a d e s i r e d  
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s p e e d  b y  t y p i n g  t h e  baud r a t e  a f t e r  t h e  two c h a r a c t e r  c o d e .  
For  example ,  t o  e n t e r  110 baud VHF Baudot  RTTY, you would 
t y p e :  

MODE VB,110 < C R >  

Note :  The o n l y  baud r a t e s  t h a t  you c a n  s e l e c t  a r e  t h o s e  t h e  
'dFJ-1278 i s  c a p a b l e  o f  r e c e i v i n g  and t r a n s m i t t i n g .  
S e l e c t i n g  a n  i l l e g a l  baud r a t e  w i l l  c a u s e  t h e  MFJ-1278 t o  
r e s p o n d  w i t h  an  e r r o r  message ,  s u c h  a s :  

bad?  

I n  t h i s  c a s e  t h e  F1FJ-1278 w i l l  c h a n g e  t o  d e f a u l t  s e t t i n g s  
and r e t u r n  t o  t h e  command mode. 

RTTY and ASCII R e c e i v i n g  

After p r o p e r l y  s e t t i n g  t h e  MFJ-1278 t o  t h e  d e s i r e d  RTTY o r  
ASCII mode, t y p e  " K t t  on t h e  compute r  k e y b o a r d  t o  en t e r  
C C N V e r s e  mode. The STA L E D  on t h e  MFJ-1278 w i l l  l i g h t .  
MFJ-1278 i s  r e a d y  t o  rece ive  RTTY o r  ASCII s i g n a l s  t u n e d  i n  
by y o u r  r a d i o .  

S e t  t h e  volume o f  your  r a d i o  f o r  normal  l i s t e n i n g  leve l  and 
t h e n  t u n e  t h e  r a d i o  u n t i l  you h e a r  a d e s i r e d  s i g n a l  t o  b e  
d e c o d e d .  F i n e  t u n e  y o u r  r ece ive r  u n t i l  t h e  t u n i n g  i n d i c a t o r  
i s  c e n t e r e d ,  I f  t h e  s i g n a l  i s  t u n e d  p r o p e r l y ,  t h e  DCD LED 
w i l l  l i g h t  and 14SJ-1278 w i l l  s t a r t  t o  decode  t h e  s i g n a l s .  

I f  t h e  d i s p l a y e d  t e x t  a p p e a r s  t o  b e  g a r b l e d ,  y o u r  rece ive  
s p e e d  may b e  i n c o r r e c t l y  se t  o r  t h e  r e c e i v i n g  s i g n a l  c o u l d  
b e  e n c r y p t e d .  I f  you s u s p e c t  t h a t  t h e  r e c e i v i n g  s i g n a l  i s  
e n c r y p t e d ,  you c a n  use t h e  RBITMASK command t o  match  t h e  
i n v e r s i o n  p a t t e r n  o f  t h e  s i g n a l .  

I f  t h e  s p e e d  o f  t h e  r e c e i v i n g  s i g n a l  d o e s  n o t  ma tch  t h e  
s p e e d  you set  o n  t h e  MFJ-1278, you c a n  c h a n g e  s p e e d  by 
u s i n g  t h e  MODE command. 

RTTY and ASCII T r a n s m i t t i n g  

Whi le  t h e  MFJ-1278 i s  i n  R'iTY or t h e  ASCII mode and i t  i s  i n  
command mode, you c a n  i n i t i a t e  RTTY o r  ASCII t r a n s m i s s i o n  by 
t y p i n g :  

K < C R >  , t h e n  t y p e :  

CONTROL- T 
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The MFJ-1278 i s  now r e a d y  t o  t r a n s m i t .  Type y o u r  m e s s a g e  on 
t h e  k e y b o a r d .  The MFJ-1278 w i l l  t r a n s m i t  y o u r  m e s s a g e  as  it  
i s  r e c e i v e d  f r o m  y o u r  c o m p u t e r .  

Messages s t o r e d  i n  memory b u f f e r s  0 t h r u  9 c a n  be  
t r a n s m i t t e d  when i n  RTTY o r  ASCII mode. To t r a n s m i t  f r o m  
b u f f e r ,  when a l r e a d y  i n  t r a n s m i t  mode, t y p e :  

C t r l - T  t h e n ,  t y p e  a number f r o m  0 t h r u  9 .  

The MFJ-1278 w i l l  t r a n s m i t  t h e  message s t o r e d  i n  t h e  b u f f e r  
s e l e c t e d .  

Note: I f  t h e  MFJ-1278 i s  n o t  i n  t r a n s m i t  mode ( i . e .  i n  
r e c e i v e  m o d e ) ,  t h e n  i n  o r d e r  t o  i n i t i a t e  t r a n s m i s s i o n  from a 
b u f f e r ,  you must  t y p e  CONTROL-T twice t h e n  e n t e r  a number 
f o r  t h e  b u f f e r .  You c a n  t e l l  i f  t h e  MFJ-1278 i s  i n  t r a n s m i t  
mode, b y  o b s e r v i n g  t h e  PTT LED on  t h e  f r o n t  p a n e l .  I f  PTT 
LED i s  l i t ,  MFJ-1278 i s  i n  t r a n s m i t  mode. 

Once t r a n s m i s s i o n  i s  c o m p l e t e d ,  p r e s s  CONTROL-R t o  r e t u r n  
MFJ-1278 t o  r e c e i v i n g  mode. Note t h a t  t h e  PTT LED is 
e x t i n g u i s h e d  a n d  STA LED i s  l i t  when MFJ-1278 i s  i n  
r e c e i v i n g  mode. 

F o r  some t e r m i n a l  p r o g r a m s ,  t h e  CONTROL-T a n d  CONTROL-R k e y s  
may n o t  be u s e d  a s  t h e  t r a n s m i t  a n d  r e c e i v e  s w i t c h  
c h a r a c t e r s  f o r  t h e  MFJ-1278. If t h e  CONTROL-T and  CONTROL-R 
d o  n o t  f u n c t i o n  i n  RTTY or  ASCII mode, you w i l l  n e e d  t o  re- 
a s s i g n  t h e  ASENDCHAR a n d  t h e  ARCVCHAR commands o f  t h e  MFJ- 
1278 t o  o t h e r  k e y s .  S e e  C h a p t e r  6 o f  t h i s  manual  f o r  
d e t a i l  on  t h e  ASENDCHAR a n d  ARCVCHAR commands. 

Note: When o p e r a t i n g  RTTY or  ASCII i t  i s  recommended t h a t  
you  o p e r a t e  a t  a b o u t  50% of  f u l l  power .  T h i s  i s  t o  p r e v e n t  
damage t o  t h e  f i n a l s  o f  y o u r  r a d i o .  Some modern r a d i o s  
a l low o p e r a t i o n  o f  RTTY a n d  ASCII a t  f u l l  power .  You s h o u l d  
c o n s u l t  t h e  o w n e r ' s  manual  o f  y o u r  r a d i o  t o  see w h a t  i s  t h e  
a c c e p t a b l e  power l eve l  a t  w h i c h  y o u r  r a d i o  s h o u l d  o p e r a t e .  
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OPERATION:  AMTOR 

AMTOR (AMateur T e l e t y p e  O v e r  R a d i o ) ,  an e r r o r  c o r r e c t i n g  
p r o t o c o l  s u i t e ,  i s  f u l l y  s u p p o r t e d  by t h e  MFJ-1278. Two 
modes a r e  a v a i l a b l e  w i t h  AMTOR. T h e s e  a r e  mode A and mode B.  

From command mode, ANTOR mode i s  e n t e r e d  by  t y p i n g :  

MODE AM <CR>, 

Note t h a t  t h e  MFJ-1278 d i s p l a y s  an "a-cmd:" o n c e  t h e  AMTOR 
mode h a s  been  e n t e r e d .  T h i s  tta-cmd:" command prompt l e t s  you 
know t h a t  you a r e  i n  AMTOR mode and o n l y  AMTOR commands a re  
r e c o g n i z e d  by t h e  MFJ-1278. To i s s u e  o t h e r  non AMTOR 
commands you w i l l  have  t o  r e t u r n  t o  t h e  normal  command mode 
( "cmd : command p rompt )  by  t y p i n g  "CTRL-C" . 
O p e r a t i o n  o f  t h e  Tun ing  I n d i c a t o r  i n  t h e  AMTOR mode i s  t h e  
same as  a l l  o t h e r  modes. S imply  t u n e  t h e  s i g n a l  s o  t h a t  t h e  
c e n t e r  LED segment  o f  t h e  Tun ing  I n d i c a t o r  i s  l i t  w i t h  each 
b u r s t  o f  AMTOR s i g n a l  rece ived .  

Mode A I IARQ" 

Automat i c  r e q u e s t  f o r  r e - t r a n s m i s s i o n  mode, known a s  
"Mode A " ,  i s  s i m i l a r  t o  p a c k e t  r a d i o  i n  a number o f  ways.  

The c a l l i n g  s t a t i o n  must  know e x a c t l y  t h e  I D  o f  t h e  c a l l e d  
s t a t i o n  i n  o r d e r  f o r  communica t ions  t o  o c c u r .  

The  " A R Q "  command c a u s e s  a l i n k  a t t e m p t .  T h i s  i s  s i m i l a r  t o  
a p a c k e t  CONNECT command. 

T h i s  i s  a one-on-one p r o t o c o l  meaning t h a t  i t  i s  used  f o r  
QSOs and i s  n o t  a p p r o p r i a t e  f o r  b r o a d c a s t  ( see  FEC and 
SELCALL f o r  more on b r o a d c a s t s ) .  

ARQ Mode A i n t r o d u c e s  a few new terms. " I n f o r m a t i o n  S e n d i n g  
S t a t i o n "  ( I S S )  and " I n f o r m a t i o n  R e c e i v i n g  S t a t i o n "  ( I R S ) .  
I n  ARQ,  a s t a t i o n  must  be  e i t h e r  t h e  ISS o r  t h e  IRS, and t h e  
s t a t i o n  t h a t  i s  t r a n s m i t t i n g  d a t a  i s  c a l l e d  t h e  ISS. 

One becomes an  ISS e i t h e r  by i s s u i n g  a s u c c e s s f u l  AMTOR c a l l  
( w i t h  t h e  A R Q ) ,  o r  when t h e  ISS r e l i n q u i s h e s  c o n t r o l  o f  t h e  
l i n k  ( t h r o u g h  + ? ) ,  o r  f i n a l l y ,  i f  a n  IRS l i n k  CHANGE ( see  
C H A N G E )  i s  r e q u e s t e d .  
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Mode 11 " A R Q " :  S e t u p  

F i r s t  you s h o u l d  d e c i d e  upon a s e l e c t i v e  c a l l  i d e n t i f i e r  and 
e n t e r  i t  a s  your  YYSELCALL. A s e l e c t i v e  c a l l  i s  formed by  
t a k i n g  t h e  s u f f i x  o f  y o u r  c a l l s i g n  and  a d d i n g  t o  t h e  f r o n t  
of i t ,  t h e  f i r s t  l e t t e r  o f  y o u r  c a l l s i g n .  I f  t h e r e  a r e  less 
t h a n  f o u r  c h a r a c t e r s ,  t h e n  add  t h e  f i r s t  l e t t e r  TWICE t o  t h e  
f r o n t  o f  t h e  c a l l  I D  s t r i n g .  

Examples  a r e :  
N2WX i s  NNWX 
WB2SPE i s  WSPE 

AMTOR d e p e n d s  on e v e r y o n e  h a v i n g  a u n i q u e  s e l e c t i v e  c a l l .  
I f  you f i n d  t he re  i s  a l r e a d y  a s t a t i o n  u s i n g  t h e  same c a l l  
t h a t  you would use t h e n  you may need  t o  b a s e  y o u r  ID upon 
t h e  c a l l  d i s t r i c t  t h a t  y o u ' r e  i n .  S e l e c t  a l e t t e r  b a s e d  upon 
t h e  t a b l e  be low:  

Example : 

N2WX becomes NWWX ( u s i n g  zone  2 )  

When MYSELCALL i s  s e t  t h e  MFJ-1278 i s  r e a d y  t o  r e c e i v e  and  
r e s p o n d  t o  AMTOR c a l l s .  

- Mode A " A R Q " :  O p e r a t i n g  

To s t a r t  t h e  ARQ c a l l ,  t y p e  IIARQ < s e l c a l l > "  and a c a r r i a g e  
r e t u r n .  The < s e l c a l l >  must  be  f o u r  c h a r a c t e r s  l o n g .  The MFJ- 
1278 CON and STA l e d s  w i l l  l i g h t  and y o u r  t r a n s m i t t e r  w i l l  
s t a r t  k e y i n g  on and  o f f  r e p e t i t i v e l y .  I f  t h e  o t h e r  
s t a t i o n  r e s p o n d s ,  you c a n  s t a r t  s e n d i n g  d a t a  ( s e e  be low)  o r  
you c a n  a b o r t  t h e  c a l l  by t y p i n g  QRT or R. 

When CON o r  STA e x t i n g u i s h e s ,  a l i n k  i s  e s t a b l i s h e d .  You 
may now t y p e  CONVERSE o r  i( t o  e n t e r  t h e  d a t a  mode and s t a r t  
t r a n s m i t t i n g  d a t a .  CON and STA w i l l  be  l i g h t i n g  and  
e x t i n g u i s h i n g  a t  v a r i o u s  times d e p e n d i n g  on how much d a t a  
you t r a n s m i t  and how good t h e  l i n k  is. 

When you a r e  t h r o u g h  t r a n s m i t t i n g ,  a l w a y s  use t h e  AMTOR 
e n d i n g  s i g n a l  NEVER u s e  a "K" ( l i k e  ' o v e r  t o  you KK') 
s i n c e  t h i s  w i l l  n o t  r e l i n q u i s h  t h e  ISS f u n c t i o n  and t h e  
s t a t i o n  y o u ' r e  work ing  w i l l  b e  u n a b l e  t o  t r a n s m i t  u n t i l  t h e  
i n f o r m a t i o n  s e n d e r  s e n d s  a "+?' I .  

If you w i s h  t o  end t h e  c o n t a c t ,  go back  t o  AMTOR command 
mode w i t h  a CTRL-C and t y p e  'IQRT". 
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W h i l e  you a re  t h e  c u r r e n t  r e c e i v i n g  s t a t i o n ,  you c a n ' t  s e n d  
any  new d a t a  t o  t h e  o t h e r  s t a t i o n .  Shou ld  you w i s h  t o  
b r e a k  i n  f o r  some r e a s o n  b e f o r e  t h e  o t h e r  s t a t i o n  s e n d s  
if+?tt, and you want t o  become t h e  t r a n s m i t t e r ,  go t o  AMTOR 
command mode w i t h  CTRL-C and t y p e  CHANGE. T h i s  f o r c e s  t h e  
r emote  ISS t o  r e v e r t  t o  t h e  IRS. Then you c a n  s t a r t  
t r a n s m i t t i n g  d a t a .  

I f  you e n c o u n t e r  a loss o f  sync ( r e p h a s i n g )  problem d u r i n g  
"ARQ" mode, i t  c o u l d  be  c a u s e d  by t h e  CPU o s c i l l a t o r  o f  t h e  
MFJ-1278 n o t  b e i n g  s e t  p r o p e r l y .  T h e  CPU o s c i l l a t o r  i s  
f a c t o r y  s e t  a t  4.91520 IYZHz. Tf a d j u s t m e n t  is  n e c e s s a r y ,  
remove t h e  c o v e r  o f  t h e  MFJ-1278 and a d j u s t  C 4 7  on t h e  
mother  b o a r d  f o r  p r o p e r  CPU o s c i l l a t o r  f r e q u e n c y .  A 
f r e q u e n c y  c o u n t e r  o r  o s c i l l o s c o p e  i s  needed  t o  make t h i s  
a d j u s t m e n t .  

slode A -  I' A R Q I' : _------ M on i t o r i n g 

The LISTEN command i s  u s e f u l  f o r  m o n i t o r i n g  o t h e r  p e o p l e ' s  
ARC) c o n t a c t s .  To u s e ,  t u n e  i n  a mode A s i g n a l  and t y p e  
LISTEN. Both CON and STA w i l l  l i g h t  u n t i l  t h e  s t a t i o n  i s  
s y n c h r o n i z e d ,  a t  which  t ime t h e  MFJ-1278 w i l l  s t a r t  t o  
rece ive .  

S i n c e  ARQ m o n i t o r i n g  i s  n o t  e r r o r  p r o t e c t e d  you may see 
o c c a s i o n a l  e r r o r s  o r  g a r b a g e  c h a r a c t e r s .  T h i s  depends  on  
how w e l l  o r  p o o r l y  you h e a r  b o t h  s i d e s  o f  t h e  QSO. T h e  
LISTEN mode i s  most u s e f u l  f o r  a l l o w i n g  a m a t e u r s  t o  
c o n t i n u e  t o  s e l f  p o l i c e  t h e i r  bands .  

Mode B "FEC": 

.'{ode 8 FEC i s  a "One t r a n s m i t t e r ,  many receivers1! mode. 
: J n l i k e  p a c k e t  o r  A R a ,  FEC d o e s  n o t  have  a one-on-one l i n k  
s e t u p ,  no r  d o e s  i t  have  a r e - t r a n s m i s s i o n  f e a t u r e .  

:{ode g t f F E C t ' :  S e t u p  

S e t u p  f o r  mode 3 FEC i s  t h e  same a s  A R Q ,  a l t h o u g h  a 
s e l e c t i v e  c a l l  is  n o t  r e q u i r e d  

Mode g "FEC": O p e r a t i n g  

To r e c e i v e  mode B FEC, t u n e  i n  t h e  FEC s i g n a l .  When t h e  
MFJ-1278 d e t e c t s  t h e  s y n c h r o n i z a t i o n  p a t t e r n  e i t h e r  t h e  CON 
o r  t h e  STA LED w i l l  l i g h t  (wh ich  depends  on t h e  e x a c t  p o i n t  
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i n  t h e  t r a n s m i s s i o n  t h a t  you t u n e  t o )  and r e c e i v e d  d a t a  
w i l l  b e g i n  t o  a p p e a r  on t h e  t e r m i n a l .  

lJse mode B FEC f o r  c a l l i n g  ( o r  f i n d i n g  o t h e r ' s )  C Q s ,  
o p e r a t i n g  i n  round t a b l e s ,  and  f o r  t r a n s m i t t i n g  b u l l e t i n s  
t o  more t h a n  one  s t a t i o n  a t  a time. To t r a n s m i t  YODE B 
FEC t y p e  FEC and a c a r r i a g e  r e t u r n .  Your t r a n s m i t t e r  w i l l  
key  up. Now t y p e  CONVERSE or  K t o  e n t e r  t h e  d a t a  mode 
and y o u ' r e  on t h e  a i r  w i t h  FEC. Anyth ing  you t y p e  now w i l l  
be  b r o a d c a s t .  

When y o u ' r e  done  t r a n s m i t t i n g ,  r e t u r n  t o  AMTOR command mode 
w i t h  CTRL-C and t y p e  R o r  QRT and a c a r r i a g e  r e t u r n  t o  
r e l e a s e  t h e  t r a n s m i t t e r .  A t  t h i s  p o i n t  a g a i n  t h e  MFJ-1278 
w i l l  a u t o m a t i c a l l y  a t t e m p t  t o  s y n c h r o n i z e  t o  any  mode B 
s i g n a l  i t  h e a r s .  

Mode S ttSELCALLtl: 

Mode S i s  e x a c t l y  l i k e  Mode B ,  EXCEPT t h a t  t h e  b r o a d c a s t i n g  
s t a t i o n  c a n  s e l e c t  one  o r  a g r o u p  o f  s t a t i o n s  t o  receive t h e  
t r a n s m i s s i o n .  By t u r n i n g  t h e  AMTOR SRXALL command OFF t o  
e n a b l e  t h e  I D  m a t c h i n g ,  you s p e c i f y  t h a t  y o u ' l l  o n l y  p r i n t  
messages  from mode S b r o a d c a s t s  a d d r e s s e d  t o  your  MYSELCAL 
a d d r e s s  . 

AMTOR S t a t u s  LED I n d i c a t o r s  

The  CON and STA LEDs have  s p e c i a l  meanings  i n  AMTOR modes. 

STA=OFF CON=OFF 

T h i s  i s  t h e  s t a n d b y  mode. The MFJ-1278 i s  r e a d y  t o  
r e s p o n d  t o  mode A r r A R Q t f  c a l l s ,  p r i n t  mode B "FEC", and 
( a c c o r d i n g  t o  SRXALL and MYSELCAL) p r i n t  mode S 
' I  SEL C AL 'I b r o ad  c a s t s . 

STA=OFF CON=ON 

T h i s  i s  t h e  i d l e  mode. I f  i n  a receive mode, t h e  MFJ- 
1278 i s  r e c e i v i n g  an  AMTOR " i d l e "  s i g n a l .  The o t h e r  
s t a t i o n  i s  s t i l l  b e i n g  r e c e i v e d  o k ,  t h o u g h  he i s  n o t  
t r a n s m i t t i n g  any  t e x t .  

I n  mode A t h i s  s i g n a l  c o u l d  a l s o  mean t h a t  a s e n d - r e c e i v e  
CHANGE i s  p e n d i n g  o r  t h a t  t h e  s e n d e r  i s  r e p e a t i n g  a 
b l o c k .  
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STA=ON CON=OFF 

' T h i s  i s  t h e  t r a f f i c  mode, The MFJ-1278 i s  c u r r e n t l y  
s e n d i n g  o r  r e c e i v i n g  t e x t .  

STA=ON CON=ON 

T h i s  i s  t h e  p h a s i n g  e r r o r  mode. I f  i n  a mode A c o n t a c t ,  
t h i s  means t h a t  t h e  YFJ-1278 i s  e i t h e r  t r y i n g  t o  re- 
e s t a b l i s h  a l i n k  o r  i s  s e n d i n g  i n d i c a t i o n  o f  a r e c e i v e  
e r r o r .  

I f  t h e  t4FJ-1278 i s  i n  mode L " L I S T E N "  t h e n  STASON 
CON=ON means t h e  h u n t  f o r  a s y n c h r o n i z a t i o n  t o  t h e  
s i g n a l  i s  a c t i v e .  
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OPERATION: NAVTEX 

Navtex is a new direct printing service operating on 518 
KHz. 

NAVTEX stands for Navigational Telex. It broadcasts urgent 
weather, navigational and other information that is intended 
for ships. 

Navtex Stations and Frequencies 

Navtex Stations currently cover most coastal areas of Europe 
and the Eastern United States. West Coast Stations for the 
United States are in various phases of planning or construc- 
tion, and will begin transmitting within a few years. 

Currently operational Navtex stations in the United States 
include locations in Portsmouth, Virginia, Boston, Miami, 
and New Orleans. A station in Sydney, Nova Scotia can also 
be received in many parts of the United States. 

Several Navtex stations are planned or already under con- 
struction on the West coast, including locations in San 
Francisco, Astoria, Oregon, Adak and Kodiak, Alaska, Long 
Beach, California and Honolulu. 

The system is fully installed in Europe, and is well on its 
way to becoming an international standard f o r  navigational 
informat ion. 

A partial list of stations and their broadcasting time is 
listed in Table 4-5 below: 

Table 4-5 Navtex Station & Frequencies 

Station aTH Station ID Broadcast Time (UTC) 

Miami 0 0000, 0600, 1200, 1800 
Portsmouth FI 0130, 0730, 1330, 1930 
New Orleans G 0300, 0900, 1500, 2100 
San Juan R 0415, 1015, 1615, 2215 
Bermuda* B 0100, 0700, 1300, I900 

........................................................... 

........................................................... 
+Bermuda station is not yet on line. 
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N a v t e x  O p e r a t i o n  

N a v t e x  i s  p a r t  o f  t h e  Mode B (FEC) AMTOR mode. Each N a v t e x  
t r a n s m i s s i o n  i s  p r e f a c e d  b y  t h e  c h a r a c t e r s  Z C Z C  f o l l o w e d  b y  
a f o u r  c h a r a c t e r  c o d e  o f  two l e t t e r s  t h a t  i d e n t i f y  t h e  
s t a t i o n  a n d  t y p e  o f  m e s s a g e  f o l l o w e d  b y  a number c o d e  f r o m  
00 t o  99 t h a t  i d e n t i f i e s  t h e  p a r t i c u l a r  message. T h i s  
p r e v e n t s  y o u r  MFJ-1278 f rom r e c e i v i n g  m e s s a g e s  t h a t  h a v e  
a l r e a d y  b e e n  r e c e i v e d .  I n  a d d i t i o n ,  you c a n  u s e  t h e  MFJ- 
1 2 7 8  commands NAVMSG and NAVSTN t o  p r e v e n t  y o u r  MFJ-1278 
f r o m  r e c e i v i n g  c e r t a i n  t y p e s  o f  N a v t e x  m e s s a g e s  a n d / o r  
c e r t a i n  N a v t e x  s t a t i o n s  y o u  d o n ' t  want  t o  receive.  

T h e  f i r s t  two c h a r a c t e r s  c o n s i s t  o f  two l e t t e r s  (from A t o  
Z). The f i r s t  l e t t e r s  i d e n t i f y  t h e  s t a t i o n  w i t h i n  a 
p a r t i c u l a r  a r ea .  ( E a c h  r e c e i v i n g  area i s  l i m i t e d  t o  26 
s t a t i o n s ) .  The s e c o n d  l e t t e r  i d e n t i f i e s  t h e  t y p e  o f  
m e s s a g e .  Refer t o  t h e  f o l l o w i n g  e x p l a n a t i o n  of  t h e  NAVMSG 
command f o r  t h e  d i f f e r e n t  t y p e s  o f  m e s s a g e s  t h a t  a r e  i d e n t i -  
f i e d  by t h i s  s e c o n d  l e t t e r .  

The NAVMSG a n d  NAVSTN commands a l l o w  you t o  c h o o s e  b o t h  t h e  
t y p e s  o f  messages you r e c e i v e  a n d  t h e  s t a t i o n s  you r e c e i v e .  
The o t h e r  command t h a t  a p p l i e s  i s  t h e  NAVTEX command. 

To e n t e r  N A V T E X  mode, you must  f i r s t  e n t e r  AMTOR mode by 
t y p i n g  : 

MODE AM <CR> 

t h e n  t y p e :  

NAVTEX ON < C R >  

MFJ-1278 w i l l  d i s p l a y  'In-cmd: 'I N a v t e x  command prompt  
i n d i c a t i n g  t h a t  i t  i s  r e a d y  t o  m o n i t o r  a n y  N a v t e x  messages. 
Tune y o u r  r a d i o  t o  518 KHz. 

To r e c e i v e  N A V T E X ,  MFJ-1278 must  f i r s t  r e c e i v e  t h e  Z C Z C  
s t a r t  message, f o l l o w e d  b y  t h e  f o u r  c h a r a c t e r  p r e a m b l e  
d e s c r i b e d  a b o v e .  I f  t h i s  i s  n o t  r e c e i v e d  i n t a c t ,  t h e  
m e s s a g e  w i l l  n o t  be  r e c e i v e d .  A t  t h e  e n d  of  t h e  message, 
N N N N  w i l l  be  r e c e i v e d  a n d  t h e  MFJ-1278 w i l l  s t o p  r e c e i v i n g  
t h e  N a v t e x  m e s s a g e .  

MFJ-1278 w i l l  remember t h e  l a s t  200 f o u r  c h a r a c t e r  p r e a m b l e s  
r e c e i v e d  w i t h  less  t h a n  l / 8  o f  i t s  c h a r a c t e r s  r e c e i v e d  i n  
e r r o r .  MFJ-1278 w i l l  n o t  r e p r i n t  a n y  o f  t h e s e  messages when 
t h e y  a r e  r e - t r a n s m i t t e d  from t h a t  N a v t e x  s t a t i o n .  If you 
e x i t  t h e  "a-cmd:" command p r o m p t ,  t h e  p r e a m b l e  memory i s  
e r a s e d .  

Emergency messages a r e  numbered 00 a n d  w i l l  a l w a y s  b e  
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p r i n t e d  regard less  o f  w h e t h e r  t h e y  h a v e  a l r e a d y  been  
r e c e i v e d .  

To p r e v e n t  y o u r  MFJ-1278 f r o m  r e c e i v i n g  c e r t a i n  N a v t e x  
s t a t i o n s ,  j u s t  t y p e  "NAVSTN X X X X X X X X X X X X X "  w h e r e  each X i s  
t h e  i d e n t i f y i n g  l e t t e r  of  t h e  s t a t i o n  you want  t o  r e c e i v e .  
Your l i s t  o f  s t a t i o n s  t o  r e c e i v e  may c o n t a i n  up t o  26 
l e t t e r s ,  each r e p r e s e n t i n g  a s t a t i o n .  

For  e x a m p l e ,  i f  you want  t o  r e c e i v e  o n l y  s t a t i o n s  A ,  C and  
P ,  t h e n  you t y p e  "NAVSTN ACP". O n l y  s i g n a l s  f r o m  t h e s e  
t h r e e  s t a t i o n s  w i l l  be r e c e i v e d  b y  y o u r  MFJ-1278. 

I f  you want  t o  p r e v e n t  c e r t a i n  s t a t i o n s  f rom b e i n g  r ece ived ,  
l e a v e  t h e n  o f f  t h e  l i s t .  Then,  t h o s e  s t a t i o n s  w i l l  n o t  be 
rece ived  w h i l e  o t h e r s  w i t h i n  t h e  r e c e i v i n g  area w i l l .  

You may a l s o  t y p e  IINAVSTN ALL" ( t h e  D e f a u l t  v a l u e )  t o  
rece ive  a l l  N a v t e x  s t a t i o n s .  

NAVMSG w o r k s  l i k e  t h e  NAVSTN command w i t h  t h e  ALL p a r a m e t e r  
u s e d  t o  e x c l u d e  a l l ,  o r  t o  s p e c i f y  t h e  t y p e  o f  m e s s a g e s  t o  
r e c e i v e .  

T h e  t y p e s  o f  N a v t e x  messages c u r r e n t l y  are:  

A:  N a v i g a t i o n a l  w a r n i n g s  
B: S t o r m  W a r n i n g s  
C :  R e p o r t s  o f  Ice  
D :  S e a r c h / R e s c u e  I n f o r m a t i o n  
E :  W e a t h e r  f o r e c a s t s  
F: P i l o t  S e r v i c e  Messages 
G :  DECCA S y s t e m  

I :  Omega S y s t e m s  
J :  SATNAV S y s t e m s  

H: LORAN-C 

i( t h r u - Z  a r e  n o t  i n  u s e  a t  t h i s  time. They a r e  r e s e r v e d  f o r  
f u t u r e  u s e .  

To e x i t  N A V T E X  mode, t y p e :  

NAVTEX OFF 

YFJ-1278 w i l l  r e t u r n  t o  a-cmd: command mode. I s s u i n g  
a n o t h e r  C o n t r o l - C  t o  e n t e r  t h e  "cmd:ft command prompt  f o r  
non-amtor  o p e r a t i o n .  

NAVTEX commands a r e  e x p l a i n e d  i n  t h e  COMMANDS c h a p t e r  i n  
t h i s  i n s t r u c t i o n  manual .  
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OPERATION: FAX 

The M F J - 1 2 7 8  p r o v i d e s  a n  i n d e p e n d e n t  modem t o  t r a n s m i t  
and  r e c e i v e  FAX w i t h  m u l t i - l e v e l  o f  g r a y s .  FAX modes 
s u p p o r t e d  by  t h e  MFJ-1278 a r e  l i s t e d  i n  T a b l e  4 - 5 .  T h e s e  
i n c l u d e  W e a t h e r  FAX (FAXMODE 3 )  a n d  wire  p h o t o g r a p h s  
(FAXMODE I). However ,  t h e  b u i l t - i n  p r i n t e r  p o r t  o f  t h e  MFJ- 
1278 w i l l  s u p p o r t  2 l e v e l s  FAX. I n  o r d e r  t o  s u p p o r t  more 
t h a n  2 l e v e l s  i n  FAX, y o u  m u s t  h a v e  t h e  s p e c i f i c  t e r m i n a l  
p r o g r a a  f o r  y o u r  c o m p u t e r  t 3  s u p p o r t  m u l t i - g r a y  l e v e l s .  

F A X  o p e r a t i o n  o f  t h e  M?J-1279 d o e s  n o t  r e q u i r e  a n y  
s p e c i a l  c o m p u t e r  o r  s o f t w a r e  t o  r e c e i v e  FAX p i c t u r e s  on 
y o u r  Epson  g r a p h i c s  c o m p a t i b l e  p r i n t e r .  However ,  t o  
p r i n t  a FAX p i c t u r e  t o  y o u r  c o m p u t e r  sc reen  3r t o  s a v e  
?,AX p i c t u r e s  t o  d i s k ,  you n e e d  s o f t w a r e  t h a t  a l l o w s  t h e s e  
o p e r a t i o n s .  YFJ  E n t e r p r i s e s ,  I n c .  o f f e r s  t e r m i n a l  
s o f t w a r e  f o r  some c o m p u t e r s  t o  s u p p o r t  t h i s  o p e r a t i o n .  
T n i s  s o f t w a r e  a l l o w s  y o u  t3 p r i n t  FAX p i c t u r e s  t o  s c r e e n  i n  
n e a r  r e a l  time a n d  t o  s a v e  ? A X  p i c t u r e s  t o  d i s k .  FAX 
p i c t u r e s  s a v e d  on  d i s k  c a n  be  r e - t r a n s m i t t e d ,  s e n t  t o  y o u r  
p r i n t e r ,  o r  r e c a l l e d  t o  s c r e e n  a t  a n y  t ime. 

MFJ T e r m i n a l  p r o g r a m s  w h i c h  support on  s c r e e n  2 - l e v e l s  FAX 
o p e r a t i 3 n  a r e  a s  f o l l o w s :  

1 .  M F J - 1 2 9 4  f o r  I?;&! ? C / X T I A ' I  and  c o m p a t i b l e s  i n  5- 
1 / 4 I t d i s k .  

3 .  PF'J-128 '7  f o r  App le  V a c i n t o s h  c o m p u t e r  i n  3 -1 /2"  dis!c .  

4 .  h!".T-1232 for Commodore 2-54 a n d  C-123 i n  5 - 1 / 4 " d i s k .  
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FAX Forma t s  

The MFJ-12’78 l e t s  you r e c e i v e  and t r a n s m i t  FAX. The  
m o d u l a t o r  and d e m o d u l a t o r  of  t h e  MFJ-1278 are  p r e - s e t  
t o  a l l o w  FAX o p e r a t i o n  w i t h o u t  any  r e c a l i b r a t i o n .  T h e  
MFJ-1278 w i l l  s u p p o r t  FAX f o r m a t s  l i s t e d  i n  Table  4-6. 

T a b l e  4-6: MFJ-1278 FAX Forma t s  

FAXMODE I L i n e s  p e r  I L i n e s  p e r  i Type o f  
(n) I Minu te  Second S e r v i c e  I I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 I 60 l i n e / r n i n .  I I l ine /sec .  I Wire P h o t o g r a p h s  

2 I 90 l i n e / m i n .  1 1.5 l i n e / s e c .  

3 I 1 2 3  l i n e / m i n .  I 2 l i n e / s e c .  I Weather  FAX 

4 I 240 l i n e / m i n .  I 4 l i n e / s e c .  I S a t e l l i t e  Weather  
FAX 

5 I 360 l i n e / r n i n .  I 6 l i n e / s e c .  I 

6 I 480 l i n e / m i n .  I 8 l i n e / s e c .  I 
7 i 180  l i n e / m i n .  I 3 l i n e / s e c .  I 

You may change  t h e  f o r m a t  w i t h  t h e  FAXMODE command. From 
command mode, t y p e :  

FAXMODE n < C R >  

Where n i s  a number f rom 1 t h r u  7 a s  l i s t e d  i n  t h e  T a b l e  4- 
5. 

For  example ,  i f  you  want t o  change  t o  FAX f o r m a t  1 ( S O  l i n e s  
p e r  m i n u t e ) ,  t y p e :  

FAXMODE 1 <CR> 

The MFJ-1278 w i l l  b e  s e t  t o  r e c e i v e  o r  t r a n s m i t  FAX f o r m a t  
1 .  
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FAX F r e q u e n c y  

FAX transmitting stations are usually found on the HF 
bands. Weather FAX stations are generally upper sideband. 
Some of these stations maintain a regular schedule. Table 
4-7 lists the frequencies of some FAX stations. 

T a b l e  4-7: FAX STATION FREQUENCIES 

Service I Band I Frequency (KHz) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
We at her ! USB \ 3,357.00 4,268.00 4,975.00 6,946.00 

Photographs! LSB \ 10,680.70 17,673.90 18,434.90, 
20,738.00 

10,865.00 12,125.00 20,015 

Other FAX Frequencies 

The f o l  lowing frequencies were obtained from 
Popular Communication Magazine: 

~- 

FREQUENCIES (KHz, USB) I LOCATIONS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
4,2710.00 9,890.00 13,510.00 I Halifax, Canada 

8,502.00 12,750.00 I Boston, MA 

9,389.50 11,035.00 I Brentwood, NY 
4,793.50 10,185.00 12,201.00 14,671.501 Washington, DC 

9,157.50 17,447.50 I Mobile, AL 

8,080.00 10854.00 16,410.00 \ Norfolk, VA 

4,802.50 9,440.00 13,862.50 1 Hawaii 

7,770.00 11,090.00 13,627.50 I Hawaii 

8,459.00 ! Alaska 

4,346.00 8,682.00 12,730.00 17,151.20 1San Francisco, CA 

8,646.00 17,410.50 ! San Diego, CA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Chapter 4 Page 48 



MFJ-1278 I n s t r u c t i o n  Manual BASIC OPERATION: ALL MODES 

FAX O p e r a t i o n  I n s t a l l a t i o n  

Radio  i n t e r f a c e  f o r  FAX o p e r a t i o n  i s  t h e  same as  f o r  o t h e r  
modes o f  o p e r a t i o n .  Rad io  c o n n e c t i o n  o f  t h e  MFJ-1278 t o  
your  r a d i o  i s  d e s c r i b e d  i n  C h a p t e r  3 o f  t h e  MFJ-1278 manual .  

P r i n t e r  Connec t ion  

I f  you have  a t e r m i n a l  program which  s u p p o r t s  FAX p r i n t i n g  
t o  t h e  computer  s c r e e n ,  t h e n  you s h o u l d  a t t a c h  y o u r  p r i n t e r  
t o  your  computer  p r i n t e r  p o r t  and n o t  t o  t h e  MFJ-1278.  I n  
t h i s  c a s e  t u r n  t h e  PRINTGRA command OFF. If you i n t e n d  t o  
r e c e i v e  t h e  FAX p i c t u r e  and s e n d  i t  t o  t h e  p r i n t e r  t h a t  is  
a t t a c h e d  t o  t h e  MFJ-1278 p a r a l l e l  p o r t  t h e n  t u r n  t h e  
PRINTCRA command O N .  

To i n s u r e  s u c c e s s f u l  FAX p i c t u r e s  p r i n t e d  t o  your  p r i n t e r ,  
you must make s u r e  t h a t  y o u r  p r i n t e r  i s  p r o p e r l y  s e t .  Make 
s u r e  t h a t  your  p r i n t e r  i s  se t  t o  "EPSON" , " I B M "  o r  
c o m p a t i b l e  g r a p h i c s  mode. T h i s  i s  u s u a l l y  s e l ec t ed  by 
DIP s w i t c h e s  o n  t h e  p r i n t e r .  Select  "EPSON" g r a p h i c s  
mode f i r s t .  I f  "EPSON" g r a p h i c s  mode d o e s  n o t  work,  
t h e n  you s h o u l d  s e t  your  p r i n t e r  t o  "IBM1I g r a p h i c s  mode and 
t r y  a g a i n .  

R e c e i v i n g  FAX 

From command mode, t h e  MFJ-1278 c a n  be set  t o  FAX mode 
by t y p i n g :  

MODE FX < C R >  

S e l e c t  t h e  des i r ed  FAX mode by t y p i n g :  

FAXMODE n <CR> 

n is t h e  FAX f o r m a t  as i n d i c a t e d  by FAX Format  T a b l e  4-6 .  
F o r  HF w e a t h e r  FAX, s e l e c t  FAXMODE 3. The d e f a u l t  FAX 
mode f o r  MFJ-1278 i s  FAXMODE 3 (120 l i n e s  p e r  m i n u t e  
f o r m a t ) .  T h i s  i s  t h e  f o r m a t  used  by most  w e a t h e r  FAX 
s t a t i o n s .  For  o t h e r  FAX f o r m a t  use o t h e r  n v a l u e  a s  l i s t e d  
i n  Tab le  4-6. 

S e t  t h e  PRINTGRA command t o  ON i f  you are p r i n t i n g  t h e  FAX 
p i c t u r e  t o  t h e  p r i n t e r  a t t a c h e d  t o  t h e  MFJ-1278 p a r a l l e l  
p r i n t e r  p o r t .  S e t  t h e  PRINTGRA command t o  OFF if you a re  
p r i n t i n g  t h e  FAX p i c t u r e  t o  t h e  computer  s c r e e n .  Note t h a t  
t o  p r i n t  FAX p i c t u r e  t o  t h e  computer  s c r e e n  r e q u i r e s  a 
t e r m i n a l  program which  w i l l  p e r f o r m  t h i s  f u n c t i o n .  
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S e t  t h e  a u d i o  o u t p u t  o f  your  r a d i o  t o  normal  volume. Tune 
your  r a d i o  t o  a d e s i r e d  f r e q u e n c y .  If  you a r e  n o t  
f a m i l i a r  w i t h  r e c o g n i z i n g  FAX s i g n a l s ,  may want  t o  
s e l e c t  one  o f  t h e  w e a t h e r  FAX f r e q u e n c i z z u  l i s t e d  above .  
Weather  FAX i s  u s u a l l y  t r ansmi t t ed  a t  120 l i n e s  p e r  
m i n u t e .  T h i s  i s  a h o r i z o n t a l  s c a n n i n g  r a t e  o f  2 
l i n e s  p e r  s e c o n d .  So by l i s t e n i n g  t o  t h e  s c a n n i n g  r a t e ,  
you c a n  d e t e r m i n e  w h a t  f o r m a t  you s h o u l d  s e t  t h e  MFJ-1278 on 
t o  r e c e i v e  t h e  s i g n a l .  

After t u n i n g  i n  t h e  d e s i r e d  FAX f r e q u e n c y ,  set  t h e  THRESHOLD 
c o n t r o l  t o  maximum c l o c k w i s e  r o t a t i o n .  Tune t h e  r a d i o  s o  
t h a t  t h e  DCD LED r e m a i n s  l i t .  Now o b s e r v e  t h e  TUNING 
INDICATOR o f  t h e  MFJ-1270 w h i l e  f i n e  t u n i n g  y o u r  r a d i o ,  
You w i l l  n o t i c e  t h a t  w i t h  e a c h  s c a n  t h e  t u n i n g  i n d i c a t o r  
w i l l  move toward  t h e  c e n t e r .  Tune t h e  r a d i o  so  t h a t  t h e  
t u n i n g  i n d i c a t o r  i s  c e n t e r e d  a t  t h e  end o f  e a c h  FAX s c a n .  
Once you a c h i e v e  t h i s ,  t h e  FAX s i g n a l  i s  t u n e d  i n  and t h e  
b1FJ-1278 i s  r e a d y  t o  decode  t h e  FAX s i g n a l .  

- FAX P r i n t i n g  P r i n t e r  

T h i s  s e c t i o n  a p p l i e s  i f  you h a v e  your  "EPSON" o r  ttIBM'r 
g r a p h i c s  c o m p a t i b l e  p r i n t e r  a t t a c h e d  t o  t h e  p a r a l l e l  p o r t  o f  
t h e  YFJ-1270. 

."lost commands t h a t  a f f e c t  FAX p r i n t i n g  d e f a u l t  t o  a v a l u e  
which  w i l l  a l l o w  s u c c e s s f u l  p r i n t i n g .  However,  
b e f o r e  p r i n t i n g ,  make s u r e  t h e  commands EPSON and PRINTGRA 
a r e  ON.  P r i n t i n g  a FAX image d i r e c t l y  t o  a p r i n t e r  w i l l  
n o t  f u n c t i o n  u n l e s s  EPSON and PRINTGRA a r e  ON.  

After s e l e c t i n g  t h e  d e s i r e d  FAX mode, t y p e  i( t o  l e a v e  
command mode and e n t e r  t h e  CONVERSE mode. Once i n  CONVERSE 
mode t h e  MFJ-1278 i s  i n  s t a n d b y - r e c e i v e  mode. T h i s  means 
t h a t  t h e  MFJ-1278 i s  l i s t e n i n g  t o  t h e  r a d i o  f o r  t h e  
d i s t i n c t i v e  " t i c - t i c "  t h a t  i n d i c a t e s  t h e  s y n c h r o n i z a t i o n  
p e r i o d  a t  t h e  b e g i n n i n g  o f  a p i c tu re .  I f  t h e  MFJ-1278 
h e a r s  t h e  " t i c - t i c "  well enough ,  i t  w i l l  e s t a b l i s h  a l o c k  
o n t o  t h e  s i g n a l  and s t a r t  p r i n t i n g  t o  t h e  p r i n t e r .  The 
p r i n t e r  w i l l  p r i n t  upon e a c h  s c a n  o f  t h e  FAX p i c t u r e .  

The  MFJ-1278's b u i l t - i n  LOCK d e t e c t s  t h e  b e g i n n i n g  o f  
e a c h  p i c t u r e  b e f o r e  s t a r t i n g  t o  p r i n t .  T h i s  i n s u r e s  e a c h  

want  t h e  p r i n t e r  t o  s t a r t  t o  p r i n t  i n  t h e  m i d d l e  o f  t h e  
p i c t u r e ,  you may f o r c e  a l o c k  on t h e  p i c t u r e  and t h e  
p r i n t e r  w i l l  b e g i n  t o  p r i n t  upon t h e  I l fo rce  l o c k " .  To 
f o r c e  a l o c k ,  you s i m p l y  t y p e  t h e  l e t t e r  I1Ltt  w h i l e  i n  t h e  
FAX s t a n d b y - r e c e i v e  mode. 

p i c t u r e  w i l l  b e  p r i n t e d  from t o p  t o  bo t tom.  I f  you 
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T h e  LOCK d e t e c t  f e a t u r e  on t h e  MFJ-1278 i s  e f f e c t i v e  f o r  
FAXMODE 3 .  For o t h e r  FAXMODEs, you w i l l  want  t o  f o r c e  a 
LOCK a t  t h e  b e g i n n i n g  o f  t h e  p i c t u r e  t o  i n s u r e  p r o p e r  
p r i n t i n g .  

I f  t h e  FAX p i c t u r e  a p p e a r s  t o  b e  p r i n t e d  s h i f t e d  t o  t h e  
r i g h t ,  you c a n  t y p e  t h e  ll<lf key  t o  s h i f t  t h e  p i c t u r e  t o  t h e  
l e f t .  Each r e p e t i t i o n  o f  t h e  r r < l l  key w i l l  s h i f t  t h e  
p i c t u r e  l / l O f l  t o  t h e  l e f t .  To s h i f t  t h e  p i c t u r e  t o  t h e  
r i g h t ,  u s e  t h e  r r > r l  key.  Each r e p e t i t i o n  o f  t h e  I I > I I  key  w i l l  
s h i f t  t h e  p i c t u r e  t o  t h e  r i g h t  1/10". For  example ,  i f  you 
needed  t o  s h i f t  t h e  p i c t u r e  t o  t h e  l e f t  1 i n c h ,  you would 
p r e s s  t h e  " < "  key t e n  times. The p i c t u r e  c a n  be  s h i f t e d  t o  
t h e  r i g h t  o r  l e f t  a t  a n y  t ime d u r i n g  p r i n t i n g .  

I f  y o u r  p i c t u r e  i s  e l o n g a t e d  h o r i z o n t a l l y  o r  v e r t i c a l l y ,  
you c a n  c o r r e c t  t h i s  by s e t t i n g  t h e  ASPECT r a t i o .  ASPECT i s  
used  t o  e s t a b l i s h  a r e a s o n a b l e  a s p e c t  r a t i o  be tween 
h o r i z o n t a l  and v e r t i c a l  p r e s e n t a t i o n  o f  FAX g r a p h i c s .  
ASPECT r a t i o  c a n  be  s e t  be tween 2 t h r u  8 ,  w i t h  2 b e i n g  t h e  
optimum a s p e c t  r a t i o  f o r  w e a t h e r  FAX. The  d e f a u l t  ASPECT 
r a t i o  o f  t h e  MFJ-1278 i s  2.  The ASPECT r a t i o  c a n  b e  se t  
by u s i n g  t h e  command ASPECT f o l l o w e d  by a number f rom 2 t h r u  
8. I f  you f i n d  t h a t  y o u r  p i c t u r e  seems t o  be 
e l o n g a t e d  h o r i z o n t a l l y ,  you s h o u l d  d e c r e a s e  t h e  v a l u e  o f  
a s p e c t .  I f  t h e  p i c t u r e  i s  e l o n g a t e d   vertical,^, you s h o u l d  
i n c r e a s e  t h e  a s p e c t  v a l u e .  

I f  you n o t i c e  s p a c e s  i n  t h e  p r i n t e d  p i c t u r e ,  you s h o u l d  se t  
GRAPHLF t o  OFF. The CRAPHLF command d e t e r m i n e s  w h e t h e r  t h e  
MFJ-1278 w i l l  i s s u e  a l i n e  f e e d  b e f o r e  t h e  c a r r i a g e  r e t u r n  
on e v e r y  l i n e  of g r a p h i c s .  CRAPHLF d e f a u l t s  t o  OFF. For  
most  p r i n t e r s  G R A P H L F  s h o u l d  be  s e t  t o  ON. 

I f  t h e  p r i n t e d  p i c t u r e  a p p e a r s  t o  be  s l a n t e d  t o  t h e  l e f t  o r  
t o  t h e  r i g h t ,  t h i s  i n d i c a t e s  t h a t  t h e  m a s t e r  CPU c l o c k  on 
t h e  MFJ-1278 may n o t  be  i n  f r e q u e n c y  w i t h  t h e  t r a n s m i t t i n g  
s i g n a l .  To c o r r e c t  t h i s  p rob lem,  you w i l l  n eed  t o  remove 
t h e  c o v e r  o f  t h e  MFJ-1278 and  a d j u s t  t h e  w h i t e  c a p a c i t o r  
trimmer, C47. T h i s  a d j u s t m e n t  d o e s  n o t  r e q u i r e  any  s p e c i a l  
e q u i p m e n t .  S imply  a d j u s t  C47 1/8 r o t a t i o n  a t  a time and 
l e t  t h e  p r i n t e r  p r i n t  a few l i n e s  o f  t h e  FAX p i c t u r e .  I f  
t h e  p i c t u r e  seems t o  be g e t t i n g  w o r s e ,  r o t a t e  t h e  trimmer i n  
t h e  o p p o s i t e  d i r e c t i o n .  R e p e a t  t h i s  p r o c e d u r e  u n t i l  t h e  
p i c t u r e  i s  s t r a i g h t  v e r t i c a l l y .  

D i s p l a y  FAX P i c t u r e  on Computer S c r e e n  & Save  i t  t o  D i s k  

The MFJ-1278 f i r m w a r e  d o e s  n o t  s u p p o r t  p r i n t i n g  t o  your  
compute r  s c r e e n  o r  a l l o w  you t o  s a v e  FAX p i c t u r e s  i n  d i s k  
f i l e s .  You need  s p e c i a l  s o f t w a r e  f o r  y o u r  p a r t i c u l a r  
compute r  t h a t  p r o v i d e s  t h e s e  f e a t u r e s .  
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For IBM PC/XT/AT o r  c o m p a t i b l e s ,  M a c i n t o s h  and  Commodore 
C64/128 u s e r s ,  MFJ o f f e r s  a n  o p t i o n a l  S t a r t e r  P a c k  w h i c h  
w i l l  a l l o w  you t o  rece ive  SSTV/FAX i n  n e a r  r e a l  time t o  t h e  
s c r e e n .  SSTV/FAX p i c t u r e s  c a n  a l s o  be sav.ed on  d i s k  w i t h  
s o f t w a r e  s u p p l i e d  w i t h  t h e  S t a r t e r  P a c k .  P . i c t u r e s  s a v e d  on  
d i s k  may be  r e - t r a n s m i t t e d ,  r e c a l l e d  t o  p r i n t  t o  t h e  s c r e e n  
o r  s e n t  t o  t h e  p r i n t e r  a t  a n y  time. O r d e r  MFJ-1284 f o r  IBM 
PC/X'I'/AT o r  c o m p a t i b l e s ,  MFJ-1287 f o r  M a c i n t o s h  c o m p u t e r  a n d  
XFJ-1282 f o r  Commodore C64/C129. 

I f  you a r e  u s i n g  o n e  o f  t h e  a b o v e  t e r m i n a l  p r o g r a m  you 
s h o u l d  f i r s t  t u r n  PRINTCRA OFF. F o l l o w  t h e  i n s t r u c t i o n s  
g i v e n  i n  t h e  s o f t w a r e  d o c u m e n t a t i o n  t o  receive FAX p i c t u r e s  
on t h e  s c r e e n  o r  t o  save  t h e  p i c t u r e s  t o  d i s k  f i l e s .  

F o r  t h o s e  who w i s h  t o  wri te  s p e c i a l  s o f t w a r e  t o  h a n d l e  FAX 
g r a p h i c s  a n d  d i s p l a y  i t  on s c r e e n ,  t h e  f o l l o w i n g  i n f o r m a t i o n  
may be  u s e f u l  f o r  you .  

When t h e  PRINTGRA command o f  t h e  MFJ-1278 i s  ON, FAX 
p i c t u r e s  r e c e i v e d  w i l l  be s e n t  t o  t h e  g r a p h i c s  p r i n t e r  
a t t a c h e d  t o  t h e  YFJ-1278 p r i n t e r  p o r t .  I f  PRINTGRA i s  OFF, 
t h e  MFJ-1278 w i l l  d i r e c t  t h e  p i c t u r e  g r a p h i c s  t o  y o u r  
t e r m i n a l  t h r u  t h e  RS-232C p o r t  o f  t h e  MFJ-1278. T h i s  FAX 
f o r m a t  t h r u  t h e  RS-232 p o r t  w i l l  b e  i n  e i t h e r  2 l e v e l s  
(MULTIFAX OFF) o r  m u l t i - l e v e l  raw d a t a  f o r m a t  (MULTIFAX O N ) .  
The d e f a u l t  i s  t h e  2 l e v e l s  d a t a  f o r m a t .  To s a v e  t o  d i s k  
o r  d i s p l a y  on y o u r  c o m p u t e r  s c r e e n ,  t h e  t e r m i n a l  p r o g r a m  you 
u s e d  must  b e  c o m p a t i b l e  w i t h  t h e  m u l t i - l e v e l  raw d a t a  f o r m a t  
o r  i t  must  be c o m p a t i b l e  w i t h  t h e  2 l e v e l s  "FAX frame" 
f o r m a t :  

Two L e v e l s  FAX P i c t u r e s  Format  

l'he FAX frame s e n t  t o  t h e  u s e r ' s  t e r m i n a l  c o n t a i n s  ca r r i age  
c o n t r o l  i n f o r m a t i o n ,  g r a p h i c s  s e t u p  i n f o r m a t i o n  a n d  t lnnnrf 
c o l u m n s  o f  6-row h i g h  d o t  g r a p h i c s .  

LF, C R ,  ESC x x ,  ESC x x x ,  < < n n n  c h a r a c t e r  o f  g r a p h i c s > >  

S p e c i a l  n o t e :  i n  o r d e r  t o  a l l o w  t h e  FAX f r a m e s  t o  p a s s  
t h r o u g h  w i t h o u t  s p e c i a l  h a n d l i n g ,  e a c h  charac te r  i n  t h e  
frame i s  b i a s e d  upward w i t h  t h e  v a l u e  $ 3 0  ( H e x ) ,  so o n l y  
c h a r a c t e r s  o f  ASCII v a l u e  $30 t h r o u g h  $7F a r e  s e n t  t o  t h e  
t e r m i n a l .  

A few s i d e  e f f e c t s  of  t h e  s p e c i a l  h a n d l i n g :  

1 .  FAX frames and  p i c t u r e s  may b e  t r a n s m i t t e d  i n  PACKET o r  
ASCII o r  l o g g e d  t o  d i s k  w i t h o u t  c o n c e r n  f o r  b i n a r y  
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t r a n s f e r s .  

2 .  The r ' ~ "  v a l u e s  i n  t h e  FAX h e a d e r  a r e  n o t  u s e f u l  f o r  
d e t e r m i n i n g  t h e  f o r i n a t  o f  t h e  FAX p i c t u r e  ( s i n c e  2 b i t s  o f  
t h e  8 S i t  l e n g t h s  a r e  l o s t ) .  T h i s  i s  n o t  s e r i o u s  p r o v i d e d  
y o u  a r e  a w a r e  o f  w h i c h  f o r m a t  a FAX p i c t u r e  was c o p i e d  
u n d e r .  

The  number o f  g r a p h i c s  c h a r a c t e r s ,  " n n n r r ,  f o l l o w i n g  a FAX 
f r a m e  h e a d e r ,  d e p e n d s  on  t h e  FAXMODE. See h o r i z o n t a l  
d e n s i t y  u n d e r  t h e  FAX?iODE command f o r  more i n f o r m a t i o n .  

Y u l t i - l e v e l  FAX P i c t u r e  R a w  Data Forinat  

i n  FAX mode t h e  YFJ-1278 c a n  p r o v i d e  d a t a  t h r u  t h e  R S - 2 3 2  
p o r t  i n  r aw d a t a  f o r m a t .  W i t h  s p e c i a l  t e r m i n a l  s o f t w a r e  
w h i c h  c a n  s u p p o r t  t h i s  d a t a  f o r m a t ,  y o u  c a n  d i s p l a y  a n d  s a v e  
a u l t i - g r a y  l e v e l s  p i c t u r e s .  The number o f  g r a y  l eve l s  w h i c h  
t h e  raw d a t e  f o r m a t  p r o v i d e d  t h r u  t h e  RS-232 p o r t  i s  
d e t e r m i n e d  by  t h e  command TVBREAK. C u r r e n t  T V B R E A Y  i s  s e t  t o  
8 l e v e l s  o f  g r a y .  

To i n v o k e  m u l t i - l e v e l  F A X  r e c e i v i n g ,  u n d e r  t h e  crnd: p r o m p t ,  
t y p e  : 

VULTIFAX ON < C R >  

t h e n ,  make s u r e  t h a t  y o u  a r e  i n  t h e  FAX mode b y  t y p i n g :  

MODE FX <CR> 

Type K t o  e n t e r  CONVERSE mode, t h e n  t y p e  L t o  s t a r t  
r e c e i v i n g  r aw FAX d a t a .  N o t e  t h a t  w i t h  MULTIFAX t u r n e d  On,  
you m u s t  t y p e  L t o  s t a r t  r e c e i v i n g  d a t a .  U n l i k e  t h e  2 
l e v e l s  f o r m a t  w h i c h  t h e  MFJ-1278 f i r m w a r e  d e t e c t s  t h e  
b e g i n n i n g  o f  a F A X  p i c t u r e  a n d  a l s o  s i g n a l  t h e  e n d  o f  t h e  
FAX p i c t u r e ,  i n  m u l t i - l e v e l  FAX t h e  t e r m i n a l  p r o g r a m  w i l l  
e s t a b l i s h  s y n c h r o n i z a t i o n  a n d  d e c i d e  when t o  s t a r t  and  when 
t o  f i n i s h  p r i n t i n g  p i c t u r e  t o  t h e  s c r e e n .  

U o t e  t h a t  when MULTIFAX i s  t u r n e d  O N ,  PRINTGRA command w i l l  
b e  i g n o r e d .  T h i s  means t h a t  i n  FAX mode a n d  w i t h  YULTIFAX 
t u r n e d  O N ,  E F J - 1 2 ' 7 8  w i l l  s t a r t  t o  s e n d  raw d a t a  t o  t h e  
t e r m i n a l  r e g a r d l e s s  o f  t h e  s e t t i n g  o f  PRINTGRA command. 

F o r  t h o s e  who w i s h e s  t o  wr i t e  p r o g r a m  t o  s u p p o r t  t h i s  m u l t i -  
l e v e l  r aw d a t a  f o r m a t ,  t h e  f o l l o w i n g  i n f o r m a t i o n  w i l l  b e  
u s e f u l  t o  y o u :  

Upon t y p i n g  t h e  L c h a r a c t e r ,  MFJ-1278 w i l l  s t a r t  t o  s e n d  t h e  
r a w - d a t a  s t ream. T e r m i n a l  p r o g r a m  s h o u l d  l o o k  f o r  t h e  
d i s t i n c t i v e  s y n c  p a t t e r n  a t  t h i s  time t o  d e t e c t  t h e  
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b e g i n n i n g  o f  t h e  p i c t u r e .  R a w - d a t a  s t ream will c o n t i n u e  t o  
b e  s e n t  t h r u  t h e  RS-232 p o r t  u n t i l  t h e  e n d  o f  p i c t u r e  
p a t t e r n  i s  d e t e c t e d  o r  a " C T R L - C "  i s  r e c e i v e d .  T h e r e f o r e  
f o r  m u l t i - l e v e l  FAX t h e  t e r m i n a l  p r o g r a m  i s  r e s p o n s i b l e  f o r  
a t t a i n i n g  s y n c h r o n i z a t i o n  t o  b e g i n  a p i c t u r e  a n d  t o  d e t e c t  
t h e  e n d - o f - p i c t u r e  t o  s t o p  p r i n t i n g .  

Y a w  m J l t i - l e v e l  d a t a  a r e  p a c k e d  t h r e e  p i x e l s - p e r - b y t e  a n d  
b i a s e d  w i t h  +3OH ( s i m i l a r  t o  t h e  2 l e v e l  f o r m a t  i n  t h i s  
r e s p e c t ) .  The  l e f t m o s t  ? - b i t  p i x e l ,  i n  b i t s  5 a n d  4 ( " a l l )  

i n  t h e  b e l o w  e x a n p l e ,  come f i r s t  i n  t ime w i t h  r e s p e c t  t o  I1bl1 
a n d  " c "  p i x e l s .  

E a c h  p i x e l  r e f l e c t s  t h e  s a m p l i n g  o f  t h e  r e c e i v e d  a u d i o  a t  a 
366.56 u s  i n t e r v a l .  F v e r y  d a t a  b y t e  sf t h r e e  p i x e l s  
r e p r e s e n t s  a 2 . 5  TIS " s n a p s h o t "  o f  t h e  r e c e i v e r .  

T h e r e  a r e  t h r e e  e x c e p t i o n s .  If t h e  a c t u a l  d a t a  b y t e  ( b e f o r e  
u n b i a s i n g )  i s  " P I ' ,  " q l ' ,  o r  ' l r l l ,  t h e n  t h e  1230  Hz SYNC t o n e  
is  b e i n g  r e c e i v e d .  l l p l t  m e a n s  i t  was  r e c e i v e d  i n  t h e  f i r s t  
t i n e  p o s i t i o n ,  I1qf1 t h e  s e c o n d ,  a n d  Irrlr t n e  t h i r d .  

F x a i n p l e :  D a t e  b y t e  d e c o d e d  

b i t  ii ' I  6 3 4 3 2 1 3  
? a t 2  x x s a b b c c  

x = d 3 n '  t c a r e  
a , b , c  = f i r s t ,  s e c o n d ,  a n d  t h i r d  p i x e l  

g r o c p s .  

T e r n i n a t i n g  FAX P r i n t i n g  

P r i n t i n g  o f  a FAX p i c t u r e  c a n  b e  t e r m i n a t e d  a t  a n y  t ime 
d u r i n g  t h e  p r i n t i n g .  You m u s t  t y p e  a I 1 E S C 1 I ,  C T R L - C  i n  
o r d e r  t o  t e r m i n a t e  FAX p r i n t i n g .  The  M F J - 1 2 7 8  w i l l  r e t u r n  
t o  command m o d e ,  a n d  p r i n t i n g  w i l l  s t o p .  

T r a n s m i t t i n g  FAX 

The  YFJ-12 '78  i s  c a p a b l e  o f  t r a n s m i t t i n g  2 l e v e l s  o r  r n u l t i -  
g r a y  l e v e l s  p i c t u r e s  in t h e  FAX mode.  

Two L e v e l s  FAX T r a n s m i t t i n g  - ---I- --- 
i n  2 l e v e l s  FAX, p i c t u r e s  t o  b e  t r a n s m i t t e d  b y  t h e  KFJ-1278 
i n  FAX mode m u s t  b e  s t o r e d  on d i s k  a n d  m u s t  b e  o f  t h e  f o r m a t  
r e q u i r e d  b y  t h e  MFJ-12'79. How a f i l e  i s  r e c a l l e d  a n d  
t r a n s m i t t e d  w i l l  d e p e n d  o n  t h e  t e r m i n a l  p r o g r a m  u s e d .  Refer 
t o  t h e  i n s t r u c t i o n  m a n u a l  o f  y o u r  t e r m i n a l  p r o g r a m .  
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E n t e r  t h e  FAX mode b y  u s i n g  t h e  %ODE command. T y p e :  

MODE FX < C R >  

The  MFJ-1279 d e f a u l t s  t o  FAXM3DE 3 ( 1 2 0  l i n e s  p e r  n i n u t e  
o r  2 l i n e s  p e r  s e c o n d ) .  S e t  MULrlFAX t o  OFF ( d e f a u l t ) .  

The  :.I\:< format  c a n  be  c h a n g e d  b y  u s i n g  t h e  FAXMCIGE command. 
The  '1L-5-1273 s u p p o r t s  r e c e i v e  o r  t r a n s m i t  o f  a l l  F A X  f o r m a t s  
l i s t e d  i n  T a b l e  4-5 in b o t h  t r a n s m i t  and r e c e i v e .  

I n  2 l e v e l s  T A X ,  F i c t u r e s  s a v e d  u n d e r  o n e  fo rma t  may bdOI' be  
k r a n s a i t t e d  u n d e r  3 d i f f e r e n t  f o r m a t .  For i n s t a n c e ,  y 3 u  c a n  
?IT! r e c e i v ?  and S ~ V P  d F A X  p i c t u r e  u n d e r  FAX format 3 ,  t h e n  
r e - t r a n s a i t  i t  u n d e r  FAX format 2 o r  a n o t h e r  F A X  f o r m a t  4s 
l i s t e d  i n  T a b l e  4 -5 .  

4 f t e r  e n t e r i n g  t h e  TAX n o d e  a n d  s e l e c t i n g  t h e  desired FAX 
f o r i r a t  t 2  t r a n s m i t ,  e n t e r  t h e  CONVERSE mode b y  t y p i n g :  

K 

t h e n ,  t y p e :  

CTRL-T.  

The  M'J-127'3 i s  now r e a d y  t:, t r a n s m i t  a p i c t u r e  a n d  resp ,> ,nd  
w i t h :  ' 'Send  ?lX Xow". I n  FAX t r a n s m i t  mode '4FJ-121.3 w i l l  
n o t  k e y  t h e  t r a n s m i t t e r  u n t i l  i t  h a s  S e e n  g i v e n  
a r o u n d  1,500 c h a r a c t e r s  o f  .FAX g r a p h i c s .  'Jser s h o u l d  
f o l l o w  t h e  n o r m a l  " F i l e  U p l o a d "  p r o c e d u r e  y i v e n  b y  t h e  
t e r n i n a l  p r o g r a m .  

Tn 2 l e v e l s  FAX, when t h e  MSJ-12'78 k e y s  t h e  t r a n s m i t t e r  i t  
s e m i s  I.;* (P .S?EC 'L '+ I  ) )  rows o f  s y n c h r o n i z a t i o n  p u l s e s  b e f 3 r e  
s t a r t i n g  t o  t r a n s m i t  t h e  p i c t u r e .  

The  MFJ-1273 d e t e r m i n e s  t ' i a t  i t  i s  f i n i s h e d  t r a n s m i t t i n g  
b y  lookin : :  a t  i t s  i n p i i t  b u f f . ? r :  I f  t h e  b u f f e r  i s  e m p t y ,  
t h e  t r a n s n i s s i o n  i s  a s s u m e d  c o m p l e t e ,  a n d  t h e  i.75-J-1278 t n e n  
s e n d s  an 13LE signal f o r  a p p r o x i m a t e l y  15 t o  1d 
s e c o n d s .  T h i s  s i z n a l s  t h e  e n d  o f  t h e  t r a n s m i s s i o n .  

K3T::: I f  y o u r  c o # n p u t e r  d o e s  n o t  t r a n s m i t  t h e  d a t a  t o  t h e  
YF'J-127:3 r a p i d l y  e n o u g h ,  p a r t i a l  p i c t u r e  t r a n s m i s s i o n  
w i l l  r e s u l t .  4 1 9 3  i f  y o u r  c o m p u t e r  d o e s  n o t  s u p p o r t  
f l o w  c o n t r o l ,  i n c o r r e c t  o p e r a t i o n  may r e s u l t .  

The  RFJ-1218 i s  c a p a b l e  o f  t r a n s m i t t i n g  i n u l t i - g r a y  l e v e l s  
p i c t u r e s .  To a c h i e v e  t h i s  y o u  m u s t  u s e  a t e r m i n a l  p r o g r a m  
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w h i c h  s u p p o r t s  t h e  m u l t i - l e v e l  d a t a  f o r m a t  r e q u i r e d  b y  t h e  
M k ( J - 1 2 7 : j .  E a c h  l e v e l  o f  g r a y  i s  r e p r e s e n t e d  b y  a t o n e  
p r o d u c e d  b y  t h e  M F Z - 1 2 / 9  moden.  T h e  I6 t o n e s  w h i c h  c a n  b e  
p r o . l u c e d  b y  t h e  biFJ-1279 bAX/SS:'J modern ( i n  H z )  a r e :  

13131'3, 155C, IGDC, 1650, 1730, 1750, 1300, 18150, 1900, 1950, 
ZSQ;, 2953, 3 1 0 2 ,  2 1 5 3 ,  3 ? : ? 0 ,  a n d  2250. 

;he t J n e  b e i n g  t r a n s m i t t e d  d e t e r m i n e s  t h e  s h a d e  o f  g r a y  i n  
t n e  p i c t u r e .  l h e  h i g h e r  t n e  t o n e  t h e  l i g h t e r  t h e  g r a y .  
1510 Hz i s  for t n e  sync, 1550 Hz is b l a c k  a n d  2350  Hz i s  
w h i t ? .  The  o t h e r  t o n e s  d e t e r m i n e  t h e  s h a d e s  b e t w e e n  t h e  
b l ? c k  a n d  t r l e  i J h i t e  a r e a s .  

' t h e  command PIXTONES i s  L;se;l t o  se t  t h e  m i l l t i - g r a y  l e v e l s  
. . A : <  a2d S::'r,J p i c t u r e s  5 e i i g  t r a n s m i t t e d .  The  c u r r e n t  
P 2 1 ' 0 ~ I E 5  i-, s e t  t3 9 g r a y  l e v e l . ; .  P I X N N E S  d e f i n e s  t h e  g r a y  
l sv? ls  o f  t h e  SS'rV 5 S A X  t r a n s m i t t e d  by  t h e  ME',J-1279. To 
a c h i e v e  t h i s  y o u  m u s t  use  .2 t e r m i n a l  p r o g r a m  w h i c h  s u p p o r t s  
t h e  m . 1 1 t i - s r a y  l e v e l s  SS'Lb' f r<'A.:< t r a n s a i t t i n g .  

Pi..(:!)NES is d e f i n e d  a s  fsllows: 

?I < -  1hl .S a a a ,  h b b ,  c c c  , d d d ,  e e e ,  f f  f, % q y , h h h  

w h e r e ,  

33a i s  t h e  v s l i i e  w h i c h  d e t e r m i n e s  t n e  " w h i t e "  a r e a  o f  
t h e  t r a n s  r. i 5 Led 9 i c  t u re  . 
hhh  i s  t h e  v 3 1 u e  w h i c h  d e t e r . n i n e s  t h e  " b l a c k "  a r e a  o f  
t h e  t r a n s m i z t e d  p i c t u r e .  

The  v a l l ~ e s  b e t n r e e n  aaa  a n d  h h h  d e f i n e s  t h e  g r a y  a r e a s  
o f  t h e  t r a n s m i t t e d  , p i c t u r e s .  

PIXL 'ONES $e3 ,53A,  .F38, $913,658, b t i i l ,  $90, $A0 

Kate t h a t  i f  4 g r a y - l e v e l s  3 €  SSTV o r  FAX t r a n s m i s s i o n ,  YFJ-  
1219 w i l l  a u t o m a t i c a l l y  s e l e c t  o n l y  f o u r  o f  t h e  PIXTONES 
va lue : ;  y o u  h a v e  c h o s e n .  P I X I X N Z S  d o e s  n o t  a f f e c t  2 l e v e l s  
FAX t r a n s m i t t i n g .  

I f  t h e  p i c t u r e  t r a n s m i t t e d  d o e s  n o t  seem t o  h a v e  t h e  r i g h t  
c o n t r a s t ,  t r y  a n d  r e s e t  t h e  PIXTONES v a l u e s .  The  H E X  
v s l u e s  w h i c h  r e p r e s e n t  t h e  PIXIONES f o r  t h e  p i c t u r e s  t o  be 
t r a n s m i t t e d  i s  l i s t e d  i n  T a b l e  4-9 b e l o w .  

Tn SS'L"I a n d  ',lLlL'rIFAX mode ,  NL'J-1278 a u t o m a t i c a l l y  t r a n s m i t  
t h e  s y n e  t o n e .  T h e r e f o r e ,  s y n c  t o n e  d o e s  n o t  n e e d  t o  be 
s e l e c t e d  f o r  PIXTONES p a r a m e t e r s .  
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Table 4-8: FAX/SSTV Mul t i -Gray  PIXTONES 

PIXTONES V a l u e s  ( H E X )  I FAX/SSTV T r a n s m i t  Tones  ( H z )  

( n o t  s e l e c t a b l e )  
$00 
$ A 0  
$90 
$ BO 
$88 
$ A 8  

$ Ba 
$ BC 
$ BA 
$BE 
$ B9 
$ BD 
$ BB 
$ BF 

$98 

1500 ( s y n c )  
1550 
1600 
1650 
1700  
1750 
1800 
1850 
1900 
1950 
2000 
2050 
21 00 
21 50 
2200 
2250 

C r e a t i n g  FAX P i c t u r e s  for T r a n s m i t t i n g  

FAX p i c t u r e s  c a p t u r e d  by t h e  MFJ-1278 and  saved  on d i s k  c a n  
be r e - t r a n s m i t t e d .  However,  i t  must  be  t r a n s m i t t e d  w i t h  t h e  
same f o r m a t  w i t h  which  i t  was s a v e d .  

MFJ S t a r t e r  P a c k s  f o r  t h e  IBM PC/XT/AT o r  c o m p a t i b l e  
c o m p u t e r s  c a n  be used  i n  c o n j u n c t i o n  w i t h  o t h e r  g r a p h i c s  
g e n e r a t i n g  p rograms  a v a i l a b l e  t o  c rea te  your  own d r a w i n g s  
and g r a p h i c s .  

MFJ-1292 " P i c t u r e  P e r f e c t "  Video D i g i t i z e r  f o r  t h e  IBM 
and c o m p a t i b l e  c o m p u t e r s  a l l o w s  you t o  d i g i t i z e d  a p i c t u r e  
w i t h  a Camcorder  o r  v i d e o  camera .  The d i g i t i z e d  p i c t u r e  i s  
s t o r e d  t o  d i s k  and c a n  b e  t r a n s m i t t e d  by t h e  MFJ-1278 i n  any  
o f  t h e  FAX f o r m a t s .  

C o n t a c t  u s  o r  your  MFJ d e a l e r  f o r  more i n f o r m a t i o n  
c o n c e r n i n g  t h e  MFJ-I292 Video D i g i t i z e r  and o t h e r  g r a p h i c s  
g e n e r a t i n g  p rograms  f o r  u s e  w i t h  t h e  MFJ-1278. 

Chapter 4 Pago 57 



MFJ-1278 I n s t r u c t i o n  Manual  B A S I C  OPERATION:  ALL MODES 

OPERATION: SLOW SCAN TELEVISION (SSTV) 

?'he ES,'J-12'78 l e t s  you r e c e i v e  b l a c k  a n d  w h i t e  SS'I'J 
p i c t u r e s  w i t h  t h e  b u i l t - i n  p r i n t e r  p o r t  i n  4 l e v e l s  o f  g r a y .  
Yowever ,  w i t h  a d d i t i o n a l  s o f t w a r e  for y o u r  c o m p u t e r ,  i t  c a n  
r ece ive  a n d  t r a n s m i t  m u l t i - g r a y  l e v e l s  p i c t u r e s  a b o v e  t h e  4 
l e v e l s  p r o v i d e d  by  t h e  PYJ-1278 f i r m w a r e .  I f  y o u  a r e  u s i n g  
a s t a n d a r d  t e r m i n a l  p r o g r a m  v i t h  d o e s  n o t  s u p p o r t  s c r e e n  
p r i n t i n g  o f  SS'rV p i c t u r e s ,  you mus t  a t t a c h  a "EPSON" o r  
111!14r1 g r a p h i c s  c o m p a t i b l e  p r i n t e r  t o  t h e  MFJ-12'78's p a r a l l e l  
p o r t  i n  o r d e r  t.3 a l l o w  p r i n t i n g  o f  SS'rV p i c t u r e s .  

I f  y o u  ars u s i n g  t h e  MFJ-1278's p a r a l l e l  p r i n t e r  p o r t ,  t h e n  
SSrlr p i c t u r e s  w i t h  4 l s v c l s  o f  gray w i l l  be s u p p o r t e d .  
P i c t o r e s  r e c e i v e d  w i t h  more t h a n  4 l e v e l s  o f  g r a y  w i l l  b e  
p r i n t e d  o n  t h e  p r i n t e r  w i t h  4 l e v e l s  o f  g r a y .  

T h e  MFJ-1279 w i l l  r e c e i v e  a l l  S S ' r ' i  f o r m a t s  l i s t e d  i n  T a b l e  
4-3. I t  w i l l  r e c e i v e  c o l o r  a n d  b l a c k  a n d  w h i t e  SST'J 
p i c t u r e s  a n d  p r i n t  b l a c k  and  w h i t e  on a n y  "EPSON" o r  11;i3"41f  
g r a p h i c s  c o m p a t i b l e  p r i n t e r .  

7'0 u s e  t h e  SS'T'J -node o f  t h e  MFJ-1278 a s p e c i a l  c o m p u t e r  a n d  
p r o g r a m  a r e  n o t  r e q u i r e d .  Yowever, i f  y o u  i n t e n d  t o  p r i n t  
p i c t u r e s  t o  s c r e e n  o r  save t o  d i s k ,  you  will n e e d  a p r o g r a m  
t h a t  ?llows t h i s  o p e r a t i o n .  
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SSTV F o r m a t s  

MFJ-12'78 p r o v i d e s  a d e d i c a t e d  modem f o r  SS'TV o p e r a t i o n .  The 
m o d u l a t o r  and d e m o d u l a t o r  f r e q u e n c i e s  o f  t h e  MFJ-1278 a r e  
p r e - s e t  t o  a l l o w  SSTV o p e r a t i o n  without  any  r e c a l i b r a t i o n .  
The MFJ-1278 s u p p o r t s  a l l  SSTV f o r m a t s  l i s t e d  i n  T a b l e  4-9. 

T a b l e  4-9: MFJ-1278 SSTV Forma t s  

I 1 8.5 s e c o n d s  

2 I 12  s e c o n d s  1 

I 3 I 17 s e c o n d s  
I 4 24 s e c o n d s  

5 36 s e c o n d s  I 

T h e  SSTV f o r m a t  c a n  be changed  by  u s i n g  t h e  TVMODE (n) 
command. n i s  a number f rom 1 t h r u  5 a s  l i s t e d  i n  t h e  T a b l e  
4-9. For  example ,  t o  s e t  MFJ-1278 t o  12 s e c o n d s  SSTV 
f o r m a t ,  you would t y p e :  

TVMODE 2 <CR> 

T h e  MFJ-1278 would be  s e t  t o  r e c e i v e  o r  t r a n s m i t  SSTV i n  t h e  
12 s e c o n d s  f o r m a t .  

SSTV I n s t a l l a t i o n  

I n s t a l l a t i o n  o f  YFJ-1278 f o r  SSTV o p e r a t i o n  i s  t h e  same a s  
t h e  o t h e r  modes o f  o p e r a t i o n .  I n s t a l l a t i o n  o f  MFJ-1278 t o  
y o u r  r a d i o  i s  d e s c r i b e d  i n  C h a p t e r  3 of t h i s  manual .  E i t h e r  
Rad io  p o r t  c a n  be used  t o  c o n n e c t  t o  y o u r  r a d i o  f o r  SSTV 
o p e r a t  i o n .  

P r i n t e r  C o n n e c t i o n  

I f  you  have  a t e r m i n a l  program which  s u p p o r t s  SSTV p i c t u r e  
p r i n t i n g  t o  t h e  compute r  screen, t h e n  you s h o u l d  a t t a c h  y o u r  
p r i n t e r  t o  y o u r  compute r  p r i n t e r  p o r t  and n o t  t o  t h e  MFJ- 
1278. I n  t h i s  case t u r n  t h e  PRINTGRA command OFF. I F  you  
i n t e n d  t o  receive t h e  SSTV p i c t u r e  and s e n d  i t  t o  t h e  
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p r i n t e r  t h a t  i s  a t t a c h e d  t o  t h e  MFJ-1278 p a r a l l e l  p o r t ,  
t h e n  you  s h o u l d  t u r n  P R I N T G R A  command ON. 

To i n s u r e  success fu l  SSTV p i c t u r e  p r i n t i n g  t o  y o u r  p r i n t e r ,  
you must  make sure  t h a t  y o u r  p r i n t e r  i s  p r o p e r l y  s e t .  Make 
s u r e  t h a t  y o u r  p r i n t e r  i s  s e t  t o  " E P S O N "  , I r I B M t l  o r  
c o m p a t i b l e  g r a p h i c s  mode. T h i s  i s  u s u a l l y  s e l e c t e d  b y  
D I P  swi tches  on t h e  p r i n t e r .  Se l ec t  t l E P S O N t t  g r a p h i c s  
mode f i r s t .  I f  " E P S O N "  g r a p h i c s  mode d o e s  n o t  work, 
t h e n  y o u  s h o u l d  s e t  y o u r  p r i n t e r  t o  I r I B M "  g r a p h i c s  mode a n d  
t r y  a g a i n .  

R e c e i v i n g  S S T V  Pictures  

From command mode, t h e  Ie1FJ-1278 c a n  be  s e t  t o  SSTV mode by 
t y p i n g :  

MODE T V  <CR> 

S e l e c t  t h e  d e s i r e d  SSTV f o r m a t s  by u s i n g  t h e  TVMODE command. 
r y p e  : 

TVMODE n <CR> 

n i s  t h e  TV f o r m a t  1 t h r u  5 a s  l i s t e d  i n  SSTV Format  T a b l e  
4-9. For  e x a m p l e  f o r  8.5 S e c o n d  TV f o r m a t ,  you  w i l l  t y p e :  
TVMODE 1 .  

I 'he  d e f a u l t  SS'I'V mode f o r  MF'J-1278 i s  TVMODE 1 (8 .5  s e c o n d s  
f o r m a t ) .  

After t u n i n g  t o  t h e  d e s i r e d  SS'rV f r e q u e n c y ,  o b s e r v e  t h e  
T U N I N G  I N D I C A T O R  o f  t h e  YFJ-1278 w h i l e  f i n e  t u n i n g  t h e  
r a d i o .  You w i l l  n o t i c e  t h a t  w i t h  e a c h  s c a n  t h e  t u n i n g  
i n d i c a t o r  w i l l  move t o w a r d  t h e  c e n t e r .  Tune t h e  r a d i o  so  
t h a t  t h e  1 0 t h  LED s e g m e n t  f r o m  l e f t  i s  l i t  a t  t h e  e n d  o f  
each S S ' r V  l i n e  s c a n .  Once you  a c h i e v e  t h i s ,  t h e  SSTV s i g n a l  
i s  t u n e d  i n .  T h e  DCD L E D  s h o u l d  l i g h t .  I f  DCD LED o n  t h e  
MFJ-12'18 i s  n o t  l i t ,  r o t a t e  t h e  T H R E S H O L D  c o n t r o l  u n t i l  i t  
i s  l i t .  

SSTV P r i n t i %  P r i n t e r  

A t  t h i s  p o i n t  y o u  w i l l  w a n t  t o  e n s u r e  t h a t  y o u r  p r i n t e r  i s  
p r o p e r l y  s e t .  Yake s u r e  t h a t  y o u r  p r i n t e r  t o  s e t  t o  " E P S O N  
G R A P H I C S "  o r  IBM g r a p h i c  mode. T h i s  is u s u a l l y  s e l ec t ed  by 
D I P  s w i t c h e s  on t h e  p r i n t e r .  "IBM G R A P H I C S "  mode i s  n o t  t h e  
same a s  " E P S O N  G R A P H I C "  mode. If you a r e  u s i n g  a n  E P S O N  
g r a p h i c s  p r i n t e r ,  you  s h o u l d  t u r n  t h e  I B M  G R A P H I C S  mode o f f  
a n d  s e t  y o u r  p r i n t e r  t o  E P S O N  G R A P H I C S  mode. 
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Al though  most  commands o f  t h e  MFJ-1278 t h a t  a f f e c t  SSTV 
p r i n t i n g  a re  d e f a u l t e d  t o  a l l o w  s u c c e s s f u l  p r i n t i n g ,  you 
s h o u l d  c h e c k  t hese  commands b e f o r e  p r i n t i n g  any  SSTV 
p i c t u r e .  You s h o u l d  i n s u r e  t h a t  t h e  commands EPSON and 
PRINTGRA a r e  ON.  The d e f a u l t  v a l u e s  o f  t h e s e  commands a r e  
ON.  SSTV p r i n t i n g  t o  t h e  p r i n t e r  w i l l  n o t  f u n c t i o n  u n l e s s  
t h e s e  commands a r e  t u r n e d  on .  

Note  t h a t  PRINTCRA s h o u l d  be  t u r n e d  O N  o n l y  i f  you a r e  
p r i n t i n g  p i c t u r e s  t h r o u g h  t h e  MFJ-1278 p r i n t e r  p o r t .  I f  you 
a r e  s e n d i n g  p i c t u r e s  t o  t h e  compute r  s c r e e n  w i t h  t e r m i n a l  
program which  i s  c a p a b l e  o f  p e r f o r m i n g  t h i s  f u n c t i o n ,  t h e n  
PRINTGRA must b e  t u r n  OFF. 

After e n t e r i n g  t h e  SSTV mode and you have  p r o p e r l y  s e l e c t e d  
t h e  c o r r e c t  TV f o r m a t ,  t y p e :  

K 

t o  l e a v e  command mode and  e n t e r  t h e  CONVERSE mode. Once i n  
CONVERSE mode t h e  MFJ-1278 i s  i n  s t a n d b y - r e c e i v e  mode. T h i s  
means t h a t  t h e  MFJ-1278 i s  l i s t e n i n g  t o  t h e  r a d i o  f o r  t h e  
s y n c h r o n i z a t i o n  s i g n a l  a t  t h e  b e g i n n i n g  o f  each SSTV 
p i c t u r e .  I f  t h e  MFJ-1278 h e a r s  t h e  s y n c h r o n i z a t i o n  s i g n a l  
well enough ,  it w i l l  e s t a b l i s h  a l o c k  o n t o  t h e  s i g n a l .  Once 
t h e  s i g n a l  i s  l o c k e d  i n  MFJ-1278 w i l l  d i s p l a y  a t r ! r r .  A t r ! r r  
i n d i c a t e s  t h a t  a l o c k  on t h e  s i g n a l  i s  e s t a b l i s h e d  and  MFJ- 
1278 b e g i n s  t o  d e c o d e  t h e  s i g n a l .  Once d e c o d i n g  is 
c o m p l e t e d ,  t h e  p r i n t e r  a t t a c h e d  t o  t h e  MFJ-1278 w i l l  b e g i n  
t o  p r i n t  t h e  c a p t u r e d  SS'l'V p i c t u r e .  

The MFJ-1278 d e t e c t s  t h e  b e g i n n i n g  o f  e a c h  p i c t u r e  b e f o r e  
s t a r t i n g  t o  p r i n t .  T h i s  i n s u r e s  each p i c t u r e  w i l l  b e  
p r i n t e d  f rom t o p  t o  bo t tom.  I f  you want t h e  p r i n t e r  t o  
s t a r t  t o  p r i n t  i n  t h e  m i d d l e  o f  t h e  p i c t u r e ,  you may f o r c e  
p r i n t i n g  t o  b e g i n  a t  any  time by  t y p i n g  t h e  l e t t e r  "Lt t  w h i l e  
i n  t h e  SSTV s t a n d b y - r e c e i v e  mode. 

I f  you n o t i c e  s p a c e s  i n  t h e  p r i n t e d  p i c t u r e ,  you s h o u l d  s e t  
GRAPHLF t o  OFF. The CRAPHLF command d e t e r m i n e s  w h e t h e r  t h e  
MFJ-1278 w i l l  i s sue  a l i n e  f e e d  b e f o r e  t h e  c a r r i a g e  r e t u r n  
on e a c h  l i n e  o f  g r a p h i c s .  The d e f a u l t  f o r  GRAPHLF i s  OFF. 
For  most  p r i n t e r s  CRAPHLF s h o u l d  b e  t u r n e d  O N .  

I f  t h e  p i c t u r e  p r i n t e d  a p p e a r s  t o  be  d i s t o r t e d  i n  l a r g e  
b l a c k  a reas ,  you s h o u l d  make s u r e  t h a t  t h e  command TVHSYNC 
i s  set  t o  OFF. The d e f a u l t  f o r  TVHSYNC i s  OFF. F o r  most  
SSTV r e c e i v i n g  TVHSYNC s h o u l d  be t u r n e d  OFF. 

The 4 l e v e l s  SSTV p i c t u r e  r e c e i v e d  by t h e  MFJ-1278 t h r u  t h e  
b u i l t - i n  p a r a l l e l  p r i n t e r  p o r t  c a n  be a d j u s t e d  f o r  
b r i g h t n e s s  and c o n t r a s t  by u s i n g  t h e  TVBREAK command. 
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TVBREAK c o n t r o l s  t h e  b r i g h t n e s s  and c o n t r a s t  of t h e  SSTV 
r e c e i v e d  o n  t h e  MFJ-1278 p r i n t e r  p o r t  as well a s  when SSTV 
p i c t u r e  i s  p r i n t e d  t o  t h e  s c r e e n .  SSTV p i c t u r e s  s e n t  t o  t h e  
MFJ-1278 p r i n t e r  p o r t  i s  se t  a t  4 g r a y - l e v e l s .  W i t h  t e r m i n a l  
s o f t w a r e  which  s u p p o r t s  m u l t i - g r a y  levels  SSTV you c a n  
r e c e i v e  SSTV p i c t u r e s  w i t h  up t o  8 l e v e l s  o f  g r a y .  

TVBREAK command i s  a r r a n g e d  i n  t h e  f o l l o w i n g  f o r m a t :  

TVBilEAK sss,aaa,bbb,ccc,ddd,eee,fff,ggg 

where ,  

sss i s  t h e  s y n c .  The d e f a u l t  v a l u e  i s  $ 4 2 .  

a a a  i s  t h e  b l a c k  a r e a ,  t h e  d e f a u l t  v a l u e  i s  $28. 

ggg i s  t h e  w h i t e  a r e a ,  t h e  d e f a u l t  v a l u e  i s  $30. 

bbb t h r u  f f f  a r e  g r a y  a r e a s  be tween t h e  b l a c k  a r e a  and  
t h e  w h i t e  a r e a .  

The d e f a u l t  TVBREAK v a l u e s  a r e :  

TVBREAK $42,$27,$28,$2A,$2B,$2D,$2F,$30 

Note  t h a t  t h e  v a l u e s  f o r  TVBREAK are i n  HEX.  The  s m a l l e r  
v a l u e s  r e p r e s e n t  t h e  d a r k e r  s h a d e  o f  g r a y .  $30 i s  t h e  
l i g h t e s t  g r a y  and $27 i s  b l a c k .  A l l  o t h e r  TVBREAX v a l u e s  i n  
be tween $27 and $30 d e f i n e  t h e  o t h e r  g r a y  l eve ls  o f  t h e  
p i c t u r e  b e i n g  r e c e i v e d .  Sync i s  t h e  f i r s t  v a l u e  a t  H E X  $42 .  
Sync v a l u e  c a n  n o t  be  changed  when r e s e t t i n g  t h e  T V E R E A K  
v a l u e s .  

I f  t h e  p i c t u r e  you a r e  r e c e i v i n g  d o e s  n o t  seem t o  have  t h e  
r i g h t  c o n t r a s t ,  r e s e t  t h e  T V B R E A K  v a l u e s .  

S e l e c t i o n  o f  T V B R E A K  v a l u e s  w h i c h  i s  m e a n i n g f u l  are  a s  
f o l l o w s :  

$25-$26-$27-$28-$29-$2A-$2B-$2C-$2D-$2E-$2F-$30-$31-$32-$33 
d l a c k <  _--__-- - Dark Gray<--------- L i g h t  Gray<-------- White-< 

Note t h a t  i f  you s e l e c t  t o  o p e r a t e  o n l y  4 l e v e l  SS'l'V s u c h  a s  
p r i n t i n g  t o  t h e  MFJ-1278 p r i n t e r  p o r t ,  t h e  MFJ-1278 w i l l  
a u t o m a t i c a l l y  s e l ec t  4 TVRREAY v a l u e s  from t h e  e i g h t  TVBREAK 
v a l u e s  which  you have  s e l e c t e d .  
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SSTV P r i n t i n R  to the S c r e e n  

The MFJ-1278 d o e s  n o t  s u p p o r t  p r i n t i n g  g r a p h i c s  t o  t h e  
compute r  s c r e e n  w i t h o u t  s p e c i f i c  t e r m i n a l  s o f t w a r e  d e s i g n e d  
f o r  y o u r  p a r t i c u l a r  compute r .  MFJ o f f e r s  a n  o p t i o n a l  
S t a r t e r  Pack  which  w i l l  a l l o w  you t o  r e c e i v e  SSTV i n  n e a r  
r e a l  time t o  t h e  s c r e e n .  SSTV p i c t u r e s  c a n  a l s o  be  saved  on  
d i s k  w i t h  s o f t w a r e  s u p p l i e d  w i t h  t h e  S t a r t e r  Pack .  P i c t u r e s  
s a v e d  on d i s k  may be  r e - t r a n s m i t t e d ,  r e c a l l e d  t o  p r i n t  t o  
t h e  s c r e e n  or  s e n t  t o  t h e  p r i n t e r  a t  any  time. For t h e  
t e r m i n a l  s o f t w a r e  which  s u p p o r t  t h i s  o p e r a t i o n ,  c o n t a c t  MFJ 
E n t e r  p r  i se s , 1 nc . 
When u s i n g  a t e r m i n a l  program which  a l l o w s  p r i n t i n g  o f  SSTV 
p i c t u r e s  t o  t h e  compute r  s c r e e n ,  t h e  command PRINTCRA must  
be  t u r n e d  OFF. MFJ-1278 w i l l  s e n d  p i c t u r e s  t o  t h e  compute r  
s c r e e n  t h r o u g h  t h e  RS-232 p o r t  i n s t e a d  o f  t h e  b u i l t - i n  
p r i n t e r  p o r t .  

For t h o s e  who w i s h  t o  write t h e i r  own s o f t w a r e  t o  h a n d l e  
SSTV p r i n t i n g  t o  t h e  compute r  s c r e e n ,  t h e  f o l l o w i n g  
i n f o r m a t i o n  may be  u s e f u l  f o r  you.  

When t h e  PRINTGRA i s  t u r n e d  OFF, TVX i s  ON and YFJ-1278  w i l l  
s e n d  f r ee  r u n n i n g  raw d a t a  t h r u  t h e  RS-232 p o r t .  Note  t h a t  
t h i s  i s  n o t  t h e  4 l e v e l s  d a t a  which  i s  used  f o r  p r i n t i n g  t o  
t h e  p r i n t e r  p o r t  o f  t h e  MFJ-1278.  Raw d a t a  f o r m a t  i s  
p r o v i d e d  so  t h a t  user c a n  use s p e c i a l  t e r m i n a l  program t o  
a c h i e v e  more t h a n  t h e  4 l e v e l s  o f  g r a y  p r o v i d e d  b y  t h e  VFJ- 
1278 f i r m w a r e .  T h i s  raw d a t a  g r a p h i c  f o r m a t  i s  t h e  same f o r  
SSTV mode and FAX mode. 

IJpon h e a r i n g  t h e  s y n c  t o n e  f o r  SSTV, r aw-da ta  s t r e a m  i s  s e n t  
t o  t h e  RS-232 p o r t  u n t i l  a "CTRL-C" i s  r e c e i v e d .  For m u l t i -  
l e v e l  SSTV and F A X  modes,  t h e  t e r m i n a l  program i s  
r e s p o n s i b l e  f o r  a t t a i n i n g  s y n c h r o n i z a t i o n  and e n d - o f - p i c t u r e  
d e t e c t i o n  o f  p i c t u r e s .  

Raw m u l t i - l e v e l  d a t a  a r e  packed  t h r e e  p i x e l s - p e r - b y t e  and 
b i a s e d  w i t h  +3OH (s imilar  t o  t h e  2 l e v e l  f o r m a t  i n  t h i s  
r e s p e c t ) .  The l e f t m o s t  2 - b i t  p i x e l ,  i n  b i t s  5 and 4 ( ' l a r 1 )  
i n  t h e  be low example ,  come f i r s t  i n  time w i t h  r e s p e c t  t o  "b" 
and  llcll p i x e l s .  

Each p i x e l  r e f l e c t s  t h e  s a m p l i n g  of  t h e  r e c e i v e d  a u d i o  a t  a 
866.66 US i n t e r v a l .  Eve ry  d a t a  b y t e  o f  t h r e e  p i x e l s  
r e p r e s e n t s  a 2 . 5  mS " s n a p s h o t "  o f  t h e  r e c e i v e r .  

T h e r e  a r e  t h r e e  e x c e p t i o n s .  I f  t h e  a c t u a l  d a t a  b y t e  ( b e f o r e  
u n b i a s i n g )  i s  r r p l l ,  r lqf f ,  o r  Itr1!, t h e n  t h e  1200 Hz SYNC t o n e  
i s  b e i n g  r e c e i v e d .  (Ip" means i t  was r e c e i v e d  i n  t h e  f i r s t  
time p o s i t i o n ,  "qll t h e  s e c o n d ,  and blr l l  t h e  t h i r d .  
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There a re  th ree  e x c e p t i o n s .  If t h e  a c t u a l  da t a  b y t e  ( b e f o r e  
u n b i a s i n g )  is "p" ,  flqll, o r  l!rr', t h e n  t h e  1200 Hz SYNC t o n e  
is  b e i n g  r e c e i v e d .  IIp" means i t  was r e c e i v e d  i n  t h e  f i r s t  
time p o s i t i o n ,  "q" t h e  s e c o n d ,  and l lr!f  t h e  t h i r d .  

Example: Date b y t e  decoded  

b i t  # 7 6 5 4 3 2 1 0  
d a t a  x x a a b b c c  

x = d o n ' t  care 
a , b , c  = f i r s t ,  s e c o n d ,  and t h i r d  p i x e l  

g r o u p s .  

S a v i n g  SSTV P i c t u r e s  

When t h e  PRINTGRA command o f  t h e  MFJ-1278 is  ON, SSTV 
p i c t u r e s  r e c e i v e d  w i l l  be s e n t  t o  t h e  g r a p h i c s  p r i n t e r  
a t tached  t o  t h e  p r i n t e r  p o r t .  If PRINTGRA i s  OFF, t h e  MFJ- 
1278 w i l l  d i r e c t  t h e  p i c t u r e  g r a p h i c s  ( i n  raw d a t a  f o r m a t )  
t o  t h e  u s e r ' s  t e r m i n a l  t h r u  t h e  RS-232C p o r t  o f  t h e  MFJ- 
1278. If y o u r  t e r m i n a l  program a l l o w s  you t o  save a f i l e  t o  
d i s k ,  t h e n  you c a n  s a v e  t h e  p i c t u r e  on d i s k  and r e - t r a n s m i t  
it l a t e r .  

T e r m i n a t i n g  SSTV P r i n t  i n q  

P r i n t i n g  o f  a n  SSTV p i c t u r e  c a n  be t e r m i n a t e d  a t  any  time 
d u r i n g  t h e  p r i n t i n g .  User w i l l  t y p e  "ESC" t h e n  CTRL-C. 
P r i n t i n g  w i l l  s t o p  and t h e  MFJ-1278 w i l l  r e t u r n  t o  command 
mode. 

T r a n s m i t t i n g  SSTV P i c t u r e s  

The MFJ-1278 i s  c a p a b l e  of  t r a n s m i t t i n g  m u l t i - g r a y  l e v e l s  
SSTV p i c t u r e s .  To a c h i e v e  t h i s  you must u s e  a t e r m i n a l  
program which s u p p o r t  t h e  m u l t i - l e v e l  SSTV da ta  f o r m a t  
r e q u i r e d  by t h e  MFJ-1278. 

Each l e v e l  o f  g r a y  i s  r e p r e s e n t e d  by a t o n e  p roduced  by t h e  
MFJ-1278 modem. The 16 t o n e s  which  c a n  be p roduced  by t h e  
MFJ-1278 FAX/SSTV modem ( i n  Hz) are:  

1500, 1550, 1600, 1650, 1700, 1750, 1800, 1850, 1900, 1950, 
2000, 2050, 2100, 2150, 2200, and 2250. 

The t o n e  b e i n g  t r a n s m i t t e d  d e t e r m i n e s  t h e  shade o f  g r a y  i n  
t h e  p i c t u r e .  T h e  h i g h e r  t h e  t o n e  t h e  l i g h t e r  t h e  g r a y .  
1500 Hz is f o r  t h e  s y n c ,  1550 Hz i s  b l a c k  and  2250 Hz i s  
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SSTV & FAX transmitting. 

PIX.rONES is defined as follows: 

PIXTONES aaa,bbb,ccc,ddd,eee,fff,ggg,hhh 

where, 

aaa is the value which determines the "white" area of 
the transmitted picture. 

hhh is the value which determines the "black" area of 
the transmitted picture. 

The values between aaa and hhh defines the gray areas 
of the transmitted pictures. 

The default PIXTONES values are: 

PIXTONES $ e 3 , 8 ~ ~ , $ s s , ~ g a , $ s a , 8 ~ 0 , $ g o , 3 ~ o  

Note that if 4 gray-levels of SSTV or FAX transmission, MFJ- 
12'78 will automatically select only four of the PIXTONES 
values you have chosen. 

I f  the picture transmitted does not seem to have the right 
contrast, try and rset the PIXTONES values. the HEX 
values which represent the PIXTONES for the pictures to be 
transmitted is listed in Table 4-8 in the "Nulti-level FAX 
Transmitting" section in this chapter. 

Note that sync tone of 1500 Hz is automatically transmitted 
when MFJ-1278 enters SSTV transmitting. Sync tone can not 
be changed. 

SS'IV pictures received by the MFJ-1278 and stored on disk 
can be retransmitted under the same SS'IV format. How a file 
is recalled and transmitted will depend on the terminal 
program used. Refer to the instruction manual of your 
terminal program. 

To enter the SSTV transmit mode, first Type: 

MODE TV < C R >  

Select the desired SSTV format with the TVMode command. If 
you are using a terminal program which support multi-level 
SSTV transmitting, you should follow the transmitting 
procedure given by the program manual. 

After entering the SSTV mode, and selected the desired TV 
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Note t h a t  under  m u l t i - l e v e l  SSTV, s e l e c t i o n  o f  TVMODE f o r  
t r a n s m i t t i n g  i s  n o t  r e q u i r e d .  

After e n t e r i n g  t h e  SSTV mode, e n t e r  t h e  CONVERSE mode by 
t y p i n g  : 

K .  

Then, s w i t c h  t o  t r a n s m i t  mode by t y p i n g :  

CTRL-T. 

Terminal  program w i l l  s e n d s  raw d a t a  stream t o  t h e  MFJ-1278 
t h r u  t h e  RS-232 p o r t .  T ransmi t  t o  r e c e i v e  s w i t c h i n g  i s  
a u t o m a t i c  and o c c u r s  when t h e  d a t a  stream h a s  been 
e x a u s t e d .  Note t h a t  TVMODE s e t t i n g  is  NOT r e q u i r e d  for 
m u l t i - l e v e l  t r a n s m i t t i n g .  Follow t h e  normal " F i l e  Upload" 
p r o c e d u r e  g i v e n  by t h e  t e r m i n a l  program. 

CAUTION: I f  your  t e r m i n a l  program i s  n o t  f a s t  enough t o  
s u p p o r t  480 c p s  s u s t a i n e d  t h e n  you w i l l  be u n a b l e  t o  
t r a n s m i t  m u l t i - l e v e l  SSTV o r  m u l t i - l e v e l  FAX t r a n s m i t t i n g .  

Creating P i c t u r e s  for T r a n s m i t t i n g  

SSTV p i c t u r e s  c a p t u r e d  by t h e  MFJ-1278 and saved on d i s k  can 
be r e - t r a n s m i t t e d .  However, i t  m u s t  be t r a n s m i t t e d  w i t h  t h e  
same fo rma t  w i t h  which i t  was saved .  

I n  o r d e r  t o  e n j o y  t h e  e x c i t i n g  world o f  SSTV, you m u s t  have 
ways t o  c r e a t e  your  own g r a p h i c s .  MFJ S t a r t e r  Packs f o r  t h e  
I B M  PC/XT/AT or  c o m p a t i b l e  computers  can  be used i n  
c o n j u n c t i o n  w i t h  o t h e r  g r a p h i c s  g e n e r a t i n g  programs 
a v a i l a b l e  t o  create your own d rawings  and g r a p h i c s .  

MFJ-1292 " P i c t u r e  P e r f e c t 1 '  Video D i g i t i z e r  f o r  t h e  IBM 
and c o m p a t i b l e  compute r s  a l l o w s  you t o  d i g i t i z e d  a p i c t u r e  
w i t h  a Camcorder o r  v i d e o  camera.  The d i g i t i z e d  p i c t u r e  is 
s t o r e d  t o  d i s k  and can be t r a n s m i t t e d  by t h e  MFJ-1278 i n  any 
o f  t h e  SSTV f o r m a t s .  

C o n t a c t  u s  o r  your  MFJ dealer  f o r  more i n f o r m a t i o n  
c o n c e r n i n g  t h e  MFJ-1292 Video D i g i t i z e r  and o t h e r  g r a p h i c s  
g e n e r a t i n g  programs f o r  u s e  w i t h  t h e  MFJ-1278. 
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ADVANCED PACKET OPERATION 

This chapter describes some aspects of packet operation that 
you don't need to be concerped with for everyday conversa- 
tional operation. You will want to consult this chapter if 
you are using your station for special applications such as 
a Packet Personal Mailbox, Bulletin Board, binary file 
transfers, Packet picture transfers o r  running a "host" 
program. This chapter also discuss use of the newly 
developed packet anti-collision feature. HF and OSCAR 
packet operation is also discuss in detail in this chapter. 

We will use the term ltcomputer't to refer to computers o r  
terminals. In the command examples, the MFJ-1278's prompts 
and other messages are shown in ordinary type, your 
responses are shown in bold face, and received packets are 
shown underlined. Commands and other special keywords are 
shown in upper case; other text entered to the MFJ-1278 is 
shown in upper and lower case. 

Special  Characters 

The MFJ-1278 recognizes a number of special characters for 
input editing, flow control, and other control functions. 
You can change any of these special characters to customize 
the MFJ-1278 to suit your applications, your computer, o r  
your whim. Most of the characters are set by commands which 
specify the ASCII character code for the desired character. 
You can disable any special character feature by setting the 
character value to 0. Input editing characters may be 
disabled with no serious effects. You should use caution in 
disabling the flow-control o r  Command Mode entry characters. 
Also be careful not to set two special characters to the 
same value. 

Special characters are normally set to various control char- 
acters. Control characters are entered by holding down a 
special control key while typing another key. For example, 
control-C, or <CTRL-C> is entered by holding down the con- 
trol key while typing C. If your computer doesn't have a 
special control key, you will have to consult your compu- 
ter's documentation to see how to enter these characters. 
If you will have difficulty entering control characters, you 
can change the special characters to, for example, seldom- 
used punctuation. 
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The a c t i o n  of  e a c h  s p e c i a l  c h a r a c t e r  i s  d e s c r i b e d  i n  d e t a i l  
unde r  t h e  e n t r y  i n  C h a p t e r  6 f o r  t h e  command t h a t  s e t s  t h a t  
c h a r a c t e r .  

You c a n  e n t e r  t h e  code  f o r  a character i n  e i t h e r  hex ( b a s e  
1 6 )  o r  d e c i m a l  n o t a t i o n .  The MFJ-1278 d i s p l a y s  c h a r a c t e r  
c o d e s  i n  hex.  A number i n  hex n o t a t i o n  is i n d i c a t e d  by 
b e g i n n i n g  t h e  number w i t h  a $. The " d i g i t s "  o f  a hex number 
r e p r e s e n t  m u l t i p l e s  o f  powers  o f  16. The v a l u e s  10 t h r o u g h  
15 a re  r e p r e s e n t e d  by t h e  l e t t e r s  A t h r o u g h  F,  which may be 
uppe r  o r  lower  case. For  example ,  

$1B = 1 x 1 6  + 11 = 27.  

T a b l e s  of  A S C I I  c h a r a c t e r  c o d e s  a r e  a v a i l a b l e  i n  most compu- 
t e r  manuals .  A t a b l e  of  ASCII c o d e s  f o r  c o n t r o l  c h a r a c t e r s  
f 0 11 ow s . 

T a b l e  5-1. A S C I I  Codes f o r  C o n t r o l  C h a r a c t e r s .  

Dec Hex C o n t r o l  Mnemonic Dec Hex C o n t r o l  Mnemonic 

0 $00 
1 $01 
2 $02 
3 $03 
4 $04 
5 $05 
6 $06 
7 $07 
8 $08 
9 $09 

10 $OA 
11 $OB 
1 2  $OC 
13 $OD 
1 4  $OE 
15 $OF 

<CTRL-@> 
<CTRL-A> 
<CTRL-B> 
<CTRL-C> 
<CTRL- D >  
< CTRL- E> 
<CTRL-F> 
<CTRL-G> 
<CTRL-H> 
< CTRL- I > 
< CTRL- J > 
< CTRL-K> 
<CTRL-L> 
<CTRL-M> 
<CTRL-N> 
<CTRL-O> 

N U L  
SOH 
STX 
ETX 
EOT 
EN Q 
A CK 
BEL 
BS 
HT 
LF 
VT 
FF 
CR 
so 
S I  

1 6  $10 
17 $11 
18 $12 
1 9  $13  
20 $14 
21 $15 
22  $16  
23 $17 
24 $18  
25 $19 
26 $1A 
27 $1B 
28 $1C 
29  $ID 
30 $1E 
31 $ I F  

127  $7F 

< CTRL-P> 
< CTRL- Q> 
<CTRL-R> 
<CTRL- S> 
<CTRL-T> 
< CTRL- U > 
CCTRL-V> 
< CTRL- W> 
< CTRL-X> 
< CTRL-Y > 
< CTRL- 2 > 
< CTRL- \ > 
< CTRL- ] > 
< CTRL-^> 
< CTRL--> 
<DELETE> 

< CTRL- [ > 

DLE 
DCI 
D C 2  
D C 3  
DC4 
N AK 
S Y N  
ETB 
CAN 
EM 
SUB 
ESC 
FS 
GS 
RS 
us 

Packet Operating Modes 

I n  C h a p t e r  4 we d i s c u s s e d  two o f  t h e  p a c k e t  o p e r a t i o n  modes, 
Command Mode and  Conver se  Mode. P a c k e t  a l s o  c a n  o p e r a t e  i n  
t h e  t h i r d  mode, T r a n s p a r e n t  Mode which  i s  a data- t ransfer  
mode l i k e  Conver se  Node b u t  i s  i n t e n d e d  p r i m a r i l y  for  
compute r  d a t a  i n t e r c h a n g e  r a t h e r  t h a n  human c o n v e r s a t i o n .  
We d e s c r i b e  a l l  t h r e e  o f  these modes below.  
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Command Mode 
Command Mode i s  used  t o  e n t e r  commands which  a l t e r  t h e  MFJ- 
1 2 7 8 ' s  o p e r a t i n g  p a r a m e t e r s .  The o t h e r  modes are e n t e r e d  
from Command Mode. When t h e  MFJ-1278 i s  i n  Command Mode, 
t h e  Command Mode p rompt ,  

cmd : 

i s  p r i n t e d  a t  t h e  b e g i n n i n g  o f  e a c h  i n p u t  l i n e .  N o t e ,  
however ,  t h a t  i f  t h e  MFJ-1278 h a s  r e c e i v e d  and d i s p l a y e d  
p a c k e t s ,  t h e  prompt  may have  s c r o l l e d  o f f  t h e  s c r e e n .  

The MFJ-1278 w i l l  be  i n  Command Mode a f t e r  a reset  o r  power- 
up. After a p o w e r - o f f ,  power-on s e q u e n c e ,  a l l  o p e r a t i n g  
p a r a m e t e r s  o f  t h e  MFJ-1278 are  r e - i n i t i a l i z e d  t o  t h e  
p a r a m e t e r  s t o r e d  i n  b a t t e r y  backed-up R A M  (bbRAM) by  t h e  
r e s i d e n t  s o f t w a r e .  After t h e  RESET command i s  i s s u e d  all 
o p e r a t i n g  parameters a re  reset  t o  t h e  d e f a u l t  v a l u e s  s t o r e d  
i n  EPROM. T h e  v a l u e s  o f  most  p a r a m e t e r s  a r e  s t o r e d  i n  a 
pe rmanen t  b u t  e a s i l g  changed  form i n  t h e  bbRAM memory. 

The f o l l o w i n g  commands set  s p e c i a l  c h a r a c t e r s  which  are 
a c t i v e  i n  Command Mode. Refer t o  t h e  d i s c u s s i o n s  o f  these 
commands i n  C h a p t e r  6 f o r  d e t a i l s  on t h e  o p e r a t i o n  o f  t h e  
c h a r a c t e r s  i n  Command Mode. Also  see t h e  s e c t i o n  on s p e c i a l  
i n p u t  c h a r a c t e r s  i n  C h a p t e r  4 .  

CANLINE C a n c e l  c u r r e n t  l i n e  
CANPAC C a n c e l  o u t p u t  (Command Mode f u n c t i o n  

DELETE Character d e l e t i o n  
PASS I n s e r t  f o l l o w i n g  s p e c i a l  c h a r a c t e r  
REDISPLA R e - d i s p l a y  c u r r e n t  l i n e  
START, STOP User's f l o w  c o n t r o l  c h a r a c t e r s  ( s e n t  t o  

XOFF, XON MFJ-1278 f l o w  c o n t r o l  c h a r a c t e r s  ( s e n t  

The f o l l o w i n g  commands e n a b l e  d i s p l a y  f e a t u r e s  wh ich  are  
a c t i v e  i n  Command Mode. Refer t o  t h e  d i s c u s s i o n s  o f  t h e s e  
commands i n  C h a p t e r  6 f o r  d e t a i l s  on  t h e  o p e r a t i o n  of  t h e s e  
c h a r a c t e r s  i n  Command Mode. A l so  see t h e  s e c t i o n  on  termi- 
n a l  c o n f i g u r a t i o n  i n  C h a p t e r  4.  

o n l y )  

MFJ- 1278  ) 

t o  t e r m i n a l )  
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AUTOLF 

BKONDEL 
ECHO 
FLOW 
LCOK 
NUCR 
NULF 
NULLS 
SCREENLN 

Add < L F >  a f t e r  <CR> i n  d a t a  s e n t  t o  

Echo a f t e r  c h a r a c t e r  d e l e t i o n  
Automatic echo o f  s e r i a l  p o r t  i n p u t  
Type-in f low c o n t r o l  
Lower case t r a n s l a t i o n  
N u l l s  a f t e r  < C R >  
N u l l s  a f t e r  <LF> 
Nul l  coun t  
Automatic < C R >  i n s e r t i o n  

t e r m i n a l  

E n t e r i n g  Da ta -Trans fe r  Modes 

There  are s e v e r a l  ways t o  e n t e r  a d a t a - t r a n s f e r  mode from 
Command Mode. You can t y p e  t h e  command CONVERS or K t o  
e n t e r  Converse Mode o r  t h e  command TRANS or T t o  e n t e r  
T r a n s p a r e n t  Mode, and t h e  MFJ-1278 w i l l  immediately e n t e r  
t h e  s p e c i f i e d  mode. The MFJ-1278 w i l l  a u t o m a t i c a l l y  e n t e r  a 
d a t a - t r a n s f e r  mode i f  you a r e  i n  Command Mode when a 
c o n n e c t i o n  is  completed.  You can s p e c i f y  t h e  d a t a - t r a n s f e r  
mode f o r  a u t o m a t i c  e n t r y  w i t h  t h e  command CONMODE: 

cmd:CONMODE TRANS 

w i l l  s p e c i f y  T r a n s p a r e n t  Mode, and 

cmd:CONMODE CONVERS 

w i l l  r e t u r n  t o  t h e  d e f a u l t  c h o i c e  o f  Converse Mode. 

The t i m i n g  o f  t h e  a u t o m a t i c  e n t r y  i n t o  d a t a - t r a n s f e r  mode 
depends  on whether you o r  t h e  o t h e r  s t a t i o n  i n i t i a t e d  t h e  
c o n n e c t i o n .  If you receive a connec t  r e q u e s t  which your  
MFJ-1278 a c c e p t s ,  you w i l l  e n t e r  d a t a - t r a n s f e r  mode when t h e  
MFJ-1278 s e n d s  t h e  connec t  acknowledgment ( A C K )  and t y p e s  
t h e  message *** CONNECTED TO < c a l l s i g n > .  

If you i n i t i a t e  t h e  c o n n e c t i o n  w i t h  t h e  CONNECT command, you 
can  c o n t r o l  t h e  t i m i n g  o f  t h e  mode change w i t h  t h e  command 
NEWMODE. If NEWMODE i s  OFF, t h e  mode w i l l  change when t h e  
c o n n e c t  ACK i s  r e c e i v e d  and t h e  *** CONNECTED TO: <ca l l s ign> 
message is t y p e d .  If NEWMODE i s  O N ,  you w i l l  e n t e r  data- 
t r a n s f e r  mode immedia t e ly ,  w i t h o u t  w a i t i n g  f o r  a s u c c e s s f u l  
c o n n e c t i o n .  Any t e x t  s e n t  t o  t h e  MFJ-1278 a t  t h i s  p o i n t  
w i l l  be queued up i n  p a c k e t s  which w i l l  wait f o r  a 
s u c c e s s f u l  c o n n e c t i o n  b e f o r e  b e i n g  s e n t .  I f  t h e  c o n n e c t  
a t t e m p t  f a i l s ,  you w i l l  be r e t u r n e d  t o  Command Mode. You 
w i l l  a l s o  be r e t u r n e d  a u t o m a t i c a l l y  t o  Command Mode when 
e i the r  s t a t i o n  d i s c o n n e c t s  and e n d s  t h e  QSO. 
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Conver se  Mode 
The d a t a  mode used  most  o f t e n  f o r  o r d i n a r y  QSOs i s  C o n v e r s e  
Mode. I n  Conver se  Mode, t h e  i n f o r m a t i o n  you t y p e  is assem- 
b l e d  by t h e  MFJ-1278 i n t o  p a c k e t s  and  t r a n s m i t t e d  o v e r  t h e  
r a d i o .  The s e n d - p a c k e t  c h a r a c t e r  c a u s e s  t h e  i n p u t  t o  be  
p a c k e t i z e d  f o r  t r a n s m i s s i o n .  If you t y p e  a f u l l  p a c k e t -  
l e n g t h  o f  c h a r a c t e r s  w i t h o u t  t y p i n g  t h e  s e n d - p a c k e t  
c h a r a c t e r ,  y o u r  i n p u t  w i l l  be  p a c k e t i z e d  and t r a n s m i t t e d  
anyway. 

The d e f a u l t  s e n d - p a c k e t  c h a r a c t e r  i s  < C R > ,  b u t  you can 
s p e c i f y  a n y  c h a r a c t e r  w i t h  t h e  command S E N D P A C .  You may 
a l s o  c h o o s e  t o  have  t h e  s e n d - p a c k e t  c h a r a c t e r  t r a n s m i t t e d  i n  
t h e  p a c k e t  o r  n o t .  I f  t h e  s e n d - p a c k e t  c h a r a c t e r  is < C R >  i t  
is n a t u r a l  t o  i n c l u d e  i t  in t h e  p a c k e t  as  p a r t  o f  t h e  t e x t  
as  wel l  a s  i n t e r p r e t i n g  i t  as  a command. T h i s  i s  accom- 
p l i s h e d  by  s e t t i n g  CR ON. I f  you u s e  some o t h e r  c h a r a c t e r  
t o  f o r c e  p a c k e t  t r a n s m i s s i o n ,  you may want  t o  set CR OFF and  
i n h i b i t  t r a n s m i s s i o n  o f  t h e  s e n d - p a c k e t  c h a r a c t e r .  I f  you 
set  t h e  s e n d - p a c k e t  c h a r a c t e r  t o  s o m e t h i n g  o t h e r  t h a n  < C R > ,  
you  c a n  c a n c e l  p a c k e t s  o f  more t h a n  one  l i n e  w i t h  t h e  
c a n c e l - p a c k e t  c h a r a c t e r ,  wh ich  i s  se t  w i t h  t h e  command 
CANPAC.  S i n g l e - l i n e  p a c k e t s  can b e  c a n c e l e d  w i t h  e i t h e r  t h e  
c a n c e l - l i n e  character o r  t h e  c a n c e l - p a c k e t  c h a r a c t e r .  

To r e t u r n  t o  Command Mode f rom Conver se  Node you must t y p e  
t h e  Command Mode e n t r y  c h a r a c t e r ,  o r  s e n d  a BREAK s i g n a l  
o v e r  t h e  s e r i a l  p o r t .  A BREAK is n o t  a r e g u l a r  ASCII c h a r -  
a c t e r ,  b u t  it c a n  f r e q u e n t l y  be  t r a n s m i t t e d  by t y p i n g  a 
s p e c i a l  key on t h e  k e y b o a r d .  

A BREAK s i g n a l  i s  a c o n t i n u o u s  s p a c e  ( o r  0 )  s i g n a l  on t h e  
s e r i a l  p o r t  T r a n s m i t  Data l i n e  l a s t i n g  a p p r o x i m a t e l y  0.2 
second .  I n  f a c t ,  t h e  t i m i n g  o f  t h e  s i g n a l  i s  n o t  v e r y  
i m p o r t a n t ,  and most  s e r i a l  p o r t s  w i l l  r e c o g n i z e  a BREAK i f  
t h e  s p a c e  s i g n a l  l a s t s  s i g n i f i c a n t l y  l o n g e r  t h a n  t h e  time 
r e q u i r e d  f o r  a charac te r  t r a n s m i s s i o n .  Because  o f  t h e  s i m -  
p l e  n a t u r e  o f  t h i s  s i g n a l ,  it is e a s i l y  p o s s i b l e  t o  g e n e r a t e  
a BREAK w i t h  c i r c u i t r y  e x t e r n a l  t o  t h e  compute r ,  t h u s  g u a r -  
a n t e e i n g  e n t r y  t o  Command Mode i n  a u t o m a t i c  s t a t i o n  o p e r a -  
t i o n .  

The f o l l o w i n g  commands set  s p e c i a l  c h a r a c t e r s  which  are  
a c t i v e  i n  Conver se  Mode. Refer t o  t h e  d i s c u s s i o n s  o f  these 
commands f o r  d e t a i l s  on t h e  o p e r a t i o n  o f  t h e  c h a r a c t e r s  i n  
Conver se  Mode. 
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CANL I NE 
CANPAC 
COMMAND 
DELETE 
MFILTER 

PASS 
REDISPLA 
SENDPAC 
START, STOP 

XOFF, XON 

c a n c e l  c u r r e n t  l i n e  
c a n c e l  c u r r e n t  p a c k e t  
Command Mode e n t r y  
c h a r a c t e r  d e l e t i o n  
cha rac t e r s  t o  b e  f i l t e r e d  i n  m o n i t o r e d  

i n s e r t  f o l l o w i n g  s p e c i a l  cha rac t e r  
r e - d i s p l a y  c u r r e n t  l i n e  
s e n d  c u r r e n t  p a c k e t  
u s e r ' s  f l o w  c o n t r o l  c h a r a c t e r s  ( s e n t  t o  

MFJ-1278 f l o w  c o n t r o l  c h a r a c t e r s  ( s e n t  

p a c k e t s  

MFJ-1278) 

t o  t e r m i n a l )  

The f o l l o w i n g  commands e n a b l e  d i s p l a y  f e a t u r e s  wh ich  are 
a c t i v e  i n  C o n v e r s e  Mode. Refer t o  t h e  d i s c u s s i o n s  o f  t h e s e  
commands f o r  d e t a i l s  on  t h e  o p e r a t i o n  o f  t h e s e  c h a r a c t e r s  i n  
C o n v e r s e  Mode. 

BBITCONV 

AUTOLF 
BKONDEL 
ECHO 
ESCAPE 
FLOW 
LCOK 
NUCR 
NULF 
NULLS 
SCREENLN 

R e t a i n  h i g h - o r d e r  b i t  f r o m  s e r i a l  p o r t  

Add <LF> a f t e r  < C R >  
Echo a f t e r  charac te r  d e l e t i o n  
A u t o m a t i c  e c h o  o f  s e r i a l  i n p u t  
<ESCAPE> t r a n s l a t i o n  
Type- in  f low c o n t r o l  
Lower case t r a n s l a t i o n  
N u l l  cha rac t e r s  a f t e r  < C R >  
N u l l  c h a r a c t e r s  a f t e r  <LF> 
N u l l  c o u n t  
A u t o m a t i c  < C R >  i n s e r t i o n  

i n  c o n v e r s e  mode 

T r a n s  par e n  t Ee_ 

P a c k e t  r a d i o  i s  v e r y  well s u i t e d  t o  t h e  t r a n s f e r  o f  d a t a  
b e t w e e n  c o m p u t e r s .  I n  some cases C o n v e r s e  Mode w i l l  work 
wel l  f o r  c o m p u t e r  d a t a  t r a n s f e r .  However ,  f i l e s  s u c h  as  a 
p r o c e s s o r  t e x t  f i l e ,  may c o n t a i n  c h a r a c t e r s  w h i c h  c o n f l i c t  
w i t h  s p e c i a l  c h a r a c t e r s  i n  C o n v e r s e  Mode. Some o f  t h e s e  
f i l e s  may u t i l i z e  a l l  e i g h t  b i t s  of  e a c h  b y t e  r a t h e r  t h a n  
t h e  s e v e n  b i t s  r e q u i r e d  b y  ASCII c o d e s .  I f  you t r a n s f e r  
s u c h  f i l e s  you w i l l  h a v e  t o  u s e  T r a n s p a r e n t  Mode. 

T r a n s p a r e n t  Mode i s  a d a t a - t r a n s f e r  mode l i k e  C o n v e r s e  Mode. 
I n  t h i s  mode there  a re  n o  s p e c i a l  charac te rs  -- e v e r y t h i n g  
you t y p e  ( o r  e v e r y t h i n g  y o u r  c o m p u t e r  s e n d s  t o  t h e  MFJ- 
1 2 7 8 )  i s  s e n t  o v e r  t h e  r a d i o  e x a c t l y  as  i t  was r e c e i v e d  by  
t h e  MFJ-1278. T h e r e  a re  n o  i n p u t  e d i t i n g  f e a t u r e s  a n d  t h e r e  
- is no E n d - p a c k e t  -- c h a r a c t e r .  P a c k e t s  a re  s e n t  a t  r e g u l a r  
time i n t e r v a l s  o r  when a f u l l  p a c k e t  o f  i n f o r m a t i o n  i s  
r e a d y .  The time i n t e r v a l  a t  w h i c h  d a t a  i s  p a c k e t i z e d  i s  se t  
b y  t h e  PACTIME command. 
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The d i s p l a y  c h a r a c t e r i s t i c s  o f  t h e  MFJ-1278 a re  a l s o  modi- 
f i e d  i n  T r a n s p a r e n t  Mode. Data i s  s e n t  t o  t h e  compute r  
e x a c t l y  as  it  i s  r e c e i v e d  o v e r  t h e  r a d i o ,  i n c l u d i n g  a l l  8 
b i t s  o f  each b y t e  r e c e i v e d .  F e a t u r e s  s u c h  a s  a u t o - l i n e f e e d  
i n s e r t i o n  and s c r e e n  wrap a re  d i s a b l e d ,  and e c h o i n g  o f  i n p u t  
c h a r a c t e r s  i s  d i s a b l e d .  The p a r a m e t e r s  t h a t  c o n t r o l  t h e s e  
f e a t u r e s  i n  Command Mode and Conver se  Xode a r e  n o t  changed  
by e n t e r i n g  T r a n s p a r e n t  Mode, and a l l  d i s p l a y  f e a t u r e s  a re  
r e - e n a b l e d  when t h e  MFJ-1278 i s  r e t u r n e d  t o  Command Mode. 
Most o f  t h e  l i n k  s t a t u s  messages  t h a t  a p p e a r  a s  t h e  MFJ-1278 
moves be tween  d i s c o n n e c t e d  and c o n n e c t e d  s t a t e s  a r e  a l s o  
d i s a b l e d  i n  T r a n s p a r e n t  Mode. 

I n  o r d e r  t o  p e r m i t  t h e  Command Mode e n t r y  c h a r a c t e r  t o  be 
t r a n s m i t t e d  f r e e l y  i n  T r a n s p a r e n t  .Mode, t h e  e s c a p e  t o  Com- 
mand Mode f rom T r a n s p a r e n t  Mode h a s  been  made a l i t t l e  more 
c o m p l i c a t e d .  You c a n  s t i l l  r e t u r n  t o  Command mode by t r a n s -  
m i t t i n g  a BREAK s i g n a l ,  j u s t  a s  i n  Conver se  Mode. You c a n  
a l s o  u t i l i z e  t h e  Command Mode e n t r y  c h a r a c t e r  i n  t h e  f o l l o w -  
i n g  way. 

You must w a i t  f o r  a time p e r i o d  a f t e r  t y p i n g  t h e  l a s t  c h a r -  
ac te r  t o  be s e n t .  T h i s  time i s  se t  by t h e  command CMDTIME. 
F o l l o w i n g  t h i s  wa i t ,  you must  t y p e  t h r e e  Command Mode e n t r y  
c h a r a c t e r s  ( d e f a u l t  <CTRL-C>) w i t h i n  an  i n t e r v a l  CMDTIME o f  
e a c h  o t h e r .  After a f i n a l  CMDTIME i n t e r v a l  i n  w h i c h  no 
c h a r a c t e r s  are  t y p e d ,  you w i l l  see t h e  

cmd : 

prompt.  I f  a n y  c h a r a c t e r s  a r e  t y p e d  d u r i n g  t h i s  i n t e r v a l  
( e v e n  Command Mode e n t r y  c h a r a c t e r s )  t h e  e s c a p e  w i l l  be 
a b o r t e d  and a l l  t h e  Command Mode e n t r y  c h a r a c t e r s  t h a t  have  
been  t y p e d  w i l l  be s e n t  a s  p a c k e t  d a t a .  I f  you set CMDTIME 
t o  z e r o  you w i l l  n o t  be  a b l e  t o  e s c a p e  from T r a n s p a r e n t  Xode 
u s i n g  t h i s  s econd  p r o c e d u r e .  

Flow Control 

Whenever d a t a  i s  t r a n s f e r r e d  t o  c o m p u t e r s  (home c o m p u t e r s  o r  
TNCS), t h e r e  i s  a c h a n c e  t h a t  t h e  d a t a  w i l l  be r e c e i v e d  
f a s t e r  t h a n  t h e  computer  c a n  h a n d l e  i t .  Some p rograms  t r y  
t o  d e a l  w i t h  t h i s  by p r o v i d i n g  d a t a  b u f f e r s  f o r  s t o r i n g  
incoming  d a t a  u n t i l  t h e  program i s  r e a d y  f o r  i t .  However,  
t h i s  m e r e l y  p o s t p o n e s  t h e  p rob lem,  s i n c e  t h e r e  i s  a l i m i t e d  
amount o f  room i n  any  b u f f e r .  I n  o r d e r  t o  p r e v e n t  l o s s  o f  
d a t a  t h e  compute r  must be  a b l e  t o  make w h a t e v e r  i s  s e n d i n g  
d a t a  s t o p  s e n d i n g ,  and l a t e r  t e l l  i t  t o  resume s e n d i n g .  I f  
you are  a home computer  u s e r ,  you are p r o b a b l y  a l r e a d y  
fami l ia r  w i t h  one  t y p e  o f  f l o w  c o n t r o l ,  w h i c h  a l l o w s  you t o  
s t o p  t h e  o u t p u t  f rom t h e  computer  w h i l e  you r e a d  i t  and 
r e s t a r t  i t  when you a r e  r e a d y  f o r  more. 
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The MFJ-1278's i n p u t  b u f f e r  may f i l l  up i n  Command Mode i f  
you t r y  t o  t y p e  t o o  l o n g  a command. I n  Conver se  Mode t h e  
b u f f e r  may f i l l  up f o r  any  o f  s e v e r a l  r e a s o n s :  you may b e  
u s i n g  a f a s t e r  s e r i a l  p o r t  baud r a t e  t h a n  t h e  r a d i o  d a t a  
r a t e ;  r a d i o  d a t a  t r a n s m i s s i o n  may have  s lowed down b e c a u s e  
o f  n o i s e  o r  o t h e r  u s e r s  on t h e  c h a n n e l ;  t h e  p e r s o n  o r  
compute r  a t  t h e  o t h e r  end may have  s t o p p e d  o u t p u t  f rom t h a t  
MFJ-1278. The MFJ-1278 w i l l  s i g n a l  t h e  computer  t o  s t o p  
s e n d i n g  d a t a  when the re  i s  room r e m a i n i n g  f o r  a b o u t  80 
c h a r a c t e r s  i n  t h e  b u f f e r .  When t h e  b u f f e r  f i l l s  up 
e n t i r e l y ,  d a t a  w i l l  b e  l o s t .  When t h e  b u f f e r  e m p t i e s  so  
t h a t  t he re  i s  room f o r  a t  l e a s t  270 c h a r a c t e r s ,  t h e  MFJ-1278 
w i l l  s i g n a l  t h e  computer  t o  s t a r t  s e n d i n g  d a t a  a g a i n .  

A compute r  f i l e  t r a n s f e r  program may be  u n a b l e  t o  p r o c e s s  
d a t a  f a s t  enough t o  k e e p  up w i t h  o u t p u t  f rom t h e  MFJ-1278. 
I n  o r d e r  t o  b e  s u r e  o f  r e a d i n g  e v e r y  c h a r a c t e r ,  a compute r  
must  r e s p o n d  t o  i n t e r r u p t s  f rom i t s  1/0 d e v i c e s .  Some 
s i m p l e  p rograms  may p o l l  t h e  i n p u t  r e g i s t e r  f o r  new d a t a .  
I f  t h e  p o l l i n g  i s  n o t  done  o f t e n  enough ,  d a t a  may b e  l o s t .  
Some c o m p u t e r s  d i s a b l e  i n t e r r u p t s  d u r i n g  d i s k  a c c e s s e s .  I f  
t h e  program e n t e r s  a r o u t i n e  which  w i l l  n o t  a l l o w  i t  t o  
c h e c k  f o r  d a t a  o r  r e s p o n d  t o  i t ,  it s h o u l d  s i g n a l  t h e  MFJ- 
1278 t o  s t o p  s e n d i n g  d a t a .  

T h e r e  a r e  two methods  o f  p r o v i d i n g  f l o w  c o n t r o l  wh ich  a re  
s u p p o r t e d  by t h e  MFJ-1278. XON/XOFF f l o w  c o n t r o l ,  some t imes  
c a l l e d  " s o f t w a r e  f l o w  c o n t r o l , "  i s  a c c o m p l i s h e d  by s e n d i n g  a 
s p e c i a l  c h a r a c t e r  ( u s u a l l y  <CTRL-S>) t o  r e q u e s t  t h a t  t h e  
o u t p u t  s t o p  and  a n o t h e r  s p e c i a l  c h a r a c t e r  ( u s u a l l y  <CTRL-Q>) 
t o  r e s t a r t  o u t p u t .  Hardware  flow c o n t r o l  may b e  used  i f  
b o t h  c o m p u t e r s  u s e  t h e  C,ear To Send (CTS) and Data Terminal 
Ready (DTR)  l i n e s  o f  t h e  RS-232C s t a n d a r d .  Da ta  i s  a l s o  
h a l t e d  i f  you p r e s s  t h e  s p a c e  b a r  w h i l e  i n  command mode. 
P r e s s  <CR> t o  resume.  

Some commonly used  t e r m i n a l  programs and f i l e  t r a n s f e r  p ro -  
g rams  f o r  home c o m p u t e r s  do  n o t  implement  f l o w  c o n t r o l  i n  
s o f t w a r e ,  and  many s e r i a l  p o r t s  do n o t  s u p p o r t  h a r d w a r e  f l o w  
c o n t r o l .  A l though  t h e  D T R  and  CTS l i n e s  a p p e a r  a t  t h e  con- 
n e c t o r ,  t h e y  may n o t  be  used  on  some c o m p u t e r s  u n l e s s  t h e  
s o f t w a r e  r e a d s  t h e  s t a t e  o f  t h e  CTS l i n e .  I f  you f i n d  t h a t  
t h e  MFJ-1278 seems t o  l o s e  d a t a  d u r i n g  f i l e  t r a n s f e r s ,  you 
s h o u l d  i m m e d i a t e l y  s u s p e c t  a f l o w  c o n t r o l  problem.  

XON/XOFF Flow C o n t r o l  

If you are u s i n g  a t e r m i n a l  ( r a t h e r  t h a n  a c o m p u t e r )  o r  i f  
y o u r  compute r  d o e s  n o t  s u p p o r t  DTR/CTS f l o w  c o n t r o l ,  you 
s h o u l d  u s e  XON/XOFF f l o w  c o n t r o l ,  which  i s  e n a b l e d  by set-  
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t i n g  XFLOW ON. The s p e c i a l  f l o w  c o n t r o l  c h a r a c t e r s  a r e  set  
t o  <CTRL-S> and CCTRL-Q> by d e f a u l t ,  b u t  t h e y  may be chan-  
ged .  The  commands XON and XOFF set  t h e  c h a r a c t e r s  wh ich  
w i l l  be  s e n t  t o  t h e  t e r m i n a l  & t h e  MFJ-1278, and t h e  
commands START and  STOP set  t h e  c h a r a c t e r s  t o  be s e n t  t h e  
MFJ-1278 b~ t h e  t e r m i n a l .  Your computer  may r e c e i v e  a s  many 
a s  4 c h a r a c t e r s  f rom t h e  MFJ-1278 a f t e r  s e n d i n g  a STOP 
c h a r a c t e r ,  s i n c e  some characters  may a l r e a d y  be " i n  r o u t e "  
t h r o u g h  s e r i a l  1/0 c h i p s .  

If  you s e n d  a STOP ( S T A R T )  character t o  t h e  MFJ-1278 when i t  
i s  a l r e a d y  s t o p p e d  ( s t a r t e d ) ,  t h e  c h a r a c t e r  w i l l  b e  i g n o r e d .  
I f  t h e  STOP and START c h a r a c t e r  a re  t h e  same c h a r a c t e r ,  t h i s  
c h a r a c t e r  w i l l  " t o g g l e "  t h e  o u t p u t ,  t u r n i n g  i t  o f f  i f  it i s  
o n ,  and on i f  it i s  o f f .  

You c a n  d i s a b l e  XON/XOFF f l o w  c o n t r o l  i n  one  d i r e c t i o n  o n l y  
by s e t t i n g  t h e  a p p r o p r i a t e  f l o w  c o n t r o l  c h a r a c t e r s  t o  0. I f  
you do  t h i s ,  t h e  MFJ-1278 w i l l  a u t o m a t i c a l l y  u s e  CTS f l o w  
c o n t r o l  t o  s t o p  i n p u t  f rom t h e  t e r m i n a l .  XON/XOFF f l o w  
c o n t r o l  i s  n o r m a l l y  d i s a b l e d  i n  T r a n s p a r e n t  Mode, s i n c e  a l l  
c h a r a c t e r s  a r e  t r e a t e d  as  d a t a .  I f  you c a n n o t  u s e  DTR/CTS 
f l o w  c o n t r o l ,  you may e n a b l e  t h e  XON and XOFF c h a r a c t e r s  
( t h e  commands from t h e  MFJ-1278 t o  t h e  t e r m i n a l )  by s e t t i n g  
TXFLOW ON and XFLOW ON.  The START and STOP c h a r a c t e r s  ( t h e  
commands t o  t h e  MFJ-1278 f rom t h e  t e r m i n a l )  c a n  be e n a b l e d  
i n  T r a n s p a r e n t  Mode by  s e t t i n g  TRFLOW ON. Note  t h a t  t h e  
mode is no l o n g e r  t r u l y  t r a n s p a r e n t  when t h e s e  f e a t u r e s  a r e  
e n a b l e d .  

Hardware Flow C o n t r o l  

Hardware f l o w  c o n t r o l  i s  l e s s  l i k e l y  t o  depend on t h e  p ro -  
gramming o f  a p a r t i c u l a r  communica t ions  program. DTR and 
CTS a r e  n o r m a l l y  used  f o r  f l o w  c o n t r o l  s i g n a l s  i n  T r a n s p a -  
r e n t  Mode. The command XFLOW OFF e n a b l e s  ha rdware  f l o w  
c o n t r o l  i n  Conver se  Mode and Command Mode. Your compute r  
may r e c e i v e  a s  many a s  2 c h a r a c t e r s  a f t e r  i t  s i g n a l s  t h e  
MFJ-1278 t o  s t o p  s e n d i n g ,  s i n c e  some charac te rs  may a l r e a d y  
be  I t in  r o u t e "  t h r o u g h  s e r i a l  1/0 c h i p s .  Refer t o  C h a p t e r  7 ,  
Hardware f o r  d e t a i l s  on t h e  i n t e r f a c e  r e q u i r e d  f o r  ha rdware  
f l o w  c o n t r o l .  

Type- in  Flow C o n t r o l  

Type- in  f l o w  c o n t r o l ,  e n a b l e d  w i t h  t h e  command FLOW, i s  
r e a l l y  a d i s p l a y  f e a t u r e .  I t  c a n  k e e p  t h e  MFJ-1278 f rom 
i n t e r r u p t i n g  you w i t h  incoming p a c k e t s  when you a r e  i n  t h e  
m i d d l e  of  t y p i n g  a command l i n e  o r  an o u t g o i n g  p a c k e t .  As 
soon a s  you t y p e  t h e  f i r s t  c h a r a c t e r  o f  a l i n e ,  t h e  MFJ-1278 
w i l l  p u t  a I1hold1l on a l l  o u t p u t  ( e x c e p t  f o r  e c h o i n g  y o u r  
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i n p u t ) .  T h e  "ho ld1f  r e m a i n s  i n  e f f e c t  u n t i l  you t y p e  a < C R >  
t o  end  t h e  command l i n e ,  o r  a s e n d - p a c k e t  c h a r a c t e r  t o  mark 
t h e  end  o f  a p a c k e t ,  o r  u n t i l  you e r a s e  o r  r e - d i s p l a y  t h e  
l i n e  you h a v e  s t a r t e d .  

Some c o m p u t e r s  h a v e  d i f f i c u l t y  s i m u l t a n e o u s l y  s e n d i n g  and 
r e c e i v i n g  c h a r a c t e r s  o v e r  t h e  s e r i a l  p o r t .  T h i s  is  most 
commonly t h e  case f o r  c o m p u t e r s  w i t h  " s o f t w a r e  U A R T s . "  
Type - in  f l o w  c o n t r o l  w i l l  improve  t h e  o p e r a t i o n  o f  s u c h  
c o m p u t e r s  w i t h  t h e  MFJ-1278. 

Detail  VHF P a c k e t  O p e r a t i o n  

T h e  p r e v i o u s  c h a p t e r ' s  d i s c u s s i o n  o f  "Basic Opera t ion !#  con-  
t a i n s  enough i n f o r m a t i o n  f o r  most p a c k e t  o p e r a t i o n .  T h i s  
s e c t i o n  descr ibes  a few o t h e r  a s p e c t s  o f  p a c k e t  o p e r a t i o n .  

S t a t i o n  L d e n t i f i c a t i G Z  

Your s t a t i o n  i d e n t i f i c a t i o n  ( c a l l  s i g n )  i s  set w i t h  t h e  
command MYCALL, as  d e s c r i b e d  i n  t h e  p r e v i o u s  c h a p t e r .  I f  
you w i l l  h ave  more t h a n  one  s t a t i o n  on t h e  a i r  o p e r a t i n g  
w i t h  t h e  same c a l l  s i g n ,  t h e y  must  be d i s t i n g u i s h e d  -- no 
two s t a t i o n s  c a n  have  i d e n t i c a l  s t a t i o n  i d e n t i f i c a t i o n s ,  o r  
t h e  p a c k e t  p r o t o c o l  w i l l  f a i l .  You c a n  d i s t i n g u i s h  a d d i -  
t i o n a l  s t a t i o n s  by s e t t i n g  t h e  " s e c o n d a r y  s t a t i o n  I D " ,  o r  
SSID. T h i s  i s  a number from 0 t o  1 5 ,  appended  t o  t h e  c a l l  
s i g n  w i t h  a d a s h :  

cmd:MYCALL W3IWI-3 

If  you d o n ' t  s p e c i f y  t h e  SSID e x t e n s i o n ,  it w i l l  be  0 ,  and 
t h e  MFJ-1278 w o n ' t  e x p l i c i t l y  show SSIDs t h a t  are 0. I f  you 
want  t o  c o n n e c t  t o  a s t a t i o n  w i t h  a SSID o t h e r  t h a n  0 ,  o r  
u s e  s u c h  a s t a t i o n  as  a d i g i p e a t e r ,  you must  s p e c i f y  t h e  
SSID; 

cmd :CONNECT AD7I-2 

crnd:CONNECT WA7GXD V I A  N7CL-5 
o r  

The MFJ-1278 c a n  s e n d  an  a u t o m a t i c  i d e n t i f i c a t i o n  p a c k e t  
e v e r y  9 - 1 / 2  m i n u t e s  when y o u r  s t a t i o n  i s  o p e r a t i n g  a s  a 
d i g i p e a t e r .  You c a n  e n a b l e  t h i s  f e a t u r e  w i t h  t h e  command 
H I D  ON. An I D  p a c k e t  i s  d i s p l a y e d  as f o l l o w s  by  a 
m o n i t o r i n g  s t a t i o n :  

You c a n  r e q u e s t  a f i n a l  i d e n t i f i c a t i o n  a s  you t ake  y o u r  
s t a t i o n  o f f  t h e  a i r  w i t h  t h e  command I D .  The MFJ-1278 w i l l  
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only send identification packets if it has been digipeating. 

Automatic Operations 

Normally, any packet station can be used by other stations 
for relaying, or digipeating, packets to a more remote 
destination. If you don't want your station digipeating 
packets, you can give the command DIGIPEAT OFF. Unless 
there are special circumstances, such as a station operating 
on emergency power, most packet operators set DIGIPEAT ON in 
the spirit of Amateur cooperation. 

Your station will normally accept a connect request from 
another station if it isn't already connected. You can 
disable this capability by setting CONOK OFF. If you re- 
ceive a connect request when CONOK is OFF, the MFJ-1278 will 
display the message 

- *** connect request: <callsign> 
and send a "busy signal" rejection packet to the other 
station. If you receive a rejection packet from a station 
you try to connect to, your MFJ-1278 will display 

+*+ <callsign> busy 
*** DISCONNECTED - 
- 

If you want to have a special message sent automatically to 
stations connecting to you, you can specify the message with 
the command CTEXT. This message can consist of any text 
string up to 120 characters, and you may include < C R > s  by 
prefixing them with the pass character: 

cmd:CTEXT Sorry,  I can't talk right now.<CTRL-V><CR> 
I'll be on the air again after 8 PM.<CTRL-V><CR> 

Joe 

In order for this message to be sent to stations connecting 
to you, you must set CONOK ON so that t(e connection takes 
place (default), and enables the automatic message with CMSG 
ON. 

If you want to leave your station on but inhibit transmit- 
ting, you can set XMITOK OFF. If you do this, you would 
normally set CONOK OFF as well. 

You can have your station periodically send an automatic 
message by enabling "beacons." A beacon can be used to make 
general-interest announcements, provide packets for other 
stations to use to test their ability to receive, or an- 
nounce the presence of a bulletin-board operation. The 
beacon message is set with the command BTEXT, which works 

Chapter 5 Page 11 



MFJ-1278 Instruct ion Manual ADVANCED OPERATION: PACKET 

t h e  same way as  t h e  CTEXT command. You e n a b l e  b e a c o n  t r a n s -  
m i s s i o n  a n d  se t  t h e  f r e q u e n c y  a t  w h i c h  b e a c o n s  a r e  s e n t  w i t h  
t h e  command BEACON. To t r a n s m i t  t h e  b e a c o n  a t  7 0 - s e c o n d  
i n t e r v a l s ,  f o r  e x a m p l e ,  g i v e  t h e  command 

cmd:BEACON EVERY 1 

The b e a c o n  f u n c t i o n  a l s o  h a s  a t r a n s m i t - a f t e r  mode, e n a b l e d  
by  u s i n g  t h e  keyword AFTER i n  p l a c e  o f  EVERY, i n  w h i c h  a 
b e a c o n  p a c k e t  i s  o n l y  t r a n s m i t t e d  a f t e r  a c t i v i t y  is h e a r d  o n  
t h e  c h a n n e l ,  T h i s  f e a t u r e  m i g h t  be u s e d  t o  leave a n  an-  
nouncement  f o r  o t h e r  p a c k e t  users.  I f  someone t r a n s m i t s  on  
a n  o t h e r w i s e  i d l e  c h a n n e l ,  a b e a c o n  c a n  be s e n t  a s h o r t  time 
l a t e r .  No b e a c o n s  a r e  s e n t  i n  t h i s  mode i f  t h e r e  i s  a l o t  
o f  p a c k e t  a c t i v i t y  on  t h e  c h a n n e l ,  s i n c e  t h e  r e q u i r e d  p e r i o d  
of  q u i e t  w i l l  n o t  o c c u r .  

U n a t t e n d e d  O p e r a t i o n s  

I n d i v i d u a l s  who w a n t  t o  l e a v e  t h e i r  MFJ-1278 on  o v e r n i g h t  
c a n  m o n i t o r  p a c k e t s  e v e n  w i t h  t h e  t e r m i n a l  o r  c o m p u t e r  o f f .  
J u s t  t y p e  CTRL-S t h e n  t u r n  t h e  t e r m i n a l  o r  c o m p u t e r  o f f .  
The n e x t  m o r n i n g  t u r n  t h e  c o m p u t e r  o n ,  t h e n  t y p e  CTRL-Q. 
The MFJ-1278 w i l l  dump e v e r y t h i n g  m o n i t o r e d  d u r i n g  t h e  n i g h t  
l i m i t e d  o n l y  by  t h e  amount  o f  a v a i l a b l e  RAM. 

The MFJ-1278 c a n  o p e r a t e  u n a t t e n d e d  f o r  e x t e n d e d  p e r i o d s  o f  
time. I f  you would l i k e  t o  h a v e  t h e  MFJ-1278 o p e r a t e  as  a 
d i g i p e a t e r  b u t  n o t  c o n n e c t  w i t h  a s t a t i o n ,  be s u r e  t o  se t  
DIGIPEAT ON a n d  CONOK OFF. T h i s  i s  p r o b a b l y  most u s e f u l  
when s e t t i n g  up  a d e d i c a t e d  d i g i p e a t e r  i n  a r e m o t e  l o c a t i o n .  

Packet Formatting 

T h e  maximum l e n g t h  of  a p a c k e t  i s  d e t e r m i n e d  by  t h e  command 
PACLEN. I f  you  t y p e  more t h a n  t h e  maximum number of  c h a r a c -  
t e r s  w i t h o u t  e n t e r i n g  a s e n d - p a c k e t  c h a r a c t e r ,  t h e  MFJ-1278 
w i l l  t r a n s m i t  a maximum-length p a c k e t .  I n  T r a n s p a r e n t  Mode, 
a p a c k e t  w i l l  be s e n t  i f  t h e  maximum number o f  characters  i s  
e n t e r e d  b e f o r e  t h e  d e l a y  c o n d i t i o n s  set  by PACTIME f o r c e  a 
p a c k e t  t o  b e  s e n t .  Some MFJ-1278s may n o t  be ab le  t o  a c c e p t  
p a c k e t s  l o n g e r  t h a n  128  c h a r a c t e r s .  

If you  h a v e  s e t  t h e  s e n d - p a c k e t  c h a r a c t e r  t o  <CR>, you 
p r o b a b l y  want  t h e  < C R >  t o  b e  i n c l u d e d  i n  t h e  p a c k e t  f o r  
d i s p l a y  a t  t h e  o t h e r  e n d .  I f  you s e t  t h e  s e n d - p a c k e t  c h a r -  
a c t e r  t o  a s p e c i a l  n o n - p r i n t i n g  cha rac t e r ,  you p r o b a b l y  want  
t h e  c h a r a c t e r  t o  b e  t r e a t e d  as  a command o n l y .  The command 
CR c o n t r o l s  w h e t h e r  t h e  s e n d - p a c k e t  c h a r a c t e r  i s  t o  b e  
e c h o e d  a n d  i n c l u d e d  i n  t h e  p a c k e t .  
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You can add a <LF> after each <CR> included in your packets 
by setting LFADD ON. If the other station reports that 
lines are overprinted on his display, and he can't remedy 
the situation at his end, you can enable this function. 

Commands Affecting Protocol 

This section describes some of the commands that affect the 
operation of the packet protocol. Details of the protocol 
are given in Chapter 9. 

The MFJ-1278 implements AX.25 Level 2 protocol, a set of 
rules f o r  formatting messages to other TNCs. The version of 
A X . 2 5  Level 2 protocol used by the MFJ-1278 can be set to 
Version 2.0 with the command AX25L2V2 ON, or to Version 1.0 
with the command AX25L2V2 OFF. Digipeating may not be 
successful if some MFJ-1278s are running Version 1.0 and 
some are running Version 2.0. In addition, the command 
CHECK controls a timing function that depends on the proto- 
col version selected. 

You can specify the "address" to be used for unconnected 
packets, as well as intermediate digipeaters with the 
UNPROTO command. The format is similar to that of the 
CONNECT command: 

cmd:UNPROTO QST VIA NK6K 

The default address for unconnected packets is CQ. 

The following functions may be useful for tracking down 
protocol problems. They are seldom useful for ordinary 
packet operations. The error-checking function of the pro- 
tocol is disabled for monitored packets with the command 
PASSALL. If you set PASSALL ON, any "packet" will be dis- 
played if it meets the following conditions: It must start 
with a flag sequence; and it must contain an integral number 
of 8-bit bytes. The TRACE command enables the display of 
the address and control fields of packets, as well as the 
text. The trace function displays all bytes in hex as well 
as ASCII equivalents. 

Packet Timing Functions 

Transmit Timing 

Amateur radio equipment varies greatly in the time delays 
required in switching from receive to transmit and from 
transmit to receive. If the MFJ-1278 starts sending data 
before the transmitter is operating or before the receiver 
has had time to switch from transmitting and lock up on the 
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incoming  s i g n a l ,  t h e  p a c k e t  w i l l  n o t  be r e c e i v e d  p r o p e r l y ,  
The d e l a y  be tween t r a n s m i t t e r  keyup and t h e  b e g i n n i n g  of 
d a t a  t r a n s m i s s i o n  i s  c o n t r o l l e d  by t h e  command TXDELAY. 
Dur ing  t h e  time t h e  MFJ-1278 i s  k e y i n g  t h e  t r a n s m i t t e r  b u t  
n o t  s e n d i n g  d a t a ,  i t  w i l l  t r a n s m i t  a s y n c h r o n i z i n g  s i g n a l  
( f l a g s ) .  

I f  you a r e  t r a n s m i t t i n g  p a c k e t s  t h r o u g h  an  a u d i o  r e p e a t e r ,  
you may r e q u i r e  a c o n s i d e r a b l y  g r e a t e r  keyup d e l a y  t h a n  i s  
r e q u i r e d  f o r  d i r e c t  communica t ions .  F u r t h e r m o r e ,  t h e  e x t r a  
keyup d e l a y  i s  n o t  r e q u i r e d  i f  t h e  r e p e a t e r  h a s  n o t  had time 
t o  " d r o p "  s i n c e  t h e  l a s t  t r a n s m i s s i o n .  The command AXDELAY 
a l l o w s  you t o  s p e c i f y  an a d d i t i o n a l  keyup d e l a y  t o  a l l o w  t h e  
r e p e a t e r  r e c e i v e r  and t r a n s m i t t e r  t o  l o c k  up. The command 
AXHANG se ts  t h e  time t h e  MFJ-1278 w i l l  assume is r e q u i r e d  
f o r  t h e  r e p e a t e r  t o  d r o p ,  I f  t h e  MFJ-1278 has d e t e c t e d  
c h a n n e l  a c t i v i t y  r e c e n t l y  enough t h a t  t h e  r e p e a t e r  
t r a n s m i t t e r  s h o u l d  s t i l l  be  o n ,  i t  w i l l  wait  o n l y  t h e  
TXDELAY time b e f o r e  s e n d i n g  d a t a ,  r a t h e r  t h a n  a d d i n g  a n  
AXDELAY time a s  well. 

T h e  commands TXDELAY, A X D E L A Y ,  and AXHANG a l l  s e t  times i n  
u n i t s  o f  10 ms. I f  AXDELAY i s  i n  e f f e c t  t h e  t o t a l  keyup 
d e l a y  w i l l  be 

Xeyup d e l a y  = (TXDELAY + A X D E L A Y )  * 1 0  

i n  m i l l i s e c o n d s .  I f  c h a n n e l  a c t i v i t y  h a s  been  h e a r d  more 
r e c e n t l y  t h a n  AXHANG*IO m s  a g o ,  t h e  keyup d e l a y  w i l l  o n l y  be 

Keyup d e l a y  = TXDELAY*IO 

i n  m i l l i s e c o n d s .  

P a c k e t  Timing 

The AX.25 p r o t o c o l  p r o v i d e s  f o r  r e - t r a n s m i t t i n g  p a c k e t s  i f  
no acknowledgment  is  h e a r d  from t h e  i n t e n d e d  d e s t i n a t i o n  
s t a t i o n  w i t h i n  a c e r t a i n  p e r i o d  o f  time. A p a c k e t  might  n o t  
be acknowledged  due  t o  c h a n n e l  n o i s e  o r  " c o l l i s i o n "  w i t h  an- 
o t h e r  p a c k e t  t r a n s m i s s i o n ,  and s i n c e  t he re  may be o t h e r  
s t a t i o n s  on  t h e  c h a n n e l ,  t h e  r e c e i v i n g  s t a t i o n  may n o t  be  
ab le  t o  acknowledge  t h e  rece ived  p a c k e t  i m m e d i a t e l y .  The 
time l a p s e  b e f o r e  t h e  o r i g i n a t i n g  s t a t i o n  re-transmits t h e  
p a c k e t  is  se t  by t h e  command FRACK (frame acknowledge  t ime).  
T h e  maximum number o f  r e - t r a n s m i s s i o n s  b e f o r e  t h e  
o r i g i n a t i n g  s t a t i o n  t e r m i n a t e s  t h e  c o n n e c t i o n  i s  set by t h e  
command RETRY. The maximum number o f  t r a n s m i s s i o n s  o f  a 
p a c k e t  i s  RETRY+I, s i n c e  t h e  i n i t i a l  t r a n s m i s s i o n  d o e s  n o t  
c o u n t  a s  a = - t r a n s m i s s i o n .  S e t t i n g  RETRY t o  0 s p e c i f i e s  an  
i n f i n i t e  number o f  r e t r i e s .  
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The frame-acknowledge time is automatically corrected for 
the additional time required f o r  digipeating. The time 
interval before MFJ-1278 re-transmits an unacknowledged 
packet is 

Retry interval = FRACK * (2*n + 1) 

in seconds, where n is the number of digipeaters in use for 
this connection. 

Acknowledgments of digipeated packets are made from end t o  
end, and digipeaters do not acknowledge the packets they 
relay. If there are several intermediate relays, the chance 
of either the original packet o r  the acknowledgment to be 
lost increases drastically. To reduce this problem, an 
automatic wait time can be imposed on any station poJ trans- 
mitting a digipeated packet. Stations waiting for a clear 
channel to transmit packets wait for this time interval 
after the channel clears before transmitting. This wait 
does not apply if the station will be transmitting one o r  
more digipeated packets. This usually gives the digipeater 
a clear chance at the channel. 

The wait time is set by the command DWAIT, which specifies 
40 ms intervals. If no digipeating is being done by anyone 
in the local area, this parameter can be set to 0, but in 
any event it should be set to the same value by all members 
of a local packet group. 

In order to avoid unnecessary packet retries, the MFJ-1278 
implements a collision-avoidance strategy which applies t o  
all packets except those being digipeated. On the second 
and subsequent transmissions of a particular packet, the 
YFJ-1278 waits an additional random time after detecting a 
clear channel before beginning transmission. This prevents 
repeated collisions of transmissions by the same two 
stations. The random time is a multiple (0-15) o f  t h e  
TXDELAY time. 

The interval, in milliseconds, between the MFJ-1278 
detecting carrier-drop and beginning to transmit is 

Wait time = DWAIT * 10 
for the first transmission of a packet. For subsequent 
transmissions of the same packet the interval is 

Wait time = DWAIT * 10 + ( r * TXDELAY ) * 10 

where r is a random number from 0 to 15. Thus, if your MFJ- 
1278 is forced to re-transmit packets, you will occasionally 
hear a fairly long delay before transmission begins. 
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Multiple packets may be transmitted before waiting for an 
acknowledgment. This permits more efficient channel use 
when large amounts of data are being transferred. The 
maximum number of packets which the MFJ-1278 will send 
before waiting for acknowledgment is specified by the 
command MAXFRAME. This does not mean that the MFJ-1278 will 
wait until several packets have been entered before 
transmitting. MAXFRAME in combination with the command 
P A C L E N ,  which sets the maximum number of characters in a 
packet, determines how much information can be sent in a 
single transmission. The best combination for efficient 
data transfer is determined partly by the channel quality 
and partly by the rate at which the terminal can process 
data. For  a 1200  baud terminal data rate, you should start 
with a combination that produces about 300 characters 
outstanding at one time. 

Radio Baud Rate --- 
The radio data transmission rate is software selectable for 
300 baud and 1200 baud. External modem (if installed) can 
also be selected thru software command. 

Note that there is no relationship between terminal baud 
rate and radio baud rate. In order to communicate with 
another packet station you must use the same radio baud 
rates. The length of time required to send a given amount 
of information increases as the baud rate decreases. For  
example, it takes four times as long to send data at 300 
baud as at 1200  baud. If you use slow radio baud rates, you 
should limit the length of transmissions by setting MAXFRAME 
to 1 and choosing P A C L E N  so that the hardware watchdog timer 
does not disrupt your transmissions and channel traffic is 
broken up frequently. 

The Bell-202 compatible modem is optimized f o r  a 1200  baud 
radio data rate. The on-board modem is not useful at rates 
higher than 1200 baud. The MFJ-1278 can provide data 
signals up to 9600 baud, but an external modem is required 
for operation above 1200  baud. A optional 2400 bps PSK modem 
board is available from NFJ Enterprises, Inc. This 2400 
bps PSK modem board can be installed inside the MFJ-1278. 
Radio data rate of 2400/9600 is selectable with software 
command by the MFJ-1278. When an external modem is 
installed and when it is  in selected to operate the TURBO 
LED on the front panel of the MFJ-1278 will light. Contact 
WFJ Enterprises, Inc. for more detail. For  installation of 
an external modem, see A P P E N D I X  F in this manual for more 
detail. 
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S p e c i a l  P r o t o c o l  Times  

You c a n  s e t  up a c o n n e c t i o n  t i m e - o u t  w i t h  t h e  command CHECK, 
w h i c h  s p e c i f i e s  a time i n  m u l t i p l e s  o f  1 0 - s e c o n d  i n t e r v a l s .  
T h i s  f u n c t i o n  p r e v e n t s  t h e  MFJ-1278 f rom g e t t i n g  s t u c k  i n  a 
c o n n e c t i o n  when t h e  o t h e r  s t a t i o n  d i s a p p e a r s  f o r  l o n g e r  t h a n  
t h e  s p e c i f i e d  time. The MFJ-1278 u s e s  t h i s  time somewhat  
d i f f e r e n t l y  d e p e n d i n g  on  t h e  s e t t i n g  o f  AX25L2V2. 

The command RESPTIME sets  a d e l a y  b e t w e e n  t h e  r e c e i p t  o f  a 
p a c k e t  a n d  t h e  t r a n s m i s s i o n  of t h e  acknowledgment  p a c k e t .  
T h i s  d e l a y  i s  u s e d  t o  p r e v e n t  c o l l i s i o n s  b e t w e e n  a n  acknow- 
l e d g m e n t  a n d  a n o t h e r  p a c k e t  f r o m  t h e  s e n d i n g  s t a t i o n .  T h i s  
i s  p r i m a r i l y  n e c e s s a r y  d u r i n g  f i l e  t r a n s f e r s ;  o t h e r w i s e  t h e  
d e l a y  i s  best  s e t  t o  0. D u r i n g  f i l e  t r a n s f e r s  t h e  s t a t i o n s  
r e c e i v i n  t h e  f i l e  s h o u l d  s e t  RESPTIME t o  I 0  or 12 
mKid7. 
The t i m i n g  o f  p a c k e t  t r a n s m i s s i o n  i n  T r a n s p a r e n t  Mode i s  
d e t e r m i n e d  b y  t h e  command PACTIME. You c a n  c h o o s e  t h e  way 
p a c k e t  t r a n s m i s s i o n  is  t i m e d .  I f  you a r e  t y p i n g  i n p u t  t o  a 
r e m o t e  c o m p u t e r  i t  i s  u s u a l l y  b e s t  t o  h a v e  p a c k e t s  t r a n s m i t -  
t e d  a t  r e g u l a r  i n t e r v a l s .  If y o u r  c o m p u t e r  i s  o p e r a t i n g  a 
r e m o t e - h o s t  o r  b u l l e t i n  b o a r d  program you s h o u l d  s e n d  pack-  
e t s  a f t e r  a n  i n t e r v a l  w i t h  no f u r t h e r  i n p u t  f rom t h e  compu- 
t e r .  You c a n  e n a b l e  t h e  u s e  o f  PACTIME i n  C o n v e r s e  Mode 
w i t h  t h e  command CPACTIME. 

Monitor F u n c t i o n s  

The MFJ-1278's p r o t o c o l  i s  d e s i g n e d  f o r  s e t t i n g  up 
l ' c i r c u i t s "  b e t w e e n  two s t a t i o n s .  However i t  c a n  a l s o  
o p e r a t e  i n  a mode more s u i t a b l e  f o r  a f t n e t l l  o r  " r o u n d - t a b l e "  
d i s c u s s i o n  w i t h  several  p a r t i c i p a n t s ,  a l t h o u g h  r e l i a b l e  
r e c e p t i o n  o f  a l l  t r a n s m i s s i o n s  by  e v e r y  s t a t i o n  c a n n o t  be 
g u a r a n t e e d .  T h i s  i s  d o n e  by  e n a b l i n g  t h e  m o n i t o r  f u n c t i o n s .  
Most  o f  t h e  m o n i t o r  f u n c t i o n s  a r e  d e s c r i b e d  i n  C h a p t e r  4. 

M o n i t o r i n g  i s  e n a b l e d  by t h e  command MONITOR ON, a n d  s e p a -  
r a t e  m o n i t o r  f u n c t i o n s  are  i n d i v i d u a l l y  e n a b l e d .  

I f  c o n n e c t e d  p a c k e t  QSOs are  t a k i n g  p l a c e  on t h e  f r e q u e n c y  
o f  y o u r  g r o u p  c o n v e r s a t i o n ,  you may w i s h  t o  i g n o r e  a l l  
c o n n e c t e d  p a c k e t s  w h i l e  y o u r  g r o u p  o p e r a t e s  i n  u n c o n n e c t e d  
mode. The command MALL OFF c a u s e s  t h e  MFJ-1278 t o  i g n o r e  
c o n n e c t e d  p a c k e t s .  

I f  you  w a n t  t o  b e  a b l e  t o  m o n i t o r  p a c k e t  a c t i v i t y  when y o u r  
s t a t i o n  i s  n o t  c o n n e c t e d ,  b u t  h a v e  a l l  m o n i t o r i n g  a u t o m a t i -  
c a l l y  cease when you c o n n e c t  t o  someone ,  set MCON OFF. 

If  you  want  t o  m o n i t o r  s t a t i o n s  s e l e c t i v e l y ,  you c a n  s e t  up 
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a l i s t  o f  up t o  e i g h t  c a l l s i g n s  w i t h  t h e  command LCALLS. 
The c a l l s i g n s  i n  t h i s  l i s t  a r e  r e g a r d e d  as  " b u d d i e s , 1 1  i . e . ,  
t h e  o n l y  s t a t i o n s  you want  t o  l i s t e n  t o  i f  BUDLIST i s  ON. 
O t h e r w i s e ,  t h e  s t a t i o n s  i n  t h e  l i s t  w i l l  be i g n o r e d ,  and a l l  
o t h e r  s t a t i o n s  w i l l  be  m o n i t o r e d .  

You c a n  o p e r a t e  a g r o u p  c o n v e r s a t i o n  w i t h  some d a t a  i n t e g r i -  
t y  by h a v i n g  t h e  s t a t i o n s  c o n n e c t  i n  p a i r s  and  s e t t i n g  MALL 
ON and MCON ON. T h i s  d o e s  n o t  i n s u r e  t h a t  e v e r y  p a c k e t  i s  
r e c e i v e d  a t  e v e r y  s t a t i o n ,  b u t  i t  d o e s  i n s u r e  t h a t  a p a c k e t  
i n v o l v e d  i n  a c o l l i s i o n  w i l l  b e  r e t r i e d .  I f  you have  an  odd 
number o f  s t a t i o n s  p a r t i c i p a t i n g  i n  t h i s  s o r t  o f  c o n v e r s a -  
t i o n ,  one  s t a t i o n  c a n  c o n n e c t  t;o h i m s e l f  v i a  a n o t h e r  s t a t i o n  
a s  d i g i p e a t e r .  

For example ,  WBGYMH, WDOETZ, WAOTTW, WIBEL, and K9NC w i s h  t o  
c a r r y  on a g r o u p  c o n v e r s a t i o n .  I n  o r d e r  t o  make a l l  t h e  
t r a n s m i s s i o n s  as r e l i a b l e  a s  p o s s i b l e ,  t h e  f o l l o w i n g  connec-  
t i o n s  a re  made. 

WB6YMH c o n n e c t s  t o  WIBEL 
WAOTTW c o n n e c t s  t o  K9NC 
WDOETZ c o n n e c t s  t o  WDOETZ v i a  WlBEL 

I f  e a c h  s t a t i o n  s p e c i f i e s  MCON ON and MALL ON, e a c h  s t a t i o n  
w i l l  see t h e  p a c k e t s  s e n t  by a l l  t h e  o t h e r s .  

O r d i n a r i l y ,  o n l y  t e x t  p a c k e t s  a r e  d i s p l a y e d .  I f  you want t o  
see some o f  t h e  p r o t o c o l  p a c k e t s ,  you c a n  s e t  MCOM ON and 
c o n n e c t ,  d i s c o n n e c t ,  d i s c o n n e c t  acknowledgments ,  and DM 
( c o n n e c t - r e q u e s t  r e j e c t i o n )  p a c k e t s  w i l l  be  d i s p l a y e d .  For  
example ,  

i n d i c a t e  c o n n e c t  and d i s c o n n e c t  p a c k e t s .  D i s c o n n e c t  ac-  
knowledgments  a r e  d e s i g n a t e d  < U A > ,  and DM p a c k e t s  are  <DM>. 

You c a n  c a u s e  t h e  MFJ-1278 t o  " f i l t e r "  c e r t a i n  c h a r a c t e r s  
f rom m o n i t o r e d  p a c k e t s  w i t h  t h e  command MFILTER. T h i s  
a l l o w s  you t o  remove,  f o r  example ,  f o r m - f e e d s ,  b e l l  
c h a r a c t e r s ,  o r  e x t r a  < L F > s  t h a t  may be  n e c e s s a r y  t o  t h e  
s t a t i o n s  i n v o l v e d  i n  a c o n n e c t i o n ,  b u t  which  may i n t e r f e r e  
w i t h  y o u r  d i s p l a y .  You c a n  s p e c i f y  up t o  f o u r  c h a r a c t e r s  by 
g i v i n g  t h e  ASCII c h a r a c t e r  c o d e s  i n  hex  o r  d e c i m a l .  

Real-Time Clock and Time Stamping 

You c a n  e n a b l e  t h e  MFJ-1278's  r e a l - t i m e  c l o c k  by  s e t t i n g  t h e  
d a t e  and  time w i t h  t h e  command DAYTIME. Once you have  set  
t h e  c l o c k ,  you  c a n  r e q u e s t  t h e  time by e n t e r i n g  DAYTIME w i t h  
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no parameters. The format of date and time display is 
controlled by the command DAYUSA. If the MFJ-1278 is 
powered off, DAYTIME will have to be reset. 

Monitored packets can be time-stamped if DAYTIME has been 
set. To enable this function, set MSTAMP ON. You can also 
time-stamp connect and disconnect messages with the command 
CONSTAMP ON. 

Mult 1-Connect Guide 

Multiple connection capability is a very powerful addition 
to the MFJ-1278 It is very useful for traffic net 
operation, multi-user bulletin boards, path checking and so 
forth. 

Multiple connection operation is not the same as multi-way 
operation. With multiple connect, you may establish several 
point-to-point 'Ilinkstt with various stations. Multi-way, 
which is not available, would enable multiple stations to be 
simultaneously interconnected to each other, with each sta- 
tion seeing all data passed from any station in the group, 
error free. 

Multiple connection operation is another step on the road to 
proper networking, and networking should eventually allow 
multi-way operation. 

Settinq the MFJ-1278 to Normal Operation 
The MFJ-1278 defaults the multi-connection-related commands 
to the following parameters: 

CONPERM OFF 
STREAMCALL OFF 
STREAMDouBLe OFF 
STREAMSWitch [ 
USERS 1 

This sets up the MFJ-1278 to act just like a "normal1' TNC 
does, that doesn't support multiple connections. The key to 
obtaining this traditional operation is to set USERS 1 .  

How to Invoke Multi-Connect? 

If USERS is not I, you are telling the MFJ-1278 to allow 
multiple connections to your stations from other stations. 
In addition, TRANSPARENT mode will operate differently, in 
that incoming data will be prefixed with the current 
STREAMSWitch character and identifier (such as "[A"). Thus, 
truly transparent operation is not possible with this 

-- 
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software release supporting multiple-connections. 

The STREAMSWitch character, defaulted to should be set 
to a character you won't normally use. Note that this 
character may be set to a hex value between $0 and $FF. 
This may allow you to use 8-bit characters (AWLEN 8 )  if your 
terminal o r  computer is capable of generating such "charac- 
ters." This could help prevent confusion in interpreting 
incoming data from other stations if they happen to send 
data that includes your selected STREAMSWitch character. 

Although not fool proof, enabling STREAMDBL may also help in 
sorting out STREAMSWitch characters included in the received 
data from a valid stream switch generated by the MFJ-1278. 

STREAMCAll should be especially helpful when manually ope- 
rating a station in which you allow multiple connections. 

When in CONVERSE mode, you may switch streams by entering 
the STREAMSWitch character (default " I " ) ,  followed by a 
stream identifier (I'A'' through f ' J ' ' ) ,  followed by the data 
you wish to send to the station on that stream. See the 
example in the description of STREAMCAll for an illustration 
o f  this. 

If all this seems a bit confusing, don't worry, it is! The 
only way to really understand multiple connect operation is 
to try it! Tested and on-the-air, Once you have gained 
confidence in "normal" packet operation, try setting USERS 2 
and get a couple of friends to connect to you. Play with 
the commands (you can't hurt the MFJ-1278 by issuing 
commands to it!) and see their effects. 
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Easy-Mail  Mai lbox  

The Easy-Mail  ma i lbox  f e a t u r e  i s  o n l y  v a l i d  f o r  t h e  VHF 
p a c k e t  mode. The o p e r a t i o n  o f  t h e  Easy-Mail  ma i lbox  i s  
q u i t e  s i m p l e .  Once t h e  MAILBOX command o f  your  MFJ-1278 i s  
t u r n e d  o n ,  anyone  who o p e r a t e s  AX.25 p a c k e t  c a n  access y o u r  
ma i lbox  by e s t a b l i s h i n g  a c o n n e c t i o n  t o  your  s t a t i o n  by 
u s i n g  t h e  s t a n d a r d  p a c k e t  CONNECT command. Once t h e  
c o n n e c t i o n  i s  made, he  c a n  s e n d  a message ,  o b t a i n  a l i s t  o f  
t h e  messages  i n  your  m a i l b o x ,  r e a d  t h e  messages  o r  k i l l  any  
messages a d d r e s s e d  t o  him.  

The Easy-Mail  ma i lbox  i n  t h e  MFJ-1278 p r o v i d e s  a p p r o x i m a t e l y  
3,000 b y t e s  o f  memory f o r  message s t o r a g e .  Maximum number 
o f  message  s l o t s  i s  30. 

With t h e  MAILBOX t u r n e d  O N ,  you c a n  access t h e  ma i lbox  by  
t y p i n g  t h e  command, Sysop ,  a l l  commands a v a i l a b l e  t o  t h e  
r emote  u s e r s  a r e  a v a i l a b l e  t o  you as  t h e  sys t em o p e r a t o r .  

When MAILBOX i s  O N ,  u s e r  s h o u l d  b e  aware  o f  t h e  f o l l o w i n g  
c o n d i t i o n s :  

1. MFJ-1278 c o n t i n u e s  t o  m o n i t o r  t h e  c h a n n e l  a c c o r d i n g  t o  
t h e  s e t t i n g  o f  t h e  MONITOR p a r a m e t e r  when t h e  ma i lbox  i s  
i d l e .  However,  once  a u s e r  c o n n e c t s ,  o r  w h i l e  t h e  s y s t e m  
o p e r a t o r  i s  u s i n g  t h e  m a i l b o x ,  t h e  MFJ-1278 w i l l  n o t  d i s p l a y  
m o n i t o r e d  p a c k e t s ,  r e g a r d l e s s  o f  t h e  s e t t i n g  o f  MONITOR. 
T h i s  r e s t r i c t i o n  d o e s  n o t  a p p l y  t o  TRACE dumps. 

2 .  MFJ-1278 a n s w e r s  a s  "busy"  t o  incoming c o n n e c t  r e q u e s t s  
if t h e  s y s t e m  o p e r a t o r  i s  o n - l i n e  when t h e  ma i lbox  i s  t u r n e d  
on.  

3 .  MFJ-1278 ma i lbox  messages  are  f u l l y  b a t t e r y  backed-up. 
Messages  l e f t  i n  t h e  ma i lbox  w i l l  n o t  be  l o s t  when t h e  MFJ- 
12'78 i s  powered down. DAYTIME i s  n o t  r e t a i n e d  by t h e  backup 
b a t t e r y .  User must r e - e n t e r  c o r r e c t  time upon e a c h  power 
up.  N e s s a g e s  e n t e r e d  w i t h o u t  DAYTIME w i l l  n o t  be shown. 

- S e t  9 your Easy-Mail  Mai lbox  

The MFJ Easy-Mail  ma i lbox  i s  a s i n g l e - u s e r  d e v i c e .  There- 
f o r e ,  b e f o r e  t h e  MAILBOX i s  t u r n e d  on you must  s e t  up t h e  
p a r a m e t e r s  a s  d e s c r i b e d  i n  t h e  f o l l o w i n g  p r o c e d u r e .  Make 
c e r t a i n  t h a t  t h e r e  i s  no c o n n e c t i o n  ac t ive  on t h e  MFJ-1278. 

1 .  Under cmd: command prompt ,  t y p e :  

CSTATUS < C R >  
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V e r i f y  t h a t  a l l  t h e  s t r e a m s  a r e  d i s c o n n e c t e d .  

2 .  Type: 

USERS 1 < C R > .  

3 .  Type:  

; A  < C R > ,  t o  f o r c e  s t r e a m  I IA ' I  

I f  you h a v e  changed  t h e  d e f a u l t  STREAMSWitch c h a r a c t e r  
f rom $7C t h e n  you w i l l  h ave  t o  u s e  t h a t  c h a r a c t e r  i n -  
s t e a d  o f  I t .  

Note: For t h e  Commodore C64/128 o r  VIC-20 c o m p u t e r s  
which  do n o t  have  t h e  I t [  I' key  . You c a n  u s e  t h e  key  
t o  r e p l a c e  t h e  key .  To do t h i s  you w i l l  t y p e :  

STREAMSWitch 92 < C R >  

EA < C R >  t o  f o r c e  s t r e a m  " A " .  

4. If  you want y o u r  message  time and d a t e  s t a m p e d ,  se t  
DAYTIME w i t h  t h e  c u r r e n t  i n f o r m a t i o n .  

5. Type: 

MAILBOX ON < CR> 

Your MFJ-1278 is now r e a d y  f o r  ma i lbox  o p e r a t i o n .  You c a n  
a c c e s s  y o u r  m a i l b o x  o p e r a t i o n  by t y p i n g :  

SYSOP < C R >  

MFJ-1278 w i l l  r e s p o n d  w i t h :  

Mai lbox  ( B ,  H ( e l p ) ,  K ,  L ,  R ,  S ) >  

Now you are  r e a d y  t o  o p e r a t e  y o u r  ma i lbox .  The f u n c t i o n s  o f  
( B ,  H ( e l p ) ,  K ,  L ,  R ,  S )  a r e  a s  f o l l o w s :  

O K  -- K i l l  a l l  messages  a d d r e s s e d  t o  you.  

o K # #  -- K i l l  t h e  message  i n  s l o t  nn.  Remote u s e r s  may 
o n l y  k i l l  message  a d d r e s s e d  t o  them o r  
o r i g i n a t e d  by  them. t h e  l o c a l  SYSOP, 
however ,  c a n  k i l l  a l l  messages .  

0 L -- L i s t  t h e  s l o t  number,  o r i g i n a t o r ,  d e s t i n a t i o n ,  
and s u b j e c t  f i e l d  o f  c u r r e n t l y  used  s l o t s .  

O R  -- Read a l l  o f  t h e  messages  a d d r e s s e d  t o  you.  
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R # #  -- Read the message in slot nn. 
S call--Send a message to the callsign. "Call" must be 

a callsign valid under the same format as the 
MYCALL, CONNECT and other callsign commands. 

SP call--Send a personal message to the callsign. This 
is a private message. Only the person the 
message is addressed to o r  the system operator 
can read this message. 

B --Logout: Initiates a disconnect sequence from 
the mailbox. 

H(He1p)--Display the mailbox command list, with a brief 
description of commands available to the user. 

Mailbox Operation 

1. Establish connection to the mailbox station. 

2. If the connection station's mailbox is ON, then it will 
answer with the mailbox prompt: 

Mailbox Ready 
Mailbox (B,H(elp) , K , L ,  R, S) > 
You may then type i( to kill a message, L to list the 
messages, R to read the messages or  S to send a 
message, B to logout and disconnect or H for the HELP 
menu. 

31. To send a message: 

Type : 

S Callsign <CR> 

o r  

SP Callsign < C R > ,  if this is a private message. 

b. Mailbox responds with: 

Title: 

c. Enter message subject (title) at the cursor prompt 
then press the "RETURNtt key. 

d. Mailbox responds with: 
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Send Msg; Con t ro l -Z  t o  end :  
( Cursor 1- 

message  t y p e :  

Control-Z <CR> 

e.  E n t e r  message  a t  c u r s o r  prompt .  A t  t h e  end  o f  t h e  

The message  w i l l  b e  s e n t .  The s c r e e n  w i l l  b l a n k  and  
t h e  c u r s o r  w i l l  be  a t  t h e  t o p  o f  t h e  p a g e ,  w i t h  t h e  
ma i lbox  commands. 

f .  Your message  w i l l  be  s e e n  on t h e  ma i lbox  s t a t i o n  
s c r e e n .  Ma i lbox  w i l l  r e s p o n d  w i t h  t h e  ma i lbox  
prompt :  

Mai lbox  ( B , H ( e l p ) , K , L , R , S )  > 
3 i i .  To k i l l  a message :  

a.  Type:  

K # #  < C R > ,  # #  i s  t h e  s l o t  number f rom 1 t h r u  30 
t o  be  k i l l e d .  

b. ma i lbox  w i l l  r e s p o n d  w i t h :  

Message #- d e l e t e d ;  
Mai lbox  ( B ,  H ( e l p ) , K , L , R , S ) >  

Note t h a t  r emote  may o n l y  k i l l  t h e  messages  t h a t  a r e  
a d d r e s s e d  t o  him. Sys tem o p e r a t o r  can k i l l  a l l  messages .  
Message o r i g i n a t o r  may a l s o  k i l l  t h e  message ,  

3 i i i .  To l i s t  messages :  

a .  Type: 

b.  Mai lbox  w i l l  r e s p o n d  w i t h  a l i s t  of  c u r r e n t l y  
used  s l o t s  i n  t h e  f o l l o w i n g  f o r m a t :  

S l o t  # # ,  To: , From: , S u b j e c t  
Mai lbox  ( B , H ( e l p ) , K , L , R , S ) >  

3 i v .  To r e a d  messages :  

a .  Type:  

R # #  <CR> # #  i s  t h e  s l o t  number o f  t h e  message  you 
w i s h  t o  r e a d .  
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b .  Mai lbox  w i l l  r e s p o n d  w i t h  t h e  message  f rom t h e  s l o t  
s p e c i f i e d .  

c .  I f  you w i s h  t o  r e a d  a l l  t h e  messages  a d d r e s s e d  t o  
you ,  t h e n  you w i l l  want  t o  t y p e :  R w i t h o u t  t h e  
s l o t  number.  The m a i l b o x  w i l l  r e s p o n d  w i t h  
m e s s a g e s  o n l y  a d d r e s s e d  t o  you .  

4 .  I f  you w i s h  t o  d i s c o n n e c t  f rom t h e  m a i l b o x ,  t h e n  you c a n  
t y p e  : 

B < C R >  

t o  l o g o u t  and d i s c o n n e c t  f rom t h e  ma i lbox .  

I f  you access your  MAILBOX b y  u s i n g  t h e  Sysop  command, 
you must  e x i t  it by  t y p i n g  C o n t r o l - C  t o  r e t u r n  t o  
command mode. T h i s  w i l l  a l l o w  remote  u s e r s  a c c e s s  t o  
t h e  MAILBOX. 

5 .  Mail w a i t i n g  i s  i n d i c a t e d  by  t h e  f l a s h i n g  o f  t h e  
STA/MAIL LED on  t h e  f r o n t  o f  t h e  MFJ-1278. 

The STA/MAIL LED o f  t h e  MFJ-1278 s e r v e s  two f u n c t i o n s .  
I t  l i g h t s  when unacknowledged  p a c k e t s  a r e  p e n d i n g  d u r i n g  
a p a c k e t  c o n n e c t i o n .  If t h e  MAILBOX i s  ON and  you h a v e  
mail w a i t i n g ,  t h e  STA/MAIL LED w i l l  f l a s h  on and o f f  
i f  t h e  MFJ-1278 i s  n o t  c o n n e c t e d  t o  a n o t h e r  p a c k e t  
s t a t  i o n .  

The " m a i l - w a i t i n g "  LED f u n c t i o n  c a n  b e  d i s a b l e d  by u s i n g  
t h e  MAILLED command. MAILLED i s  d e f a u l t e d  t o  O N .  When 
MAILLED i s  OFF o r  when MFJ-1278 i s  i n  a c o n n e c t e d  s t a t e ,  
STA/MAIL LED w i l l  n o t  f l a s h .  
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Mailbox Messages 

7 Not while mail server enabled 

T h i s  message  c c c u r s  when you are  t r y i n g  t o  access t h e  
m a i l b o x  when t h e  s y s t e m  o p e r a t o r  i s  u s i n g  h i s  ma i lbox .  A l so  
when SYSOP t r i e s  t o  i n i t i a t e  a c o n n e c t  w h i l e  h e  i s  t h e  
SYSOP. 

You have mail! 

Upon access t o  a m a i l b o x ,  t h i s  message  w i l l  a p p e a r  i f  t h e r e  
are  messages  a d d r e s s e d  t o  you. 

?EH 

T h i s  message  o c c u r s  when a command i s s u e d  i s  n o t  u n d e r s t o o d  
by t h e  ma i lbox .  T h i s  c o u l d  be  o u t  o f  r a n g e  s l o t  number,  
m i s s i n g  s l o t  number where one  is r e q u i r e d ,  o r  bad  command. 

Cannot, not yours 

T h i s  message  o c c u r s  when a r e m o t e  u s e r  a t t e m p t s  t o  k i l l  a 
message  which  i s  n o t  h i s ,  o r  he  t r i e s  t o  r e a d  p e r s o n a l  
message  by o r  f o r  someone e l se .  

?Mailbox full 

T h i s  message  o c c u r s  when e i t h e r  a l l  o f  t h e  ava i l ab le  s l o t s  
(30) are f u l l ,  o r  t h e  a c t u a l  message  s p a c e  (3000 b y t e s )  i s  
f u l l .  Messages  must b e  k i l l e d  t o  r e c o v e r  f rom t h i s  e r r o r .  

Not found 

T h i s  message  o c c u r s  when one  a t t e m p t s  t o  r e a d  o r  k i l l  a non- 
e x i s t e n t  message  from a n  empty s l o t .  

None found 

A p a r a m e t e r l e s s  K i l l  o r  Read command d i d  n o t  f i n d  any  
messages  a d d r e s s e d  t o  t h e  u s e r .  

No mail 

A p a r a m e t e r l e s s  r e a d  command d i d  n o t  f i n d  any  mail a d d r e s s e d  
t o  u s e r  o r  due  t o  ma i lbox  b e i n g  empty.  
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Slotting and Acknowledgment Priority 

The SLOTTING AND ACKNOWLEDGMENT PRIORITY f e a t u r e  is 
i n s t a l l e d  i n  t h e  MFJ-1278 i n  a n  a t t e m p t  t o  p r e v e n t  o r  
min imize  p a c k e t  c o l l i s i o n s  i n  a busy  c h a n n e l .  

Use o f  t h e  o p t i o n a l  SLOTTING and ACKNOWLEDGMENT PRIORITY 
p r o c e d u r e s  now i n  t h e  MFJ-1278 f i r m w a r e  s i g n i f i c a n t l y  
improve  t h e  r e l i a b i l i t y  o f  p a c k e t  r a d i o  c o n n e c t i o n s  on 
s h a r e d  c h a n n e l s .  The g rea tes t  improvement  i s  y i e l d e d  when 
a l l  s t a t i o n s  i n  a n e t w o r k  a re  so e q u i p p e d  and  c o n f i g u r e d  
w i t h  t h e  a p p r o p r i a t e ,  m a t c h i n g  p a r a m e t e r s .  

SLOTTING improves  c h a n n e l  e f f i c i e n c y  by r e q u i r i n g  e a c h  TNC 
t o  I c f l i p ' l  a many s i d e d  d i e  whenever  t h e  c h a n n e l  g o e s  f rom 
b u s y  t o  n o t - b u s y .  The r e s u l t  o f  t h e  a f l i p l t  i s  t h e  number o f  
10ms DEADTIME i n t e r v a l s  t h e  TNC w a i t s  b e f o r e  t r a n s m i t t i n g .  

SLOTTING s o l v e s  most  o f  t h e  p rob lems  t h a t  o c c u r  when t h e r e  
are two o r  more s t a t i o n s  w a i t i n g  t o  transmit when a t h i r d  i s  
a l r e a d y  t r a n s m i t t i n g .  B e f o r e  s l o t t i n g ,  t h e  f i r s t  two 
s t a t i o n s  a r e  d e f i n i t e l y  g o i n g  t o  t r a n s m i t  a t  t h e  same time, 
g u a r a n t e e i n g  a c o l l i s i o n .  Wi th  s l o t t i n g ,  t h e  f i r s t  s t a t i o n  
w i l l  p r o b a b l y  c h o o s e  a " s l o t "  d i f f e r e n t  f rom t h e  s e c o n d .  If 
e v e r y o n e  i s  h e a r i n g  e v e r y o n e  e l se ,  c o l l i s i o n s  a r e  v e r y  
un 1 i k e  1 y . 
I n  c o n j u n c t i o n  w i t h  s l o t t i n g ,  t h e  ACKNOWLEDGMENT PRIORITY 
f e a t u r e  h e l p s  improve  c h a n n e l  u t i l i z a t i o n  by a s s i g n i n g  
p r i o r i t y  t o  acknowledgmen t s  (AX.25 frame t y p e s  l lS1 l ) ,  i . e .  
acknowledgments  are  n e v e r  d e l a y e d  by s l o t t i n g .  

The r e a s o n  t h i s  works  i s  b e c a u s e  e a c h  TNC r e c o g n i z e s  when 
a n o t h e r  is t r a n s m i t t i n g .  I t  a l s o  r e c o g n i z e s  t h e  d e s t i n a t i o n  
o f  e a c h  p a c k e t  it h e a r s .  If a TNC hears a p a c k e t  n o t  
a d d r e s s e d  t o  i t ,  it c a n  assume t h a t  somewhere a n o t h e r  TNC 
w i l l  s e n d  a n  acknowledgment .  T h e r e f o r e ,  on h e a r i n g  p a c k e t s  
f o r  o t h e r s ,  a TNC w i l l  a l w a y s  wait  a t  l e a s t  one  s l o t  time i n  
case t h e  a d d r e s s e d  TNC acknowledges .  And i t  w i l l  n e v e r  d e l a y  
i t ' s  own acknowledgments .  

D e s c r i p t i o n  

The idea  b e h i n d  t h e  p r i o r i t i z e d  acknowledgment  (ACK) 
p r o t o c o l  i s  q u i t e  s i m p l e .  The i d e a  i s  t o  g i v e  A C K s  p r i o r i t y  
access t o  t h e  c h a n n e l  s o  t h a t  time i s  n o t  w a s t e d  r e t r y i n g  
p a c k e t s  t h a t  have  a l r e a d y  been  c o r r e c t l y  c o p i e d  b u t  f o r  
w h a t e v e r  r e a s o n ,  t h e  ACK i s  n o t  r e c e i v e d  w i t h i n  t h e  time 
l i m i t  d e f i n e d  by t h e  FRACK timer. 
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The present protocol does not handle a simplex L A N  with 
hidden terminals as well as it possibly could. This is 
primarily because, the present protocol is more likely to 
synchronize collisions with acknowledgment packets than with 
any other type of packet. 

To this collision synchronization mechanism the current 
version of A X . 2 5  adds a propensity to cause evSn A C K s  which 
are not from hidden terminals ( &  therefore less susceptible 
to collision) to be delayed beyond even generous F R A C K  timer 
settings when the channel gets busy. 

Once the F R A C K  timer times out, even if the A C K  finally 
makes it through before the retry is sent, the original 
packet is retried anyway. This obviously wastes a lot of 
time which could be better used clearing the channel of some 
of the legitimate offered load. 

It is this feature of the current A X . 2 5  protocol that 
accounts for most of the abysmally poor performance o f  the 
currently popular N E T R O M  and THENET nodes when they are used 
as omnidirectional single channel (or even multichannel if 
there is more than a single other node on each channel) 
systems. It should be noted that these node chips C A N  
handle point to point links to a single other node perfectly 
adequately. 

The prioritized A C K  protocol avoids the above problems by 
giving A C K s  priority access to the channel. It does this in 
such a way that even A C K s  coming from hidden terminals are 
protected from collision. 

The current protocol gives a limited version of this 
priority access only Po digipeated frames. Although it will 
be possible to support digipeating in a compatible (with the 
new protocol) fashion, compatible digipeating support was 
not an objective that was addressed in this release. 

Ack prioritization works with slotted channel access in the 
following way: 

1. Response frames ( A C K S )  are always sent immediately with 
no time delays unrelated to hardware limitations 
applied. Ultimately, not even D C D  will be checked for 
sending an A C K .  However, in this release D C D  will 
still hold an A C K  off the channel. 

2. Stations queued up to access the channel but waiting 
for a channel busy condition ( D C D  true) to clear, will 
start a slotted access procedure only A F T E R  enough time 
for a response frame to clear the channel has 
transpired (weather o r  not the response frame is 
detectable by the queued up station). 
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3. S l o t  time windows a r e  s e l e c t e d  t o  be l a r g e  enough t h a t  
t h e  l o c a l  TNC w i l l  b e  a b l e  t o  unambiguous ly  d e t e r m i n e  
w h e t h e r  a n y  o t h e r  d e t e c t a b l e  s t a t i o n  h a s  se lected a n y  
s l o t ,  p r e c e d i n g  t h e  s l o t  s e l e c t e d  by t h e  l o c a l  TNC.  

T h i s  i s  t o  p r e v e n t  two TNCs  w h i c h  have  s e l e c t e d  
a d j a c e n t  s l o t s  f rom c o l l i d i n g .  

A s  you c a n  s e e ,  unde r  t h i s  p r o t o c o l  t h e r e  w i l l  n e v e r  be  
a c o n d i t i o n  where  a n  ACK i s  d e l a y e d  f rom b e i n g  s e n t  
beyond t h e  FRACK timer l i m i t a t i o n .  I n  f a c t ,  t h e  FRACK 
timer becomes r e l a t i v e l y  m e a n i n g l e s s  i n  t h i s  c o n t e x t .  
However, i n  t h e  c u r r e n t  firmware release,  The FRACK 
timer i s  s t i l l  a c t i v e  and must  b e  s e t  t o  a v a l u e  t h a t  
i s  l o n g  enough t o  a l l o w  time f o r  PACLEN + ACKWAIT t o  
e x p i r e  b e f o r e  FRACK d o e s .  T h i s  time w i l l  depend on t h e  
r a d i o  baud r a t e  i n  u s e .  The TNC knows t h a t  i f  i t  
d o e s n ' t  see t h e  ACK i m m e d i a t e l y  when e x p e c t e d ,  i t  i s  
n e v e r  g o i n g  t o  see i t .  See  d i s c u s s i o n  o f  new 
p a r a m e t e r s  be low f o r  d e f i n i t i o n  o f  ACKWAIT. 

E n f o r c i n g  a c h a n n e l  access d e l a y  f o r  a l l  s t a t i o n s  on 
t h e  c h a n n e l  f o r  whom t h e  p a c k e t  t h a t  c a u s e d  t h e  q u e u e  
was n o t  i n t e n d e d  ( &  who t h e r e f o r e  a r e n ' t  g o i n g  t o  ACK 
i t )  a l l o w s  e v e n  ACKs  f rom h i d d e n  t e r m i n a l s  t o  g e t  b a c k  
t o  t h e  e x p e c t i n g  s t a t i o n .  T h i s  c l e a r s  t h a t  t r a f f i c  
f rom t h e  o f f e r e d  l o a d  l i s t .  If t h e  p a c k e t  was i n d e e d  
c o p i e d  and ACKed, f u r t h e r  r e t r y s  o f  t h e  same 
i n f o r m a t i o n  w i l l  n o t  b e  n e c e s s a r y .  

New P a r a m e t e r s  

T h e r e  are  s e v e r a l  new p a r a m e t e r s  t h a t  r e l a t e  t o  t h i s  
m o d i f i c a t i o n  o f  t h e  p r o t o c o l .  They a re  a s  f o l l o w s :  

- 

ACKPRIOR ON I OFF 

T h i s  e n a b l e s  p r i o r i t i z e d  acknowledgmen t s  i f  t u r n e d  on .  

I f  ACKprior i s  t u r n e d  o f f  and S L o t s  ( see  b e l o w )  i s  se t  t o  0 ,  
t h i s  m o d i f i c a t i o n  o f  t h e  AX.25 p r o t o c o l  i s  e f f e c t i v e l y  
d i s a b l e d .  T h e  MFJ-1278 w i l l  behave  l i k e  normal  AX.25 
p r o t o c o l .  

P r i o r i t i z e d  acknowledgmen t s  and  s l o t t e d  c h a n n e l  a c c e s s  c a n  
b e  e n a b l e d  o r  d i s a b l e d  i n d e p e n d e n t l y  o f  one  a n o t h e r .  So you 
c o u l d  i f  you wished  r u n  no rma l  AX.25 w i t h  s l o t t e d  c h a n n e l  
access o r  t h e  new p r o t o c o l  w i t h o u t  s l o t t e d  c h a n n e l  a c c e s s .  
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DEADTIME 0 - 250 (each increment represents 10 

This is the time between when a remote TNC has pressed PTT 
and when the local TNC can reasonably be expected to detect 
this fact. 

This must be set to a value that accounts for the slowest 
acceptable station on the channel. It includes the time 
required for the remote station's radio to come on the air 
properly after assertion of PTT (TXDelay) and the time 
required for the local station's squelch (if used) and TNC 
DCD circuits to allow generation of a "DCD true" signal in 
the local TNC. Ideally, once the proper value for this 
timer is ascertained, all stations on the channel will use 
the same value. 

milliseconds) 

Very preliminary testing done here on VHF indicates that 
measurements of the above delay times should be multiplied 
by 1.5 for use as the DEAdtime parameter. We had carefully 
measured the times for all stations participating in our 
tests. This gave us a worst case delay total of 210 
milliseconds. When we ran the test, we were still getting 
about a 5 percent collision rate on the acknowledgements. 
We were required to increase the DEAdtime parameter to 30 
(300 milliseconds) to completely eliminate collisions with 
ACKs. 

The current default for this parameter is a ridiculously 
short 30 milliseconds. This represents only the worst case 
delay for the TNC's DCD circuit and completely ignores the 
radio delays. 

A much more reasonable value for th)s timer on VHF NBFM 1200 
baud AFSK is 300 milliseconds (DEAdtime 3et to 3 0 ) .  This 
represents a relatively safe time for a radio that is 
usable fo r  serious packet work. 

Some HTs and every Azden PCS-2000s that I have ever seen are 
incapable of operating in a LAN which is using a 300 
millisecond setting for this parameter. 

Most HF linear mode radios are MUCH faster than VHF FM 
radio. A reasonable setting for HF work is 120 milliseconds 
(DEAdtime set to 12). This should work fine with virtually 
any HF radio stable enough to consider using on HF packet. 
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ACKTIME 0 - 250 ( a l s o  1 0  m i l l i s e c o n d  i n c r e m e n t s )  

T h i s  r e p r e s e n t s  t h e  time r e q u i r e d  t o  s e n d  a r e s p o n s e  frame 
( w i t h  no I f i e l d  a p p e n d e d )  a t  t h e  baud r a t e  b e i n g  used  on  
t h e  r a d i o  p o r t .  

The c u r r e n t  1 0 0  m i l l i s e c o n d  d e f a u l t  i s  c l o s e  b u t  s h o u l d  b e  
a d j u s t e d  f o r  1200  baud work t o  1 3 0  m i l l i s e c o n d s  ( A C K T i m e  s e t  
t o  1 3 ) .  

For TOO baud HF work t h i s  p a r a m e t e r  s h o u l d  be s e t  t o  520 
m i l l i s e c o n d s  ( A C K T i m e  s e t  t o  5 2 ) .  

SLOTS n O< = n <  = 127 

T h i s  p a r a m e t e r  d e t e r m i n e s  how many s i d e s  a r e  on t h e  s l o t  
time d i c e .  SLOTS r e p r e s e n t s  a n  n + l  s i d e d  d i c e  t h e  MFJ-1278 
l l t h rows l f  b e f o r e  t r a n s m i t t i n g .  The SLOTS command a l l o w s  a n y  
number o f  s l o t s  f rom 1 t h r u  127  t o  b e  d e f i n e d .  

SLOTS ( n )  REMARKS 

1 D i s a b l e s  S l o t t i n g  

2 

4 

8 

T h i s  s h o u l d  be t h e  
d e f a u l t  s e t t i n g  

Use o n l y  i f  t h e  
c h a n n e l  i s  VERY 
b u s y .  

16 VERY V E R Y  VERY b u s y  ! 

32 You g e t  t h e  i d e a .  

64 

1 2 8  Might  a s  well p r i n t  
i t  o u t  & s e n d  i t  i n  
t h e  mail .  
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The v a l u e  u s e d  on  a p a r t i c u l a r  c h a n n e l  s h o u l d  be  agreed on  
by  t h e  c h a n n e l  u s e r s .  Access t o  t h e  c h a n n e l  w i l l  be 
e q u i t a b l y  d i s t r i b u t e d  among a l l  u s e r s  i f  e v e r y b o d y  i s  u s i n g  
t h e  same v a l u e  f o r  t h e  SLotmask a n d  DEAdtime p a r a m e t e r s .  

The i dea  i s  t o  p i c k  a v a l u e  large e n o u g h  t h a t  t h e  
p r o b a b i l i t y  o f  two q u e u e d  up  s t a t i o n s  p i c k i n g  t h e  same v a l u e  
i s  r e l a t i v e l y  small .  On t h e  o t h e r  h a n d ,  t h e  v a l u e  c h o s e n  
s h o u l d  be small e n o u g h  t h a t  most of  t h e  time, ONE of  t h e  
q u e u e d  up  s t a t i o n s  w i l l  h a v e  a s i g n i f i c a n t  p r o b a b i l i t y  of  
p i c k i n g  t h e  f i r s t  a v a i l a b l e  s l o t .  I n  t h i s  way, t h e  c h a n n e l  
i s  r e l i a b l y  a r b i t r a t e d  a n d  a t  t h e  same time t h e  o v e r h e a d  
r e q u i r e d  f o r  t h e  a r b i t r a t i o n  i s  m i n i m i z e d  so  t h a t  o v e r a l l  
t h r o u g h p u t  o n  t h e  c h a n n e l  i s  m a i n t a i n e d .  

The a c t u a l  v a l u e  u s e d  w i l l  d e p e n d  on  t h e  a v e r a g e  number o f  
q u e u e d  up s t a t i o n s  there  are  on t h e  c h a n n e l  d u r i n g  b u s y  
p e r i o d s .  

ACKWAIT ( n o t  d i r e c t l y  u s e r  s e t t a b l e )  

'This  timer a c t u a l l y  c o n s i s t s  of  t h e  sum of  t h e  2 u s e r  
s e t t a b l e  p a r a m e t e r s  ACKTime a n d  DEAdt ime.  I t  r e p r e s e n t s  t h e  
time t h e  q u e u e d  up  TNC w i l l  wait  b e f o r e  t r a n s m i t t i n g  i f  it 
h a s  selected s l o t  0. T h i s  a l l o w s  time for a c o m p l e t e l y  
i n a u d i b l e  ( t o  t h i s  TNC) ACK t o  h a v e  b e e n  s e n t  on  t h e  c h a n n e l  
w i t h o u t  m o l e s t a t i o n .  I t  was s p l i t  i n t o  two t imers b e c a u s e  
i t  h a s  two u n r e l a t e d  c o m p o n e n t s .  One i s  re la ted  o n l y  t o  t h e  
baud r a t e  b e i n g  u s e d  on  t h e  c h a n n e l .  The o t h e r  i s  re la ted  
o n l y  t o  t h e  a b s o l u t e  times t h e  hardware r e q u i r e s  t o  
t r a n s p o r t  c a r r i e r  i n f o r m a t i o n  f r o m  o n e  s t a t i o n  t o  a n o t h e r  on  
t h e  c h a n n e l .  

Other  Related P a r a m e t e r s  

S e v e r a l  of  t h e  e x i s t i n g  TNC p a r a m e t e r s  w i l l  a f f e c t  t h e  
o p e r a t i o n  o f  t h e  m o d i f i e d  p r o t o c o l .  Most o f  these are 
p a r a m e t e r s  i n  TNCs on  t h e  c h a n n e l  which AREN'T u s i n g  t h e  new 
c h a n n e l  access  p r o c e d u r e .  One ,  FRACK, mus t  be s e t  c o r r e c t l y  
i n  a n y  TNC w h i c h  I S  u s i n g  p r i o r i t i z e d  ACK p r o t o c o l .  

FRACK s h o u l d  be s e t  t o  a v a l u e  w h i c h  a l l o w s  time f o r  t h e  TNC 
t o  s e n d  i t s  packet  A N D  receive t h e  A C K .  T h i s  v a l u e  w i l l  
d e p e n d  o n  t h e  s e t t i n g s  b e i n g  u s e d  f o r  PAClen a n d  t h e  r a d i o  
p o r t  b a u d  r a t e .  T h i s  is  b e c a u s e ,  f o r  some r e a s o n  wh ich  I 
c a n ' t  e v e n  b e g i n  t o  u n d e r s t a n d ,  t h e  FRACK t imer  s t a r t s  a t  
t h e  B E G I N N I N G  o f  t h e  p a c k e t  ra ther  t h a n  a t  t h e  e n d .  F o r  
t h i s  r e a s o n ,  i t  i s  p r o b a b l y  best  t o  se t  FRACK t o  i t s  worst  
case v a l u e  f o r  w h a t e v e r  baud  r a t e  you are  u s i n g  on  t h e  r a d i o  
p o r t .  T h i s  way you c a n  make a d j u s t m e n t s  t o  PAClen w i t h o u t  
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h a v i n g  t o  w o r r y  a b o u t  i n t e r a c t i o n  w i t h  t h e  s e t t i n g  o f  FRACK. 
The FRACK s e t t i n g s  t h a t  s h o u l d  b e  used  ( a t  least  i n i t i a l l y  
f o r  BETA t e s t i n g )  a r e  a s  f o l l o w s :  

B A U D  RATE FRACK ( SECONDS) 

1200  3 

300 a 
Note t h a t  t hese  s e t t i n g s  a p p l y  when e v e r y o n e  on  t h e  c h a n n e l  
i s  r u n n i n g  t h e  new p r o t o c o l .  T h i s  a s sumes  t h a t  a l l  s t a t i o n s  
on  t h e  c h a n n e l  h a v e  b o t h  DWait and RESPtime set t o  0 .  

I f  you a r e  r u n n i n g  t h e  new p r o t o c o l  on  a c h a n n e l  where  some 
o f  t h e  s t a t i o n s  have  l o n g  RESPtime d e l a y s ,  t h o s e  s t a t i o n s  
w i l l  n o t  b e  a b l e  t o  s u c c e s s f u l l y  communica te  w i t h  you a f t e r  
c o n n e c t i n g .  I f  you w i s h  t o  communica te  w i t h  t h e s e  s t a t i o n s  
you w i l l  h ave  t o  s e t  your  FRACK timer t o  a number wh ich  i s  
l o n g e r  t h a n  t h e  o t h e r  s t a t i o n s  RESPtime d e l a y .  

Both DWait and RESPtime a r e  m e a n i n g l e s s  i n  t h e  c o n t e x t  o f  
t h e  new p r o t o c o l .  However,  i n  t h i s  r e l e a s e  b o t h  timers a r e  
s t i l l  a c t i v e  and  s h o u l d  be  s e t  t o  0 when u s i n g  t h e  new 
p r o t o c o l .  

I n i t i a l  P a r a m e t e r  S e t t i n g s  Summary 

The s e t t i n g s  f o r  u s e  

ACKprior ON 
SLO t s 3 
DEAdtime 33 
ACKTime 13 
RESPtime 0 

DWai t 0 

MAXframe 1 
FRACK 3 

a t  1200  baud on  a VHF FM c h a n n e l  a r e :  

( I f  you r e q u i r e  a n o n z e r o  v a l u e  f o r  
this p a r a m e t e r  i n  o r d e r  t o  p r e v e n t  
ACKing i n d i v i d u a l  p a c k e t s  i n  a 
MAXframe g r e a t e r  t h a n  1 b l a s t ,  y o u r  
DCD c i r c u i t  i s  n o t  work ing .  P l e a s e  
g e t  i t  f i x e d . )  
(DWait s h o u l d  b e  s e t  t o  0 e v e n  i f  
t he re  a re  d i g i p e a t e r s  on  t h e  
c h a n n e l .  The new s y s t e m  w i l l  n o t  
d e g r a d e  t h e  p e r f o r m a n c e  o f  
d i g i p e a t e r s  on  t h e  c h a n n e l  b e c a u s e  
t h e  A C K W A I T  can b e  used  by  t h e  
D I G 1  . ) 

7 d e p e n d i n g  on  c h a n n e l  q u a l i t y  
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The s e t t i n g s  t o  u s e  f o r  300 baud work on a l i n e a r  mode HF 
c h a n n e l  are:  

ACKprior ON 
S L o t s  3 
DEAdtime 12  
A C K T i m e  52 
DWait 0 
RESPtime 0 
MAXframe 1 
FRACK 8 

What Expec t  - 
T h i s  m o d i f i c a t i o n  t o  t h e  p r o t o c o l  i s  c o m p a t i b l e  w i t h  
s t a t i o n s  u s i n g  t h e  c u r r e n t  p r o t o c o l  i n  t h e  f o l l o w i n g  
r e s p e c t .  A s t a t i o n  u s i n g  t h e  new p r o t o c o l  w i l l  n o t  d e g r a d e  
t h e  c h a n n e l  f o r  u s e r s  o f  t h e  c u r r e n t  p r o t o c o l .  So t h e r e  i s  
n o t h i n g  wrong w i t h  f i r i n g  up  t h e  new s t u f f  o n  a c h a n n e l  
where  t h e  m a j o r i t y  o f  t h e  u s e r s  a r e n ' t  y e t  u s i n g  i t .  You 
w i l l  b e  a b l e  t o  communica te  w i t h  u s e r s  o f  t h e  o t h e r  s y s t e m  
w i t h o u t  d i f f  i c u l  t i e  s . 
However,  i f  t h e  u s e r s  o f  t h e  o l d  c h a n n e l  a c c e s s  p r o c e d u r e s  
h a v e  DWait and  RESPtime se t  t o  0 ,  t h e y  w i l l  t e n d  t o  hog  t h e  
c h a n n e l  f rom u s e r s  o f  t h e  newer ,  more p o l i t e  access s y s t e m .  

T h e r e f o r e ,  f o r  p u r p o s e s  o f  t e s t i n g  t h e  e f f e c t  o f  t h e  new 
s y s t e m  on  c h a n n e l  t h r o u g h p u t ,  i f  t h e r e  are s t a t i o n s  o n  
c h a n n e l  which  a r e  NOT u s i n g  t h e  new s y s t e m ,  t h e y  s h o u l d  s e t  
t h e i r  DWait v a l u e  t o  one  t h a t  i s  c o m p a t i b l e  w i t h  t h e  new 
s y s t e m  u s e r s .  A r e a s o n a b l e  DWait s e t t i n g  f o r  1200 baud  u s e  
would b e  7 3 .  For  300 baud work,  i t  would b e  76. 

Whi le  t h e s e  s e t t i n g s  seem e x t r e m e l y  l o n g ,  t h e y  w i l l  a s s u r e  
t h a t  t h e  s t a t i o n s  NOT u s i n g  t h e  new p r o t o c o l  a l w a y s  g e t  a 
s h o t  a t  s l o t  # I .  With t h e s e  s e t t i n g s ,  t h e  u s e r s  o f  t h e  NEW 
p r o t o c o l  w i l l  o c c a s i o n a l l y  c a p t u r e  t h e  c h a n n e l .  

S e t t i n g s  o f  43 f o r  1200 baud and 64 f o r  300 baud c o u l d  b e  
u s e d  t o  a s s u r e  t h a t  s t a t i o n s  NOT u s i n g  t h e  new p r o t o c o l  
a l w a y s  have  a s h o t  a t  s l o t  # O .  T h i s  w i l l  r e s u l t  i n  u s e r s  o f  
t h e  new p r o t o c o l  a l m o s t  n e v e r  b e i n g  a b l e  t o  c a p t u r e  t h e  
c h a n n e l  u n l e s s  a l l  t r a f f i c  f rom u s e r s  o f  t h e  o l d  p r o t o c o l  
h a s  been  c l e a r e d .  T h i s  s h o u l d  NOT b e  done  u n l e s s  ALL 
s t a t i o n s  a r e  u s i n g  some t y p e  o f  s l o t t e d  c h a n n e l  a c c e s s  
p r o c e d u r e  w i t h  c o m p a t i b l e  numbers  o f  s l o t s  and  c o m p a t i b l e  
s l o t  times. 
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Remember that the objective of the new channel access 
procedures is to increase aggregate throughput for the 
CHANNEL, not necessarily for an individual user (not even 
you!). It may seem to you at first when you get on a very 
busy channel where you are the only station that is using 
the new system, that you aren't getting to transmit very 
frequently. This is because you aren't getting to transmit 
very frequently. However, the OTHER users on the channel 
will see an incremental increase in the overall amount of 
data that the channel can pass per unit time because you are 
being such a nice guy. Remember that transmitting isn't 
necessarily communicating. 

There is ONE benefit that you should be able to see even 
under the above circumstances. If you are communicating 
with another station who is also running the new system, the 
channel should appear more reliable to you even if quite 
slow. You should not be getting retried out waiting for his 
ACK to come back & have to keep reconnecting. 

As a higher and higher percentage of the users on the 
channel begin using the new system, the performance of the 
channel should increase quite a bit. However, we all must 
remember that if a channel is mathematically capable of 
transferring (for example) 1000 characters per unit time, 
the very best it can possibly do (if CSMA is working right) 
is reliably pass about 620 characters per unit time. If it 
is offered more than this to handle, performance falls off 
sharply with increased offered load. Currently the typical 
AX.25 simplex channels observed on the HAN bands tend to 
hover around 10 to as high as 18 percent throughput. This 
is far below the 62 percent that is possible when the 
protocol is working right. 
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P a c k e t  P i c t u r e  Transfer 

The MFJ-1278 g i v e s  you t h e  u n i q u e  a b i l i t y  t o  t r a n s m i t  and  
r e c e i v e  P a c k e t  P i c t u r e s .  U n l i k e  t h e  b i n a r y  f i l e  t r a n s f e r  
a b i l i t y  common t o  a l l  p a c k e t  c o n t r o l l e r s  t h a t  l e t s  you 
t r a n s m i t  and  r e c e i v e  p i c t u r e  f i l e s ,  MFJ-1278 l e t s  you  
t r a n s m i t  and  r e c e i v e  a c t u a l  p a c k e t  p i c t u r e s  d i r e c t l y .  You 
c a n  a l s o  t r a n s m i t  and  r e c e i v e  FAX, SSTV and o t h e r  g r a p h i c s  
formats p i c t u r e s  w i t h  t h e  MFJ-1278 i n  t h e  VHF p a c k e t  mode. 
P a c k e t  p i c t r u e s  r e c e i v e d  a r e  d i r e c t e d  t o  and p r i n t e d  on t h e  
b u i l t - i n  p r i n t e r  p o r t  on t h e  MFJ-1278. Any EPSON ( t m )  o r  
IBM ( t m )  g r a p h i c s  c o m p a t i b l e  p r i n t e r  may b e  u s e d .  P a c k e t  
p i c t u r e s  c a n  a l s o  be s e n t  t o  t h e  compute r  s c r e e n  i f  s p e c i a l  
s o f t w a r e ,  s u c h  a s  t h e  MFJ-1284, i s  u s e d .  

R e c e i v i n g  P a c k e t  P i c t u r e s  on P r i n t e r  

P a c k e t  p i c t u r e s  da t a  t r a n s m i t t e d  f rom t h e  c o n n e c t i n g  p a c k e t  
s t a t i o n  a r e  r e c e i v e d  and  d a t a  i s  s e n t  d i r e c t l y  t o  t h e  
p r i n t e r  a t t a c h e d  t o  t h e  MFJ-1278, w i t h o u t  any  i n t e r v e n i n g  
m o d i f i c a t i o n .  T h e r e f o r e ,  a l l  d a t a  MUST u s e  t h e  same p r i n t e r  
c o n t r o l  c o d e s  t h a t  y o u r  p r i n t e r  u s e s .  T y p i c a l l y  EPSON 
f o r m a t  c o d e s  w i l l  be u s e d .  

The PKTPIX command p r o v i d e s  a method f o r  t h e  MFJ-1278 t o  
p r i n t  p a c k e t  p i c t u r e s  o t h e r  g r a p h i c s - f o r m a t  da t a  t r a n s m i t t e d  
by  a n o t h e r  s t a t i o n  i n  t h e  VHF p a c k e t  mode. When you set  
PKTPIX, y o u r  MFJ-1278 becomes r e a d y  t o  p r i n t  g r a p h i c s  da ta .  

Using  PKTPIX 

P a c k e t  p i c t u r e  p r i n t i n g  t o  t h e  i4FJ-1278 p r i n t e r  p o r t  
r e q u i r e s  you t o  f i r s t  e s t a b l i s h  a p a c k e t  c o n n e c t i o n  w i t h  t h e  
s t a t i o n  who i s  g o i n g  t o  s e n d  t h e  p i c t u r e .  Note  t h a t  you 
w o n ' t  be  a b l e  t o  c a l l  up  PKTPIX u n t i l  t h e  c o n n e c t i o n  i s  
made. You must  have  t h e  p r i n t e r  powered and  s e l ec t ed  b e f o r e  
MFJ-1278 w i l l  l e t  you u s e  t h e  PKTPIX command. 

Once t h e s e  c o n d i t i o n s  a r e  met, a l l  d a t a  r e c e i v e d  o v e r  t h e  
p a c k e t  l i n k  a r e  s e n t  d i r e c t l y  t o  t h e  p r i n t e r .  You c a n  e x i t  
PKTPIX by u s i n g  t h e  e scape - to -cmd:  mode s e q u e n c e  f o r  
TRANSPARENT c o n n e c t i o n s .  Use CTRL-C t h r e e  times ( d e f a u l t ) ,  
o r  a s y n c h r o n o u s  BREAK.  

P a c k e t  p i c t u r e s  t r a n s f e r  t o  t h e  compute r  s c r e e n  

P a c k e t  p i c t u r e s  c a n  a l s o  be r e c e i v e d  and d i s p l a y e d  on  t h e  
compute r  s c r e e n  i n  rea l  time. To a c h i e v e  t h i s  s p e c i a l  
t e r m i n a l  program must  be  used .  The MFJ S t a r t e r  Pack  f o r  IBM 
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and c o m p a t i b l e s  (MFJ-1284) i n c l u d e s  a program (MFJXFER) t h a t  
a l l o w s  you t o  t r a n s m i t  and  r e c e i v e  CGA o r  EGA p i c t u r e s  i n  
rea l  time and d i s p l a y  them on  t h e  s c r e e n .  MFJXFER c a n  
t r a n s f e r  b i n a r y  f i l e s  i n  a d d i t i o n a l  t o  p i c t u r e  f i l e s .  I t  
a l s o  a l l o w  you t o  se t  up y o u r  p e r s o n a l  p a c k e t  p i c t u r e s  
b u l l e t i n  b o a r d .  G r a p h i c s  t h a t  you c r e a t e  w i t h  c e r t a i n  
" p a i n t v t  s o f t w a r e ,  s u c h  a s  QSL c a r d s ,  d r a w i n g s  and p i c t u r e s  
c a n  b e  s a v e d  and t r a n s m i t t e d  t o  t h e  c o n n e c t i n g  p a c k e t  
s t a t i o n  w i t h  MFJXFER. Also,  p i c t u r e s  c r e a t e d  w i t h  
d i g i t i z e r s ,  s u c h  a s  t h e  MFJ-1292 " P i c t u r e  Pe r fec t "  Video 
d i g i t i z e r ,  c a n  b e  t r a n s m i t t e d  and  r e c e i v e d  u s i n g  XFJXFER. 
D i g i t i z e d  p i c t u r e s  may a l s o  b e  "enhanced"  w i t h  d r a w i n g  o r  
" p a i n t "  s o f t w a r e .  
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Detail HF Packet Operation 

Radio  S e t u p  -- f o r  HF P a c k e t  O p e r a t i o n  

S e t t i n g  up  y o u r  Rad io  i n t e r f a c e  w i l l  f o l l o w  e x a c t l y  t h s  same 
p r o c e d u r e  a s  f o r  VHF NBFM o p e r a t i o n  w i t h  t h e  e x c e p t i o n  t h a t  
you w i l l  p r o b a b l y  n o t  need  t o  set  t h e  modem o u t p u t  l e v e l .  
T h i s  i s  b e c a u s e  l i n e a r  mode r a d i o s  t y p i c a l l y  h a v e  a t r a n s m i t  
a u d i o  l e v e l  c o n t r o l  o n  t h e  f r o n t  p a n e l  a n d  a n  i n d i c a t o r  
wh ich  t e l l s  you when you have  s e t  t h e  l e v e l  c o r r e c t l y .  You 
w i l l  a d j u s t  t h e  a u d i o  l e v e l  j u s t  a s  you would f o r  SSB 
o p e r a t i o n .  

If you are  u s i n g  t h e  a u x i l i a r y  a u d i o  i n p u t  c o n n e c t o r  ( o t h e r  
t h a n  mic rophone  i n p u t ) ,  you  M A Y  need  t o  a d j u s t  t h e  t r a n s m i t  
a u d i o  l e v e l  f rom t h e  MFJ-1278 m o d u l a t o r .  T h i s  i s  b e c a u s e  
many a u x i l i a r y  a u d i o  i n p u t s  a r e  i n t e n d e d  f o r  phone p a t c h  
a u d i o .  T h e s e  l e v e l s  are  t y p i c a l l y  much h i g h e r  t h a n  
mic rophone  l e v e l s .  If you do  a d j u s t  t h e  o u t p u t  l e v e l  o f  
t h e  MFJ-1278 t o  a r e l a t i v e l y  h i g h  v a l u e  f o r  t h i s  t y p e  o f  
a p p l i c a t i o n ,  do  n o t  o p e r a t e  t h e  MFJ-1278 w i t h  a VHF NBFM 
r a d i o  u n l e s s  you t ake  s t e p s  t o  a s s u r e  t h a t  t h e  a u d i o  l eve l  
f o r  t h e  FM r a d i o  w i l l  n o t  p r o d u c e  e x c e s s i v e  d e v i a t i o n .  
I f  b o t h  r a d i o s  are t o  r ema in  c o n n e c t e d  t o  t h e  MFJ-1278, 
you c a n  set  t h e  a u d i o  l e v e l  f o r  e a c h  r a d i o  i n d e p e n d e n t l y  by  
u s i n g  t h e  a u d i o  o u t p u t  l e v e l  a d j u s t m e n t s ,  R15'7 & R158, on 
t h e  l e f t  s i d e  o f  t h e  MFJ-1278 w i t h  a small screw d r i v e r ,  

The modem c e n t e r  f r e q u e n c y  used  by t h e  MFJ-1278 f o r  a l l  o f  
t h e  n a r r o w  s h i f t  AFSK modes i n c l u d i n g  HF p a c k e t  o p e r a t i o n  
i s  2200 Hz (2110 and 2310 Hz t o n e s ) .  Most f r e q u e n c i e s  
l i s t e d  fo r  p a c k e t  o p e r a t i o n s  i n  t h e  HF b a n d s  were 
e s t a b l i s h e d  u s i n g  a modem c e n t e r  f r e q u e n c y  o f  1700 Hz (1600 
and  1800 Hz t o n e s )  i n  l o w e r  s i d e b a n d  mode. T h i s  is a 520 Hz 
o f f s e t  (2220-1700) be tween  t h e  two modem s t a n d a r d s .  So a 
l i s t e d  f r e q u e n c y  o f  7093, f o r  example ,  w i l l  c a u s e  you t o  
have  a f r e q u e n c y  d i s p l a y  on  y o u r  r a d i o  o f  5 2 0  Hz PLUS t h e  
l i s t e d  f r e q u e n c y  ( I F  you a re  a l s o  u s i n g  lower  s i d e b a n d  
mode) .  Thus  you s h o u l d  f i n d  t h e  7093 KHz p a c k e t  a c t i v i t y  
c e n t e r e d  a r o u n d  7093.52 KHz. 

Your t u n i n g  i n d i c a t o r ,  when p r o p e r l y  c e n t e r e d ,  i s  e a s i l y  
c a p a b l e  of 10 Hz a l i g n m e n t  a c c u r a c y .  I t  s h o u l d  be used  as  
t h e  t u n i n g  r e f e r e n c e  on a n y  i n d i v i d u a l  s i g n a l  r e g a r d l e s s  o f  
t h e  f r e q u e n c y  i n d i c a t e d  on t h e  r a d i o  d i a l .  

NOTE: T h e  s i g n a l  a c t u a l l y  t r a n s m i t t e d  by y o u r  SSB 
t r a n s c e i v e r  ( F ( e m i s s i o n )  ) when u s i n g  t h e  MFJ-1278 f o r  
AFSK HF p a c k e t  o p e r a t i o n  u s i n g  lower  s i d e b a n d  w i l l  c o v e r  
a band o f  f r e q u e n c i e s  a p p r o x i m a t e l y  400 Hz w i d e  and  
c e n t e r e d  a t  t h e  t r a n s m i t t e r  i n d i c a t e d  ca r r i e r  f r e q u e n c y  
( F ( i n d ) )  minus  t h e  modem c e n t e r  f r e q u e n c y  ( F c ) .  
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So you would use: 

F(emission) = [ F(ind) - Fc 1 
to determine the actual operating frequency for band 
edge o r  netting purposes. Remember to consider that 
you will be occupying a few hundred Hz on either side 
of  F(emission). 

NOTE: Regardless of the type of modem, whether o r  not the 
modem has audio filtering built in, 300 baud AFSK 
modem performance on a High Frequency linear mode 
(SSB as opposed to NBFM) radio channel will NOT be 
optimum UNLESS a filter of approximately 500 Hz 
bandwidth is used in the radio IF strip. 

There are two reasons why this is the case. First, for the 
filtering to be fully effective, it has to precede the first 
hard limiter in the system. This limiter is typically 
located in the first stage of the demodulator. Second, no 
filter at audio can prevent an off channel interfering 
signal from capturing the receiver AGC system and causing 
wide variation in the level of the audio presented to the 
demodulator. All demodulators are affected by audio level 
variations. 

If a narrow (approximately 500 Hz) filter is to be used in 
the radio for HF packet and RTTY operation (and this is 
STRONGLY recommended), it may be necessary to use a tone 
pair centered on the radio's filter rather than the 
ttstandardtl 2110/2310 o r  1600/1800 Hz pair. I f  the radio 
lacks I F  shift capability, this will almost certainly be 
necessary. I f  this is the case, it will be necessary to 
determine the center frequency of the audio spectrum output 
from the receiver when the narrow filter is selected and the 
radio is in the LSB mode. 

Most radios which provide for direct FSK RTTY operation use 
the radio's narrow CW filter if one is installed. The 
Kenwood TS-820 is one example. Packet operation using 
direct FSK is a viable mode but extreme caution should be 
exercised to make sure TX and RX frequencies are identical 
and that the transmitted frequency pair is centered in the 
radio's 500 Hz filter passband. Once the required modem 
center frequency f o r  the particula2 radiols FSK mode has 
been determined, the modem alignment procedure presented 
in the trouble shooting / calibration section o f  the owners 
manual may (should) be used to align the modem for this 
mode. Since there is no standardization among the various 
radio manufacturers in this regard, a method for making the 
determination of transmitter FSK output frequencies and 
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their relation to the LSB carrier oscillator and center of 
the 500 Hz filter is NOT presented here. Contact the 
manufacturer of the radio to obtain this information. 

Radios which have provision for an auxiliary "narrow SSB" 
filter can have the 500 Hz bandwidth filter installed 
instead of the approximately 1.8 KHz wide "narrow" SSB 
filter. This will allow direct selection of the narrow 
filter for AFSK work when in SSB mode. If the filter is 
also desired for CW operation and you don't want to invest 
in 2 identical fi,ters, it is usually a relati6ely simple 
modification to cause the radio to also select this filter 
when in CW mode. In the TS-430, for example, this requires 
moving one end o f  one diode on the IF board. 'The 270 Hz 
filter can then be installed in the tfnorrnal" narrow CW 
filter position making two bandwidths of narrow filter 
available for CW operation with all filters selectable from 
the front panel. 

Some of the newer HF radios (and many older ones) allow 
selection of filter independent of mode. the TS-440 by 
Kenwood is an example of a recent design with this feature. 
For these radios it is a simple matter to select the 
required mode and the optimum filter independently of one 
another. 

If the HF radio is to be dedicated to packet use, the 500 Hz 
filter can be installed in place of the SSB filter. This is 
possible on ANY radio designed for SSB and CW use. 

It is important to use lower sideband rather than upper 
sideband if you are going t o  use a CW filter in the radio 
for packet operations. The reason for this is simple. The 
filter designed for CW operation is usually centered 
approximately 300 Hz away from the upper sideband 
suppressed carrier. This is the carrier oscillator which is 
normally used as the BFO on CW. This means that if the two 
carrier oscillators are 3 KHz apart, the CW filter center 
will be near 2200 Hz below the lower sideband carrier. This 
is the reason 2220 Hz was selected for the center frequency 
of the modem. 

If you are going to use a narrow filter, and serious HF 
operation is NOT recommended without one, it will be 
necessary to take steps to be certain that the filter 
passband is centered over the modem center frequency. If 
your radio has IF shift, this is a simple matter. The 
tuning indicator and DCD LED are used to give you an 
indication of filter centering. The following discussion 
assumes that your radio has provision for IF shift. 

To center your radio passband over the modem, use the 
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f o l l o w i n g  p r o c e d u r e :  

1 .  

2. 

3 .  

4 .  

5. 

6. 

7. 

8. 

S e t  y o u r  r a d i o  f o r  maximum RF g a i n .  

S e t  t h e  r a d i o  f o r  l ower  s i d e b a n d  o p e r a t i o n .  

Make s u r e  t h e  MFJ-1278 i s  i n  HF P a c k e t  mode and t h a t  
t h e  HF P a c k e t  modem h a s  been  s e l ec t ed .  

S e t  t h e  a u d i o  o u t p u t  l e v e l  s o  t h a t  t h e  t u n i n g  
i n d i c a t o r  i s  r e s p o n d i n g  t o  t h e  background  n o i s e  
coming t h r o u g h  t h e  f i l t e r .  T h i s  c a n  be v e r i f i e d  by  
o b s e r v i n g  w h e t h e r  o r  n o t  t h e  t u n i n g  i n d i c a t o r  
" f o l l o w s "  t h e  n o i s e  a s  t h e  I F  s h i f t  c o n t r o l  i s  
r o t a t e d .  

Tune t o  a f r e q u e n c y  which has ABSOLUTELY NO s i g n a l s  
i n  t h e  p a s s b a n d .  I t  i s  v e r y  i m p o r t a n t  t h a t  o n l y  
n o i s e  i s  coming t h r o u g h  t h e  f i l t e r .  I f  you h a v e  
access t o  a RX n o i s e  b r i d g e ,  a n  a l t e r n a t i v e  i s  t o  u s e  
t h e  b r i d g e  as  a n o i s e  s o u r c e  f o r  t h e  receiver.  No 
a n t e n n a  is r e q u i r e d  i n  t h i s  case. 

A d j u s t  t h e  I F  s h i f t  c o n t r o l  on  t h e  r a d i o  so  t h a t  t h e  
t u n i n g  i n d i c a t o r  on t h e  MFJ-1278 i s  c e n t e r e d  i n  
i t s  d i s p l a y  area. 

A d j u s t  t h e  DCD t h r e s h o l d  c o n t r o l  on t h e  f r o n t  p a n e l  
o f  t h e  MFJ-1278 so  t h a t  t h e  DCD LED i s  f l i c k e r i n g  
w i t h  f a l s e  DCD i n d i c a t i o n s .  Make t h e  a d j u s t m e n t  so  
t h a t  t h e  DCD d u t y  c y c l e  i s  more t h a n  10 b u t  less 
t h a n  50 p e r c e n t .  

C a r e f u l l y  a d j u s t  t h e  I F  s h i f t  c o n t r o l  on t h e  r a d i o  t o  
p r o d u c e  maximum DCD a c t i v i t y .  T h i s  i s  t h e  optimum 
p o i n t  f o r  t h e  f i l t e r  c e n t e r  f r e q u e n c y .  Note  t h e  
p o s i t i o n  o f  t h e  I F  s h i f t  c o n t r o l  f o r  f u t u r e  
r e f e r e n c e .  T h i s  i s  t h e  p o s i t i o n  you  w i l l  want  t o  u s e  
f o r  a l l  o f  t h e  na r rowband  FSK modes. 

I f  y o u r  r a d i o  h a s  no p r o v i s i o n  f o r  I F  s h i f t ,  you w i l l  h a v e  
t o  d e t e r m i n e  t h e  c e n t e r  f r e q u e n c y  o f  t h e  a u d i o  which i s  
p a s s e $  t h r o u g h  t h e  f i l t e r  and r e a l i g n  t h e  modem t o  t h e  
c e n t e r  f r e q u e n c y  of  t h e  f i l t e r e d  a u d i o .  I f  you are  l u c k y ,  
t h i s  may t u r n  o u t  n o t  t o  be n e c e s s a r y .  T h e  t u n i n g  i n d i c a t o r  
and  DCD LED c a n  be u s e d  t o  g i v e  you a n  i n d i c a t i o n  when t h e  
modem i s  a l i g n e d  w i t h  t h e  f i l t e r  similar t o  t h e  i n d i c a t i o n s  
descr ibed  above .  If t h e  t u n i n g  i n d i c a t o r  h o v e r s  a r o u n d  t h e  
c e n t e r  o f  t h e  d i s p l a y  when t h e  modem i s  l i s t e n i n g  t o  n o i s e  
b e i n g  p a s s e d  t h r o u g h  t h e  na r row f i l t e r  as  descr ibed  a b o v e ,  
r e a l i g n m e n t  o f  t h e  modem i s  u n n e c e s s a r y .  

If  you have  d e t e r m i n e d  # t h a t  i t  i s  n e c e s s a r y  t o  r e a l i g n  t h e  
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I f  you  h a v e  d e t e r m i n e d  t h a t  i t  i s  n e c e s s a r y  t o  r e a l i g n  t h e  
modem c e n t e r  f r e q u e n c y  t o  t h e  r a d i o  f i l t e r  c e n t e r  f r e q u e n c y ,  
You s h o u l d  re fe r  t o  Appendix D a t  t h e  end  o f  t h i s  
i n s t r u c t i o n  manual  f o r  t h e  a l i g n m e n t  p r o c e d u r e .  

- HF P a c k e t  O p e r a t i o n  

Much h a s  been  s a i d  and w r i t t e n  a b o u t  t h e  r e l a t i v e  merits o f  
HF v e r s u s  VHF p a c k e t  o p e r a t i o n .  HF p a c k e t  o p e r a t i o n  i s  made 
t o  a p p e a r  more d i f f i c u l t  t h a n  VHF NBFM p a c k e t  o p e r a t i o n  by 
s e v e r a l  f a c t o r s .  Some o f  t h e s e  a r e :  

1. 

2. 

3 .  

4 .  

HF p r o p a g a t i o n  i s  much more time v a r i a b l e  and i s  more 
p r o n e  t o  p r o d u c e  i n t e r s y m b o l  e r r o r s  t h a n  i s  VHF 
p r o p a g a t i o n .  

On t h e  " p u b l i s h e d  HF p a c k e t  f r e q u e n c i e s "  many more 
s t a t i o n s  a re  t r y i n g  t o  u s e  a s i n g l e  c h a n n e l  
s i m u l t a n e o u s l y  t h a n  is t h e  u s u a l  case o n  V H F .  

Due t o  t h e  wide  area p r o p a g a t i o n  c h a r a c t e r i s t i c  o f  HF 
r a d i o  waves ( s o m e t i m e s  n o n r e c i p r o c a l )  w i t h  r e l a t i v e l y  
dead  " sk ipped1 '  z o n e s  , t h e  ca r r i e r  sense m u l t i p l e  
access (CSMA) f e a t u r e  o f  p a c k e t  r a d i o  i s  a l e s s  t h a n  
p e r f e c t  a r b i t r a t o r  f o r  time s h a r i n g  t h e  c h a n n e l  be tween  
u s e r s .  

Many of  t h e  c o m m e r c i a l l y  a v a i l a b l e  T e r m i n a l  Node 
C o n t r o l l e r s  (TNC) f o r  u s e  on HF p a c k e t .  have  d a t a  
c a r r i e r  d e t e c t  ( D C D )  c i r c u i t s  which  are o f  l i m i t e d  u s e  
o r  no  u s e  a t  a l l  on a HF p a c k e t  c h a n n e l .  T h i s  f u r t h e r  
d e g r a d e s  t h e  e f f e c t i v e n e s s  o f  CSMA. 

The DCD c i r c u i t  i n  t h e  MFJ-1278 has been  o p t i m i z e d  f o r  
t h e  HF p a c k e t  mode. I t  c a n  b e  a d j u s t e d  t o  i g n o r e  
background  n o i s e  w h i l e  s t i l l  b e i n g  a b l e  t o  p r o m p t l y  
r e s p o n d  t o  a v a l i d  d a t a  c a r r i e r .  I t  h a s  a "hang time" 
f e a t u r e  t h a t ;  p r e v e n t s  DCD d r o p o u t s  when s h o r t  m u l t i p a t h  
h i t s  o c c u r  o r  c o l l i s i o n s  p u t  p h a s e  d i s c o n t i n u i t i e s  i n  
t h e  r e c e i v e d  d a t a  ca r r i e r .  T h u s ,  most m u l t i p a t h  
c o n d i t i o n s  w i l l  n o t  c a u s e  t h e  MFJ-1278 t o  b e g i n  
t r a n s m i t t i n g  b e f o r e  t h e  o t h e r  s t a t i o n  i s  i n  a l i s t e n i n g  
mode. The DCD hang time a l s o  p r e v e n t s  t h e  MFJ-1278 
f rom " p i l i n g  on"  a c o l l i s i o n  be tween  2 o t h e r  s t a t i o n s  
on t h e  c h a n n e l .  The DCD c i r c u i t  i n  t h e  MFJ-1278 i s  NOT 
a f f e c t e d  b y  t h e  f a c t  t h a t  t h e r e  i s  a l a r g e  a m p l i t u d e  
d i f f e r e n c e  be tween d i f f e r e n t  s i g n a l s  on  t h e  same 
c h a n n e l .  So i t  w i l l  n o t  a l l o w  you t o  c o l l i d e  w i t h  a 
r e l a t i v e l y  weak s t a t i o n  wh ich  i s  t r a n s m i t t i n g  
i m m e d i a t e l y  a f t e r  a r e l a t i v e l y  s t r o n g  s t a t i o n  h a s  
f i n i s h e d .  
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indicator at all and many others have an indicator that 
is only marginally useful. Unlike VHF FM operation, 
frequency error between transmitter and receiver cause 
frequency errors in the modem tones. This is the 
reason that a good tuning indicator is absolutely 
essential for HF packet operation. The tuning 
indicator makes it possible for the operator to reduce 
the modem t o  modem frequency error to near zero. 
Reliable HF packet operation requires tuning errors of 
+ \ -  30 Hz or less. 

6. Many of the stations currently operating HF packet do 
not have their radio bandwidth matched to the 
characteristics of a 300 baud 200 Hz shift FSK signal. 
This causes a severe degradation in modern performance 
resulting in unnecessarily increased numbers of retries 
and drastic reduction in data throughput for the SHARED 
channel. 

Serious HF packet operation should not be considered 
without a 500 Hz filter in the receiver IF. An audio 
filter is NOT an acceptable substitute. 

"Squeezing" the edges of SSB filters together with so 
called variable bandwidth tuning (VBT or PBT) to 
produce a 500 Hz bandpass is difficult to properly 
align and results in operation near the edges of the 
filters where the phase response and group delay 
characteristics are particularly poor. So while this 
offers some marginal improvement over wide filters, it 
is not a good substitute for a real 500 Hz filter. 

In spite of the above factors, HF packet communications can 
be a reliable and enjoyable mode. The trick is to operate 
in a manner that allows you to avoid the problems mentioned 
above, Your purchase of an MFJ-1278 has already helped you 
avoid the DCD and tuning indicator difficulties. 
Configuring your radio bandwidth to match the spectral 
characteristics of the HF packet FSK signal will allow you 
to avoid the modem performance degradation that results from 
excessive radio bandwidth. However, you will still be 
affected by other station's problems in these areas when 
operating on a crowded packet channel. 

'If you do have your radio configured for the proper 
bandwidth, you will notice that many stations you connect to 
will seem to not be able to copy you as well as you copy 
them. Don't worry, your transmitter output isn't low, you 
are just observing the difference between a good demodulator 
behind the correct radio bandwidth and any kind of 
demodulator behind a radio which has far too much bandwidth 
for the mode. 
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The a c t u a l  m e c h a n i c s  o f  o p e r a t i n g  t h e  MFJ-1278 i n  t h e  HF 
p a c k e t  mode a r e  t h e  same as  f o r  t h e  V H F  p a c k e t  mode. The 
main d i f f e r e n c e s  t h a t  w i l l  be a p p a r e n t  t o  you w i l l  be t h e  
s l o w e r  baud  r a t e s ,  t h e  h i g h e r  i n c i d e n c e  o f  p r o p a g a t i o n  
re la ted  e f f ec t s  and  Q R M ,  and t h e  r e q u i r e m e n t  f o r  a c c u r a t e  
t u n i n g .  I t  w i l l  t a k e  some p r a c t i c e  b e f o r e  you c a n  r a p i d l y  
a c q u i r e  a n o t h e r  s t a t i o n ' s  s i g n a l  and i n i t i a t e  a c o n t a c t .  

The MFJ-1278 h a s  a " t h r e s h o l d "  a d j u s t m e n t  f o r  t h e  DCD 
c i r c u i t .  I t  w i l l  be n e c e s s a r y  f o r  you t o  s e t  t h i s  
a d j u s t m e n t  c o r r e c t l y  f o r  t h e  mode o f  o p e r a t i o n  and t h e  
b a n d w i d t h  o f  t h e  r a d i o  b e i n g  u s e d .  

The a d j u s t m e n t  i s  v e r y  e a s y  t o  p e r f o r m .  S imply  t u n e  t h e  
r a d i o  t o  a c h a n n e l  w h i c h  has  o n l y  n o i s e  ( n o  s i g n a l s  
w h a t s o e v e r ) ,  t h e n  a d j u s t  t h e  t h r e s h o l d  c o n t r o l  s o  t h a t  t h e  
DCD LED j u s t  f l i c k e r s  o c c a s i o n a l l y .  Set  it s o  t h a t  t h e  DCD 
d u t y  c y c l e  i s  be tween  10 and 20 p e r c e n t .  DO NOT se t  t h e  
t h r e s h o l d  c o n t r o l  s o  t h a t  t h e  DCD LED n e v e r  comes on e v e n  
when r e c e i v i n g  a s i g n a l !  

I f  y o u r  r a d i o  h a s  a b a n d w i d t h  w h i c h  i s  w i d e  compared t o  t h e  
p a c k e t  s i g n a l  s p e c t r u m ,  t h e  DCD LED may n o t  f l i c k e r  a t  A N Y  
s e t t i n g  o f  t h e  t h r e s h o l d  c o n t r o l  when m o n i t o r i n g  o n l y  n o i s e .  
I n  t h i s  case,  set  t h e  t h r e s h o l d  c o n t r o l  t o  i t s  maximum 
c l o c k w i s e  r o t a t i o n .  T h e  d a t a  ca r r i e r  d e t e c t o r  w i l l  f u n c t i o n  
n o r m a l l y  when m o n i t o r i n g  a s i g n a l  i n  t h i s  case. 

Tun ing  i n  a s i g n a l  i s  r e l a t i v e l y  e a s y  t o  do  o n c e  you g e t  t h e  
hang  o f  i t .  You must  wait u n t i l  t h e  o t h e r  s t a t i o n  i s  
s e n d i n g  a p a c k e t ,  and t h e n  t u n e  t h e  t r a n s c e i v e r  s o  t h a t  t h e  
t u n i n g  i n d i c a t o r  LED i s  c e n t e r e d .  I f  t h e  DCD LED i s  n o t  
l i t ,  t h e  t u n i n g  i n d i c a t o r  i n f o r m a t i o n  i s  NOT v a l i d .  

Each bar on t h e  t u n i n g  i n d i c a t o r  r e p r e s e n t s  a b o u t  10 H z .  
T h u s ,  i f  a p a c k e t  comes t h r o u g h  and  you a re  4 bar s  o f f ,  re- 
t u n e  y o u r  t r a n s c e i v e r  40 Hz i n  t h e  i n d i c a t e d  d i r e c t i o n .  The  
d i r e c t i o n  d e p e n d s  on t h e  s i d e b a n d  you s e l ec t ed  and  t h e  
manner i n  which you have  t h e  t u n i n g  i n d i c a t o r  o r i e n t e d .  One 
o r  two t r i e s  w i l l  q u i c k l y  t e l l  you which  way t o  go! Bars 
t o  t h e  l e f t  o f  c e n t e r  i n d i c a t e  you s h o u l d  t u n e  h i g h e r ,  w h i l e  
t h e  o t h e r  s i d e  o f  c e n t e r  means t o  t u n e  l o w e r .  

Once you have  t h e  o t h e r  s t a t i o n  t u n e d  i n ,  you may i n i t i a t e  a 
c o n n e c t  r e q u e s t  j u s t  a s  you would on V H F .  

Many BBS s t a t i o n s  f o r w a r d  t r a f f i c  on HF a t  t h e  above  
f r e q u e n c i e s .  Ca l l  CQ a c o u p l e  K H z  away f rom s u c h  c h a n n e l s .  
If you c a n ' t  r a i s e  a n y o n e ,  c a l l  CQ on one  o f  t h e  above  
f r e q u e n c i e s ,  b u t  QSY i m m e d i a t e l y  a f t e r  e s t a b l i s h i n g  c o n t a c t !  
Be c a r e f u l  on  20 meters e s p e c i a l l y  t h a t  you d o n ' t  o p e r a t e  
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propagation beacons and give packet a bad name...) 

Calling CQ on HF is a bit different than on VHF. One 
technique which has proven effective when NOT operating on 
one of the congested calling frequencies is to do the 
following: 

1 .  

2. 

3. 

4 .  

Find a clear frequency and monitor it for long enough to 
make sure it really is clear. 

Set "UNProto1I to CQ if it isn't already. This is the 
default field for this parameter. 

Command the MFJ-1278 into converse mode by typing either: 

K <CR> 

o r  

CONV <CR> 

Rapidly type a string of 15 to 20 carriage returns <CR>. 
This will cause the MFJ-1278 to send a continuous string 
of unconnected information (UI) frames. Since this will 
be a relatively long burst of packet transmission, the 
potential receiving station will have plenty of time to 
tune your signal in. To a receiving station this will 
appear on his screen as: 

YOURCALL > CQ: 
YOURCALL > CQ: 
YOURCALL > CQ: 
YOURCALL > CQ: 
YOURCALL > CQ: 

One f o r  each carriage return you typed. 

Even a station which has no tuning indicator can 
eventually get you tuned in using this type of signal as 
he can tune around and watch his screen to see where 
printing is effective. 

If you are meeting a friend on a schedule, you just set 
the "UNProto" field t o  lIHISCALL1I and do the same thing. 
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t h e  "UNProtof t  f i e l d  t o  ltHISCALLtl and do t h e  same t h i n g .  
When your  f r i e n d  f i n d s  you ,  t h i s  w i l l  a p p e a r  on h i s  
s c r e e n  as :  

YOURCALL > HISCALL: 

YOURCALL > HISCALL: 

YOURCALL > HISCALL: 

For a s  many < C R > s  a s  you t y p e d .  Your f r i e n d  w i l l  h ave  
l i t t l e  t r o u b l e  f i n d i n g  you and t u n i n g  you i n  f o r  t h e  
QSO. 

5 .  After t h e  MFJ-1278 f i n i s h e s  s e n d i n g  t h e  s t r i n g  of CQ 
p a c k e t s ,  l i s t e n  f o r  5 t o  10 s e c o n d s  t o  a l l o w  a s t a t i o n  
t o  a t t e m p t  t o  c o n n e c t  w i t h  you. I f  you d o n ' t  g e t  any  
n i b b l e s ,  s e n d  a n o t h e r  s t r i n g  o f  CQ p a c k e t s .  

CQ 

1. 

2 .  

3 .  

4 .  

5 .  

The above  method o f  c a l l i n g  CQ is  NOT a p p r o p r i a t e  f o r  use on 
one  o f  t h e  crowded c a l l i n g  f r e q u e n c i e s .  T h e r e ,  e v e r y o n e  i s  
a l r e a d y  t u n e d  more o r  l e s s  t o  t h e  same f r e q u e n c y .  To c a l l  

on one  o f  t h e  c a l l i n g  f r e q u e n c i e s  do  t h e  f o l l o w i n g :  

F ind  t h e  " c e n t e r "  o f  t h e  c h a n n e l  by t u n i n g  t h e  r a d i o  s o  
t h a t  t h e  t u n i n g  i n d i c a t o r  i s  c e n t e r e d  on most o f  t h e  
s i g n a l s .  

Make s u r e  your  "UNProto" f i e l d  is set  t o  CQ. 

Enter c o n v e r s e  mode. 

O c c a s i o n a l l y  s t r i k e  a < C R >  ( 2  a m i n u t e  o r  s o  i f  DCD l e t s  
your  p a c k e t s  c l e a r  t h e  c h a n n e l  t h a t  f a s t )  and  wait f o r  
t h e  MFJ-1278 t o  g e t  an  o p p o r t u n i t y  t o  s q u e e z e  t h e  p a c k e t  
i n t o  t h e  a c t i v i t y  on t h e  c h a n n e l .  Allow some time a f t e r  
y o u r  p a c k e t  h a s  been  s e n t  f o r  someone t o  a t t e m p t  a 
c o n n e c t  w i t h  you and t h e n  s e n d  a n o t h e r  CQ p a c k e t  by 
t y p i n g  a < C R > .  

I f  (when)  someone c o n n e c t s ,  i m m e d i a t e l y  n e g o t i a t e  a QSY 
t o  a c l ea r  c h a n n e l .  Then c a l l  him on t h e  new f r e q u e n c  
as  o u t l i n e d  above  ( i n  t h e  c l e a r  c h a n n e l  CQ p r o c e d u r e  
f o r  a s c h e d u l e d  c o n t a c t .  

3 
P l e a s e  u s e  c a r e  i n  s e l e c t i n g  t h e  QSO f r e q u e n c y  so a s  t o  
a v o i d  u n n e c e s s a r y  i n t e r f e r e n c e  t o  o t h e r  a m a t e u r  
s e r v i c e s .  A s  i n  a l l  a m a t e u r  communica t ion  modes,  i t  i s  
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p o l i t e  t o  l i s t e n  b e f o r e  you t r a n s m i t !  

M o n i t o r i n g  a p r o p a g a t i o n  beacon  f r e q u e n c y  w i l l  n o t  
n e c e s s a r i l y  be s u f f i c i e n t  t o  r e v e a l  t h i s  a c t i v i t y  t o  
you.  I t  i s  best  t o  make a n o t e  o f  w h i c h  I N D I C A T E D  
f r e q u e n c i e s  you s h o u l d  a v o i d  s o  t h a t  your  r a d i a t e d  
p a c k e t  s p e c t r u m  ( f rom F ( e m i s s i o n )  a b o v e )  w i l l  n o t  g e t  
w i t h i n  s e v e r a l  hundred  Hz o f  a p r o p a g a t i o n  beacon .  

HF p a c k e t  o p e r a t i o n  i s  f u n d a m e n t a l l y  d i f f e r e n t  t h a n  o t h e r  
modes o f  o p e r a t i o n  i n  1 ma jo r  r e s p e c t .  I f  you a r e  on a 
c l e a r  c h a n n e l ,  t a l k i n g  t o  o n l y  1 o t h e r  s t a t i o n ,  t h e r e  w i l l  
be  l o n g  p e r i o d s  o f  s i l e n c e .  P e o p l e  u s i n g  o t h e r  modes and  
t u n i n g  a r o u n d  l o o k i n g  f o r  a c l e a r  f r e q u e n c y  t o  use may be 
f o o l e d  by t h e  s i l e n c e .  D o n ' t  assume t h a t  an  i n t e r f e r i n g  
s t a t i o n  who shows up c o n s i d e r a b l y  a f t e r  you have  begun u s i n g  
t h e  f r e q u e n c y  i s  i n t e r f e r i n g  on p u r p o s e ,  h e  may h o n e s t l y  n o t  
have  been  aware o f  your  ?SO i n  p r o g r e s s .  For  t h i s  r e a s o n ,  
i t  i s  a good i d e a  t o  k e e p  t h e  f l o w  o f  t h e  c o n v e r s a t i o n  g o i n g  
s o  t h a t  t h e  l a p s e s  a r e n ' t  t o o  l o n g .  I t  c a n  a l s o  be  
a d v a n t a g e o u s  t o  have  more t h a n  one  p a c k e t  QSO on t h e  c h a n n e l  
b u t  i f  more t h a n  a v e r y  few g e t  on t h e  same c h a n n e l ,  t h e  
t h r o u g h p u t  f a l l s  o f f  v e r y  f a s t  a s  t h e  l i k e l i h o o d  t h a t  a l l  
s t a t i o n s  are  p r o p e r l y  c o n f i g u r e d  and have  work ing  DCD 
c i r c u i t s  i s  small. 

Here a r e  a few s i m p l e  s u g g e s t i o n s  f o r  o p e r a t i n g  HF p a c k e t  
which  s h o u l d  h e l p  t o  g e t  you s t a r t e d .  

1 .  

2 .  

3 .  

4 .  

Do NOT t r y  t o  h o l d  a QSO on one o f  t h e  c a l l i n g  
f r e q u e n c i e s .  Use t h e  c a l l i n g  f r e q u e n c y  o n l y  t o  
e s t a b l i s h  c o n t a c t  and  t h e n  MOVE OFF TO A CLEAR FREQUENCY 
t o  c a r r y  on t h e  QSO. Remember t o  be aware  o f  t h e  
f r e q u e n c i e s  your  s t a t i o n  i s  a c t u a l l y  t r a n s m i t t i n g  s o  
you c a n  a v o i d  i n t e r f e r e n c e  t o  o t h e r  s e rv i ces  s u c h  a s  
p r o p a g a t i o n  b e a c o n s  e t c .  

C o n f i g u r e  y o u r  s t a t i o n  s o  t h a t  you c a n  hear t h e  a c t i v i t y  
on t h e  c h a n n e l .  T h i s  w i l l  a l l o w  you t o  e a s i l y  a v o i d  
i n t e r f e r i n g  w i t h  o t h e r  s t a t i o n s  and a l s o  t o  q u i c k l y  
d i a g n o s e  t h e  problem when t h r o u g h p u t  s u d d e n l y  f a l l s  o f f  
f o r  some r e a s o n  ( u s u a l l y  p r o p a g a t i o n  o r  i n t e r f e r e n c e ) .  

I f  p o s s i b l e ,  u s e  t h e  h i g h e s t  f r e q u e n c y  band p o s s i b l e  t o  
communica te  w i t h  any  s p e c i f i c  s t a t i o n .  The c l o s e r  you 
a r e  t o  t h e  maximum u s a b l e  f r e q u e n c y  (MUF) t h e  l ess  
i n t e r s y m b o l  i n t e r f e r e n c e  you w i l l  h ave  f rom m u l t i p a t h  
e f f e c t s .  I f  you have  a s c h e d u l e  w i t h  a n o t h e r  s t a t i o n ,  
a r r a n g e  y o u r  times and  f r e q u e n c i e s  a c c o r d i n g l y .  

S e t  t h e  f o l l o w i n g  p a r a m e t e r s  o f f  u n l e s s  you have  some 
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DIGIPEAT ( o f f  . . . t h e r e  i s  NO r e a s o n  good enough 
t o  e n a b l e  t h i s  f u n c t i o n  on HF) 

DWAIT = 0 ( o f f )  

AX25V2 ( o f f )  

CHECK = 0 ( o f f )  

CM SG ( o f f )  

RETRY = 0 ( t r y  f o r e v e r  . . b u t  NOT i f  u n a t t e n d e d  
o p e r a t i o n .  T h i s  a l l o w s  YOU t o  be t h e  one  t o  
d e c i d e  when o r  w h e t h e r  t o  g i v e  up  r a t h e r  
t h a n  t h e  MFJ-1278. T y p i c a l l y  you know more 
t h a n  t h e  MFJ-1278 d o e s  a b o u t  w h e t h e r  t h e  
o t h e r  s t a t i o n  i s  s t i l l  t r y i n g  o r  i s  l i k e l y  
t o  r e c o v e r  f rom t h e  l a t e s t  fade . )  

MAXFRAME = 1 ( m u l t i p l e  f r a m e s  o f f )  

RESPTIME = 0 (some s t a t i o n s  may have  t r o u b l e  c o p y i n g  
y o u r  ACKnowledgements ( A C K s )  when you 
r e s p o n d  t h i s  f a s t .  T h i s  is  due  t o  t h e  f a c t  
t h a t  some r a d i o s  pump up t h e  AGC v o l t a g e  
d u r i n g  t r a n s m i t  and  i f  t h e  AGC time 
c o n s t a n t  i s  l o n g ,  t h e y  are  e s s e n t i a l l y  deaf 
f o r  a w h i l e  a f t e r  t r a n s m i t t i n g .  You w i l l  
want  t o  e x p e r i m e n t  w i t h  t h i s  v a l u e .  I n  
g e n e r a l ,  you w i l l  want  t o  u s e  t h e  minimum 
u s a b l e  amount .  

5. S e t  FRACK t o  a t  l eas t  8. 10 o r  1 2  may be b e t t e r  on a 
v e r y  b u s y  c h a n n e l .  

6. Res t r ic t  y o u r  u s e  o f  beacon  t r a n s m i s s i o n s  a s  much as  
p o s s i b l e .  I f  you MUST u s e  a b e a c o n ,  k e e p  i t  s h o r t  and  
k e e p  t h e  r e p e t i t i o n  r a t e  a s  low a s  p o s s i b l e .  More t h a n  
o n c e  a m i n u t e  i s  d e f i n i t e l y  t o o  f r e q u e n t .  o n c e  o r  twice 
i n  10 m i n u t e s  i s  more p o l i t e .  Do n o t  a l l o w  y o u r  b e a c o n s  
t o  c o n t i n u e  i f  you are  n o t  i n  a t t e n d a n c e .  Nobody w a n t s  
t o  c o n n e c t  t o  you  j u s t  t o  b e  i g n o r e d .  

7 .  I f  y o u r  r a d i o  a l l o w s  you t o  s e l e c t  t h e  AGC time c o n s t a n t  
( f a s t  o r  s l o w  A G C ) ,  se t  i t  t o  t h e  f a s t e s t  s e t t i n g  
a v a i l a b l e  t o  you.  

I f  you  c a n n o t  se lec t  f a s t  AGC,  i t  may b e  a d v a n t a g e o u s  
u n d e r  some c i r c u m s t a n c e s  t o  p a r t i a l l y  d e f e a t  t h e  AGC 
f u n c t i o n  by  r e d u c i n g  RF g a i n  and i n c r e a s i n g  AF g a i n .  
The d e m o d u l a t o r  i n  t h e  MFJ-1278 i s  e x t r e m e l y  i n s e n s i t i v e  
t o  a b s o l u t e  a u d i o  l e v e l .  I t  w i l l  f u n c t i o n  p r o p e r l y  w i t h  
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i n p u t  levels  from t h e  low h u n d r e d s  o f  m i l l i v o l t s  up  t o  
many t e n s  of  v o l t s .  T h u s ,  t h e  v a r i a t i o n  i n  a u d i o  l e v e l  
p r o d u c e d  b y  p a r t i a l l y  d e f e a t i n g  t h e  AGC s y s t e m  w i l l  n o t  
d e g r a d e  t h e  modern's a b i l i t y  t o  c o p y .  The l i m i t i n g  
f a c t o r  o n  t h e  h i g h  e n d  i s  u s u a l l y  t h e  a b i l i t y  o f  t h e  
r e c e i v e r  o u t p u t  s t age  t o  p r o d u c e  t h e  v o l t a g e  w i t h o u t  
c l i p p i n g .  The l i m i t i n g  fac tor  on  t h e  low e n d  i s  t h e  
h u n d r e d  m i l l i v o l t s  o r  s o  r e q u i r e d  t o  e x c e e d  t h e  MFJ- 
1278 ' s  d i g i t a l  s y s t e m  n o i s e  s e e n  a t  t h e  d e m o d u l a t o r  
i n p u t .  

MFJ-1278 HOST MODE & TNC-2 MODE 

One u n i q u e  f e a t u r e  o f f e r e d  by  t h e  MFJ-1278 i s  t h a t  i t  c a n  b e  
s n i t c h e d  i n t o  h o s t  mode t o  r u n  p r o g r a m s  s u c h  a s  TCP/IP ,  o r  
i t  c a n  b e  c o n v e r t e d  i n t o  a "l ike-TNC 2" c o n t r o l l e r .  Once 
MFJ-1278 i s  c o n v e r t e d ,  i t  c a n  r u n  a n y  firmware w r i t t e n  f o r  
t h e  TNC 2 ,  s u c h  a s  NET/ROM ( t m ) ,  THE NET ( t m )  a n d  o t h e r  
firmwares f o r  t h e  TNC 2 & c l o n e s .  The p r o c e d u r e  t o  c o n v e r t  
t h e  MFJ-1278 i n t o  a " l ike-TNC 2" i s  d e s c r i b e d  i n  Appendix E 
i n  t h e  i n s t r u c t i o n  m a n u a l .  
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KISS I n t e r f a c e  f o r  TCP/IP 

The KISS i n t e r f a c e  i s  i n s t a l l e d  i n  firmware o f  t h e  MFJ-12'78. 
A d d i t i o n a l  m o d i f i c a t i o n  o r  r e p l a c e m e n t  o f  firmware i s  n o t  
n e c e s s a r y .  

KISS e n a b l e s  t h e  MFJ-1278 t o  a c t  a s  a modem f o r  a h o s t  
c o m p u t e r .  T u r n i n g  KISS on a l lows  t h e  MFJ-1278 t o  r u n  
p r o g r a m s  s u c h  a s  TCP/IP a n d  o t h e r  p r o g r a m s  which  u s e  
t h e  S e r i a l  L i n k  I n t e r f a c e  P r o t o c a l  ( S L I P ) .  

B e f o r e  e n a b l i n g  KISS, make su re  r a d i o  b a u d  r a t e  a n d  t e r m i n a l  
baud  r a t e  a r e  s e t  t o  t h e  d e s i r e d  v a l u e s .  The t e r m i n a l  
baud  r a t e  t h a t ' s  d e t e r m i n e d  a t  s i g n  on  i s  t h e  same t h a t  w i l l  
be u s e d  f o r  KISS. 

Once t h e  o p e r a t i n g  p a r a m e t e r s  h a v e  b e e n  s e l e c t e d ,  set  KISS 
ON a n d  t h e n  i s s u e  a RESTART command. The CON a n d  STA L E D s  
w i l l  b l i n k  on  a n d  o f f  t h r e e  times t o  i n d i c a t e  t h a t  t h e  MFJ- 
1278 h a s  e n t e r e d  t h e  KISS mode. Now you may c a l l  up a 
TCP/IP ,  o r  a n o t h e r  h o s t  p rogram t h a t  can u s e  KISS o r  "SLIP" .  

I f  you  a r e  u s i n g  t h e  TCP/IP program a n d  w i s h  t o  s w i t c h  t o  
t h e  AX.25 mode o f  o p e r a t i o n ,  you c a n  i s s u e  t h e  command: 
param ax0  2 5 5 ,  t h e n  p r e s s  "RETURN". T h i s  command m u s t  b e  
i s s u e d  u n d e r  TCP/IP " n e t > "  prompt  a n d  i n  l o w e r  case l e t t e r s .  

Once t h e  MFJ-1278 r e c e i v e s  t h e  "param ax0 255" command, i t  
t u r n s  KISS o f f  a n d  w i l l  r e v e r t  b a c k  t o  o r d i n a r y  AX.25 mode 
o f  o p e r a t i o n .  When t h e  YFJ-1278 i s  powered on a g a i n ,  i t  
w i l l  s i g n  on t o  t h e  AX.25 o p e r a t i o n  mode. 

For  d e t a i l s  o f  o p e r a t i o n  t h e  TCP/IP u s e r  s h o u l d  c o n s u l t  
d o c u m e n t a t i o n  p r o v i d e d  w i t h  t h e  TCP/IP p r o g r a m .  
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OPERATION COMMANDS 

T h i s  c h a p t e r  serves a s  a c o m p l e t e  r e f e r e n c e  t o  a l l  MFJ-1278 
commands. Commands a r e  used  t o  c o n t r o l  t h e  many v a r i a b l e  
v a l u e s  wh ich  a f f e c t  t h e  MFJ-1278's o p e r a t i o n ,  as  well a s  
c a u s i n g  i t  t o  p e r f o r m  s p e c i f i c  a c t i o n s ,  s u c h  a s  c o n n e c t i n g  
t o  a n o t h e r  s t a t i o n  t o  s t a r t  a QSO. You c a n  e n t e r  a command 
t o  t h e  MFJ-1278 whenever  you see t h e  command-mode prompt :  

cmd : 

You w i l l  change  p a r a m e t e r s  and  i s s u e  i n s t r u c t i o n s  t o  t h e  
MFJ-1278 by t y p i n g  commands composed o f  E n g l i s h - l i k e  words  
o r  word a b b r e v i a t i o n s ,  wh ich  are  ca l l ed  keywords ,  and 
v a r i a b l e s  which  a r e  numbers  o r  s t r i n g s  o f  c h a r a c t e r s  c h o s e n  
by t h e  u s e r .  You w i l l  p r o b a b l y  n e v e r  change  some o f  t h e s e  
p a r a m e t e r s ;  however ,  one  o f  MFJ's g o a l s  i s  t o  a l l o w  e a c h  
u s e r  maximum f l e x i b i l i t y  t o  a d a p t  t h e  MFJ-1278 t o  h i s  
e n v i r o n m e n t .  

E n t e r i n g  Commands 

You may u s e  e i t h e r  u p p e r  case ( c a p i t a l  l e t t e r s )  o r  lower  
case (small  l e t t e r s )  when you enter  commands. I n  o r d e r  t o  
have  t h e  MFJ-1278 a c c e p t  a command l i n e ,  you must f i n i s h  t h e  
l i n e  w i t h  a < C R > ,  o r  c a r r i a g e  r e t u r n  c h a r a c t e r .  T h i s  w o n ' t  
be  men t ioned  e x p l i c i t l y  i n  t h e  examples  below.  B e f o r e  you 
t y p e  t h e  f i n a l  < C R >  o f  y o u r  command, you c a n  c o r r e c t  t y p i n g  
m i s t a k e s  o r  c a n c e l  t h e  l i n e  c o m p l e t e l y .  See  C h a p t e r  4 f o r  a 
d i s c u s s i o n  o f  i n p u t  l i n e  e d i t i n g .  

T h i s  c h a p t e r  w i l l  u s e  UPPER CASE f o r  commands and lower  case 
f o r  e x p l a n a t o r y  t e x t .  I n  examples  showing i n p u t  t y p e d  by 
t h e  u s e r  t o g e t h e r  w i t h  t h e  r e s p o n s e s  o f  t h e  MFJ-1278, t h e  
u s e r ' s  i n p u t  w i l l  be shown i n  b o l d  face. 

Whenever t h e  MFJ-1278 a c c e p t s  a command w h i c h  c h a n g e s  a 
v a l u e ,  it w i l l  d i s p l a y  t h e  p r e v i o u s  v a l u e .  For example ,  i f  
Y O U  t y p e  

XFLOW OFF 

you migh t  see t h e  d i s p l a y  

XFLOW was O N  

T h i s  r e m i n d s  you o f  what  you have  d o n e ,  and i n d i c a t e s  t h a t  
t h e  v a l u e  h a s  been  s u c c e s s f u l l y  changed .  
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I f  you t y p e  s o m e t h i n g  t h e  MFJ-1278 c a n ' t  u n d e r s t a n d  you w i l l  
g e t  a n  e r r o r  message .  I f  you t y p e  a n  u n r e c o g n i z e d  command, 
you w i l l  see t h e  message  ?EH. I f  you g e t  a command name 
c o r r e c t ,  b u t  t h e  a r g u m e n t s  a re  wrong,  you w i l l  see t h e  
message  ?BAD. A c o m p l e t e  l i s t  o f  e r r o r  messages  a p p e a r s  a t  
t h e  end  o f  t h i s  c h a p t e r .  For example ,  

cmd:ASDFASDF 1 )  T h i s  i s n ' t  a command. 
? EH 
cmd:BEACON E 1 I A p a r a m e t e r  was l e f t  o u t .  
?BAD 

Command L i s t  

The commands are  l i s t e d  a l p h a b e t i c a l l y ,  and  e a c h  command 
e n t r y  c o n t a i n s  s e v e r a l  s e c t i o n s ,  a s  f o l l o w s .  

COMMAND NAME 

The b o l d f a c e  command name a t  t h e  t o p  o f  t h e  e n t r y  i s  t h e  
word you  w i l l  t y p e  i n  o r d e r  t o  h a v e  t h e  MFJ-1278 e x e c u t e  
t h i s  command. T h e  command name i s  p r i n t e d  w i t h  some l e t t e r s  
u n d e r l i n e d .  These  l e t t e r s  fo rm t h e  minimum a b b r e v i a t i o n  
t h a t  you may u s e  and  s t i l l  have  t h e  MFJ-1278 u n d e r s t a n d  y o u r  
command. O f  c o u r s e ,  you may t y p e  o u t  t h e  e n t i r e  command 
word,  o r  any  a b b r e v i a t i o n  l o n g e r  t h a n  t h e  minimum a b b r e v i a -  
t i o n ,  i f  you l i k e .  

For  example ,  t h e  command MYCALL may b e  s p e c i f i e d  by s i m p l y  
t y p i n g  M Y .  The a b b r e v i a t i o n  M i s  n o t  s u f f i c i e n t  ( a n d  w i l l  
be  i n t e r p r e t e d  a s  a d i f f e r e n t  command), b u t  M Y ,  MYC, MYCA, 
MYCAL o r  MYCALL a r e  a l l  a c c e p t a b l e .  

I f  t h e  command r e q u i r e s  p a r a m e t e r s ,  t h e y  w i l l  b e  i n d i c a t e d  
a f t e r  t h e  command name. 

D e f a u l t  

F o r  commands t h a t  s e t  v a l u e s ,  t h e  i4FJ-1278 assumes  a '!most 
o f t e n  u s e d "  o r  d e f a u l t  c o n d i t i o n .  The d e f a u l t s  are t h e  
v a l u e s  s t o r e d  i n  EPROM which  a r e  l o a d e d  i n t o  RAM when t h e  
s y s t e m  i s  f i r s t  powered up ,  o r  when you g i v e  t h e  RESET 
command. Immedia t e  commands p e r f o r m  a c t i o n s  r a t h e r  t h a n  
s e t t i n g  v a l u e s ,  and d o n ' t  have  d e f a u l t s .  

P a r a m e t e r s  

T h e r e  are  s e v e r a l  t y p e s  o f  p a r a m e t e r s .  Some p a r a m e t e r s  can 
h a v e  one  o f  o n l y  two v a l u e s ,  s u c h  as  and OFF o r  EVERY and 
- AFTER. I f  a p a r a m e t e r  must  b e  one  o f  two v a l u e s ,  t h e  
c h o i c e s  are  shown s e p a r a t e d  by a v e r t i c a l  b a r .  You may u s e  - YES i n s t e a d  o f  O N  and  10 i n s t e a d  o f  OFF. 
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A p a r a m e t e r  d e s i g n a t e d  a s  n i s  a numer i c  v a l u e .  These  
v a l u e s  may b e  e n t e r e d  a s  o r d i n a r y  d e c i m a l  numbers ,  o r  a s  
h e x a d e c i m a l ,  o r  "hex" ,  numbers  by p r e c e d i n g  t h e  number w i t h  
a $ symbol .  When t h e  MFJ-1278 shows some o f  t h e s e  n u m e r i c  
p a r a m e t e r s  ( t h o s e  which s e t  s p e c i a l  c h a r a c t e r s ) ,  t h e y  w i l l  
b e  g i v e n  i n  hex .  The " d i g i t s "  o f  a hex  number r e p r e s e n t  
powers  o f  1 6 ,  a n a l o g o u s  t o  t h e  powers  o f  1 0  r e p r e s e n t e d  by a 
d e c i m a l  number.  The numbers  10 t h r o u g h  15 a r e  d e n o t e d  by 
t h e  hex  d i g i t s  A t h r o u g h  F. F o r  example ,  

SIB = 1*16 + 11 = 27 
$120 = 1*16*16 + 2*16 + 0 = 288 

A p a r a m e t e r  d e s i g n a t e d  a s  t e x t ,  s u c h  a s  t h e  a rgumen t  t o  
CTEXT, may be e n t e r e d  i n  u p p e r  o r  l ower  case,  and may i n -  
c l u d e  numbers ,  s p a c e s ,  and p u n c t u a t i o n .  The t e x t  i s  a c c e p t -  
ed  e x a c t l y  as  t y p e d  by t h e  u s e r .  

S e v e r a l  commands r e q u i r e  ca l l s igns  a s  p a r a m e t e r s .  Whi l e  
t h e s e  p a r a m e t e r s  a r e  n o r m a l l y  Amateur c a l l  s i g n s ,  t h e y  may 
a c t u a l l y  b e  a n y  c o l l e c t i o n  o f  numbers  and a t  l eas t  one  
l e t t e r  up t o  s i x  cha rac t e r s ;  t h e y  a re  u s e d  t o  i d e n t i f y  
s t a t i o n s  s e n d i n g  and r e c e i v i n g  p a c k e t s .  A c a l l e i g n  may 
a d d i t i o n a l l y  i n c l u d e  s u b - s t a t i o n  I D  (SSID) ,  which i s  a d e c i -  
mal number f rom 0 t o  15  used  t o  d i s t i n g u i s h  two o r  more 
s t a t i o n s  on t h e  a i r  w i t h  t h e  same Amateur c a l l  ( s u c h  a s  a 
b a s e  s t a t i o n  and a r e p e a t e r ) .  The c a l l  s i g n  and  SSID are  
e n t e r e d  and  d i s p l a y e d  as  c a l l - n ,  e . g . ,  KOPFX-3. I f  t h e  SSID 
i s  n o t  e n t e r e d ,  it i s  set  t o  0 ,  and SSIDs o f  0 a r e  n o t  
d i s p l a y e d  by t h e  MFJ-1278. 

Some commands have  p a r a m e t e r s  which  are a c t u a l l y  l i s t s  o f  
items. For  e x a m p l e ,  you may s p e c i f y  a s  many as  e i g h t  c a l l -  
s i g n s  t o  b e  s e l e c t i v e l y  m o n i t o r e d  w i t h  t h e  command LCALLS. 
The s e c o n d  and  l a t e r  items i n  t h e  l i s t  a r e  o p t i o n a l ,  and  you 
may s e p a r a t e  t h e  l i s t  items w i t h  b l a n k  s p a c e s  o r  w i t h  com- 
mas. 

These  e x a m p l e s  may h e l p  you t o  u n d e r s t a n d  t h e  e x p l a n a t i o n s  
above .  

- BEACON EVERYIAFTER n 

means t h a t  t h e  command BEACON r e q u i r e s  an  a rgumen t  which  
must  be  e i t h e r  EVERY o r  AFTER ( a b b r e v i a t e d  t o  E o r  A ) ,  and 
a n  a rgumen t  n wh ich  t h e  u s e r  may c h o o s e  f rom a r a n g e  o f  
v a l u e s .  An a c c e p t a b l e  command migh t  be BEACON E 2. 

- CONNECT ca l l1  [ V I A  ca l lZ [ , ca l l3  ..., call911 

means t h a t  t h e  command CONNECT requires  a c a l l s i g n  a rgumen t  
c a l l ? .  You may o p t i o n a l l y  i n c l u d e  t h e  keyword V I A ,  f o l l o w e d  
by a l i s t  o f  one  t o  e i g h t  c a l l s i g n s ,  c a l l 2  t h r o u g h  ca119. 
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M F J - 1 2 7 8  I n s t r u c t i o n  Manual  COMMANDS 

The c a l l s l g n s  i n  t h e  l i s t ,  i f  i n c l u d e d ,  mus t  b e  s e p a r a t e d  b y  
commas ( a s  s h o w n ) ,  o r  by  b l a n k  s p a c e s .  An a c c e p t a b l e  com- 
mand m i g h t  b e  C N2WX V A D 7 1  WB9FLW. 

You c a n  see t h e  c u r r e n t  v a l u e  of  t h e  command's  a r g u m e n t s  b y  
t y p i n g  t h e  command name by i t s e l f ,  w i t h o u t  a n y  a r g u m e n t s .  
For  e x a m p l e ,  

cmd:CONOK Y 
CONOK was OFF 
cmd : CONOK 
CONOK ON 

I I S e t s  t h e  v a l u e  t o  YES (ON) .  
1 I D i s p l a y s  p r e v i o u s  v a l u e .  
I I Command w i t h  n o  a r g u m e n t s  
I I d i s p l a y s  p r e s e n t  v a l u e .  

A s p e c i a l  command, DISPLAY, a l l o w s  you t o  see t h e  v a l u e s  o f  
a l l  p a r a m e t e r s  o r  g r o u p s  o f  r e l a t e d  p a r a m e t e r s .  

Remarks  

T h i s  s e c t i o n  d e s c r i b e s  t h e  command's  a c t i o n  a n d  t h e  m e a n i n g  
of  e a c h  a r g u m e n t .  Examples  may be i n c l u d e d  o f  s i t u a t i o n s  i n  
w h i c h  t h e  command m i g h t  be  u s e d .  
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BBITCONV ON OFF - Mode: P a c k e t  D e f a u l t :  OFF 

Parameters: 

ON The h i g h - o r d e r  b i t  i s  n o t  s t r i p p e d  i n  Conver se  Mode. 

OFF The h i g h - o r d e r  b i t  i s  s t r i p p e d  i n  Conver se  Yode. 

T h i s  command e n a b l e s  t r a n s m i s s i o n  o f  8 - b i t  d a t a  i n  Conver se  
?lode. I f  BBITCONV i s  OFF, t h e  h i g h - o r d e r  b i t  ( b i t  7 )  o f  
c h a r a c t e r s  r e c e i v e d  f rom t h e  t e r m i n a l  i s  removed b e f o r e  t h e  
c h a r a c t e r s  a r e  t r a n s m i t t e d  i n  a p a c k e t .  The  s t a n d a r d  ASCII 
c h a r a c t e r  s e t  r e q u i r e s  o n l y  7 b i t s ,  and t h e  f i n a l  b i t  i s  
used  a s  a p a r i t y  b i t  o r  i g n o r e d .  S e t t i n g  b i t  7 i n  t e x t  
c h a r a c t e r s  t r a n s m i t t e d  o v e r  t h e  a i r  may c a u s e  c o n f u s i o n  a t  
t h e  o t h e r  e n d .  

I f  you need  t o  t r a n s m i t  8 - b i t  d a t a ,  b u t  d o n ' t  want a l l  t h e  
f e a t u r e s  o f  T r a n s p a r e n t  Mode, you s h o u l d  set  8BITCONV ON and 
AWLEN 8. T h i s  may be d e s i r a b l e ,  f o r  example ,  i f  you a r e  
u s i n g  a s p e c i a l  non-ASCII c h a r a c t e r  se t .  

B i t  7 i s  a l w a y s  removed i n  Command Mode, s i n c e  commands 
r equ i r e  o n l y  t h e  s t a n d a r d  7 - b i t  ASCII c h a r a c t e r  s e t .  

'Jade : FAX/SS'l'V D e f a u l t :  OFF 

P a r a m e t e r s :  

ON The MFJ-12'78 w i l l  t r a n s m i t  and r e c e i v e  
FAX and SSTV i n  8 g r a y  l e v e l s  

and SSTV i n  4 g r a y  l e v e l s  
OFF The l l F J - 1 2 7 8  w i l l  t r a n s m i t  and rece ive  FAX 

I n  FAX and SSTV modes,  i f  8LEVELS i s  a l s o  O N ,  MFJ-1278 w i l l  
r e c e i v e  and  t r a n s m i t  FAX and SSTV d a t a  i n  8 l e v e l s  o f  g r a y .  
8LEVELS i s  e f f e c t i v e  o n l y  when MUL'TIFAX and TVX a r e  t u r n e d  
ON.  I f  MULTIFAX and TVX a r e  s e t  t o  OFF, MFJ-12'78 i s  s e t  t o  
t r a n s m i t  and r e c e i v e  2 l e v e l s  o f  FAX and 4 l e v e l s  o f  SSTV 
r e g a r d l e s s  o f  t h e  s e t t i n g  o f  8LEVELS ( O N  o r  O F F ) .  8 g r a y  
l e v e l s  d a t a  a r e  n o t  s u p p o r t e d  by t h e  b u i l t - i n  p r i n t e r  p o r t s  
o f  t h e  MFJ-1278.  S p e c i a l  t e r m i n a l  program must be used  t o  
d e c o d e  and d i s p l a y  m u l t i - l e v e l  FAX and SSTV. 

When BLEVELS i s  set  t o  OFF, MFJ-1278 w i l l  r e c e i v e  and 
t r a n s m i t  FAX and SSTV d a t a  i n  4 l e v e l s  o f  g r a y .  YFJ -1278  
b u i l t - i n  p r i n t e r  p o r t  w i l l  s u p p o r t  4 l e v e l  SSTV and 2 l e v e l  
FAX p r i n t i n g .  

To s e n d  FAX and SSTV p r i n t i n g  t o  t h e  YFJ-12'78 p r i n t e r  p o r t ,  
s i m p l y  s e t  PRINTGRA t o  ON.  S e e  PRINTGRA command f o r  more 
i n f o r m a t i o n .  
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AALT ONlOFF - Mode: AMTOR D e f a u l t :  OFF 

AALT c o n t r o l s  w h e t h e r  t h e  a l t e r n a t e  SELCALL s e t  by t h e  
ALTCALL command ( b e l o w )  i s  used  i n  mode A A R Q .  

ACKPRIORITY ON I OFF Mode: P a c k e t  D e f a u l t :  O N  

ACKPRIORITY p e r m i t s  an  a c k n o w l e d g i n g  TNC t o  t r a n s m i t  w i t h o u t  
r e g a r d  t o  t h e  s l o t t i n g  d e l a y .  T u r n i n g  ACKPRIORiyty ON t o  
e n a b l e  p r i o r i t i z e d  acknowledgement .  

If  ACKprior i s  t u r n e d  o f f  and  S L o t s  ( see  S L o t s )  i s  se t  t o  0 ,  
t h e  m o d i f i e d  AX.25 p r o t o c o l  i s  e f f e c t i v e l y  d i s a b l e d .  The 
MFJ-1278 w i l l  behave  l i k e  no rma l  AX.25 p r o t o c o l .  

P r i o r i t i z e d  acknowledgmen t s  and s l o t t e d  c h a n n e l  a c c e s s  c a n  
b e  e n a b l e d  o r  d i s a b l e d  i n d e p e n d e n t l y  o f  one  a n o t h e r .  So you 
c o u l d  i f  you wi shed  r u n  no rma l  AX.25 w i t h  s l o t t e d  c h a n n e l  
a c c e s s  o r  t h e  new p r o t o c o l  w i t h o u t  s l o t t e d  c h a n n e l  a c c e s s .  

- ACKTIME nnnn Mode: P a c k e t  Defaul t :  30 (300 ms) 

P a r a m e t e r s :  

nnnn 0 - 250, i n  10 m s  i n t e r v a l s .  

The ACKTIME p a r a m e t e r  c o n t r o l s  a d e l a y  t h a t  o c c u r s  whenever  
a n y  p a c k e t s  have  been  r e c e i v e d  by  t h e  MFJ-1278 t h a t  a re  n o t  
a d d r e s s e d  t o  t h e  MFJ-1278. 

ACKTIME s h o u l d  b e  c a l c u l a t e d  by t h e  r a d i o  c h a n n e l  baud  r a t e ,  
and  by t h e  keyup  and  keydown (TXDELAY and  f i x e d  timer, i n  
TNC) d e l a y s .  I t  s h o u l d  r e f l e c t  t h e  time i t  t a k e s  f o r  an 
a c k n o w l e d g i n g  TNC o n  t h e  c h a n n e l  t o  keyup ,  s e n d  i t ' s  
acknowledgemen t ,  and re lease  t h e  PTT. T h i s  r e p r e s e n t s  t h e  
t ime r e q u i r e d  t o  s e n d  a r e s p o n s e  f r a m e  ( w i t h  no I f i e l d  
a p p e n d e d )  a t  t h e  baud  r a t e  b e i n g  used  on t h e  r a d i o  p o r t .  

The c u r r e n t  100 m i l l i s e c o n d  d e f a u l t  i s  c lose  b u t  s h o u l d  b e  
a d j u s t e d  f o r  1200  baud work t o  130  m i l l i s e c o n d s  ( A C K T i m e  s e t  
t o  13) .  

For  300 baud HF work t h i s  p a r a m e t e r  s h o u l d  b e  se t  t o  520  
m i l l i s e c o n d s  ( A C K T i m e  se t  t o  5 2 ) .  
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- ALOCKCHAR nn Mode: CW/MCW D e f a u l t :  $ 1 5  (^U) 

T h i s  command c o n t r o l s  w h i c h  c h a r a c t e r  i s  u s e d  t o  f o r c e  t h e  
MFJ-1278 t o  l o c k  i t s  CW r e c e i v e  s p e e d  t o  t h e  i n c o m i n g  
s i g n a l .  S e e  CW o p e r a t i n g  i n s t r u c t i o n s  f o r  more d e t a i l  
i n f o r m a t i o n  when u s i n g  alockchar. 

- ALTCALL " S S S S ~ ~  Mode: AMTOR D e f a u l t :  b l a n k  

P a r a m e t e r :  

s s s s  A s e t  o f  f o u r  l e t t e r  SELCALL f o r  mode A a m t o r  

ALTCALL i s  u s e d  t o  s e t  up  a n  a l t e r n a t e  SELCALL t h a t  t h e  MFJ- 
1 2 7 8  r e s p o n d s  t o  i n  mode A .  l l s s s s f l  i s  a f o u r  l e t t e r  
SELCALL. 

AN SB STR c c c c Mode: AMTOR D e f a u l t :  b l a n k  - 

ANSBSTR w i l l  e n a b l e  t h e  MFJ-1278's  r e s p o n s e  t o  a "Who Are 
You?" WRU mode A AMTOR s i g n a l .  The t e x t  "cccc" may b e  up  t o  
15 cha rac t e r s .  

The r e s p o n s e  t o  t h e  W R U  i n  a mode A ARQ c o n t a c t  i s  t h e  
a u t o m a t i c  t r a n s m i s s i o n  of  t h e  ANSBSTR t e x t .  
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- ARCVCHAR nn Mode: RTTY/ASCII/CW Default: $12 ('R) 

ARCVCHAR specifies the character used in RTTY/ASCII/CW modes 
to return to receive mode after transmitting 

- ARQ I' s ss s It Mode: AMTOR Default: (command) 

The ARQ command initiates a mode A I'ARQ" connection. "ssssl '  
is the SELCAL of the station you wish to connect with. 

When ARQ is first issued, the MFJ-1278 begins to key t h e  
transmitter in attempt t o  establish the link. Both CON and 
STA LEDs immediately light to indicate the 'phasing' 
condition. 

If the remote station answers, the STA LED extinguishes but 
CON remains lit. An IDLE (ready) state is indicated by this 
combination. The MFJ-1278 is now ready to accept text for 
transmission. Type K or CONV to get into text transmit 
mode. 

ASENDCHA nn Mode: RTTY/ASCII/CW Default: $14 (^TI - 

ASENDCHA specifies the character that initiates transmit 
while in RTTY/ASCII/CW. Note that o the r  events, 
particularly in CW mode, may cause entry to the transmit 
state. 
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- ASPECT n n = 2 t h r u  8 Mode: FAX 

COMMANDS 

D e f a u l t :  2 

ASPECT i s  u s e d  t o  e s t a b l i s h  a r e a s o n a b l e  a s p e c t  r a t i o  
b e t w e e n  h o r i z o n t a l  a n d  v e r t i c a l  p r e s e n t a t i o n  of  FAX 
g r a p h i c s .  I t  i s  n e c e s s a r y  t o  h a v e  a n  ASPECT c o n t r o l  b e c a u s e  
t h e  v e r t i c a l  d e n s i t y  a d o t  m a t r i x  p r i n t e r  c a n  r e p r e s e n t  i s  
much l ess  t h a n  t h e  r e p r e s e n t a b l e  h o r i z o n t a l  d e n s i t y .  

The ASPECT s e t t i n g  i s  a r a t i o  o f  p r i n t e d :  n o n - p r i n t e d  rows 
o f  FAX g r a p h i c s .  The d e f a u l t  o f  2 means t h a t  f o r  e v e r y  1 
p r i n t e d  FAX row, two rows a r e  d i s c a r d e d .  T h i s  i s  t h e  
opt imum a s p e c t  r a t i o  f o r  HF weather FAX. 

If y o u r  p i c t u r e s  seem t o  b e  e l o n g a t e d  h o r i z o n t a l l y ,  you 
s h o u l d  d e c r e a s e  t h e  v a l u e  o f  a s p e c t .  The r e v e r s e  ( v e r t i c a l  
e l o n g a t i o n )  i s  c o r r e c t e d  by  a n  increased a s p e c t  v a l u e .  
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AUTOBAUD 9:E Mode: A l l  

COMMANDS 

D e f a u l t :  ON 

When AUTOBAUD i s  O N ,  t h e  MFJ-1278 w i l l  a t t e m p t  t o  
s y n c h r o n i z e  w i t h  t h e  u s e r ' s  t e r m i n a l  baud ra te .  When 
powered up ,  t h e  MFJ-1278 w i l l  w a i t  u n t i l  i t  d e t e c t s  a 
c a r r i a g e  r e t u r n  f rom t h e  keyboard .  You s h o u l d  r e p e a t e d l y  
s t r i k e  t h e  c a r r i a g e  r e t u r n  key  on i n i t i a l  power up u n t i l  
t h e  MFJ-1278 r e c o g n i z e s  and s e t s  i t s  baud r a t e  t o  match  
t h e  t e r m i n a l  baud r a t e  o f  y o u r  computer  b e f o r e  s i g n i n g  
on. 

Once t h e  MFJ-1278 has s i g n e d  o n ,  you may t u r n  AUTOBAUD OFF. 
I f  AUTOBAUD i s  t u r n e d  OFF, t h e  MFJ-1278 w i l l  s t o r e  t h e  
t e r m i n a l  baud r a t e  which  i t  s i g n e d  on t o  l a s t .  T h e r e f o r e ,  
e a c h  time t h e  MFJ-1278 i s  powered up,  i t  w i l l  s i g n  on  
w i t h o u t  e x e c u t i n g  t h e  a u t o b a u d  r o u t i n e .  You s h o u l d  
remember t h a t  i f  you t u r n  AUTOBAUD OFF, i f  t h e  t e r m i n a l  baud 
r a t e  i s  changed ,  t h e  MFJ-1278 w i l l  no l o n g e r  be  a b l e  t o  
a u t o m a t i c a l l y  reset  t o  t h e  new baud ra te .  AUTOBAUD must  
be t u r n e d  O N ,  b e f o r e  t h e  MFJ-1278 w i l l  a u t o m a t i c a l l y  s e e k  a 
new t e r m i n a l  baud  r a t e .  

I f  you must f o r c e  t h e  MFJ-1278 t o  au tobaud  a f t e r  AUTOBAUD 
h a s  been  t u r n e d  o f f  and t h e  t e r m i n a l  baud r a t e  no l o n g e r  
m a t c h e s  t h e  MFJ-1278 s e r i a l  p o r t  baud r a t e ,  you w i l l  n eed  
t o  remove JMP 5 on t h e  MFJ-1278 c i r c u i t  b o a r d  and remove 
power f rom t h e  MFJ-1278 f o r  s e v e r a l  t e n s  o f  s e c o n d s  t o  
r e s e t  t h e  RAM which  s t o r e s  t h e  non v o l a t i l e  o p e r a t i n g  
p a r a m e t e r s .  Once reset  i n  t h i s  manner ,  t h e  MFJ-1278 w i l l  
r e s t o r e  a l l  p a r a m e t e r s  t o  t h e  d e f a u l t  v a l u e s .  AUTOBAUD w i l l  
now be a t  i t s  d e f a u l t  o f  ON. The n e x t  time t h e  MFJ-1278 i s  
powered up a f t e r  s u c h  a r e s e t ,  i t  w i l l  a t t e m p t  t o  match 
t h e  new baud r a t e  and s i g n  on a f t e r  d e t e c t i n g  s e v e r a l  
c a r r i a g e  r e t u r n s  i n p u t  t o  t h e  s e r i a l  p o r t .  
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MFJ-1278 I n s t r u c t i o n  Manual 

- AUTOLF ONfOFF Mode: P a c k e t  

COMMANDS 

D e f a u l t :  ON 

P a r a m e t e r s :  

ON A l i n e f e e d  c h a r a c t e r  (<LF>) i s  s e n t  t o  t h e  
t e r m i n a l  a f t e r  e a c h  c a r r i a g e  r e t u r n  c h a r a c t e r  
(<CR>). 

OFF A <LF> i s  n o t  s e n t  t o  t h e  t e r m i n a l  a f t e r  e a c h  
< C R > .  

AUTOLF c o n t r o l s  t h e  d i s p l a y  o f  c a r r i a g e  r e t u r n  c h a r a c t e r s  
received i n  p a c k e t s  a s  well  as  e c h o i n g  t h o s e  t h a t  a r e  t y p e d  
i n .  

I f  t h e  MFJ-1278's s ign -on  message  l i n e s  a p p e a r  t o  be  t y p e d  
o v e r  e a c h  o t h e r ,  you s h o u l d  s e t  AUTOLF ON. I f  t h e  MFJ- 
1278's s i g n - o n  message a p p e a r s  t o  be d o u b l e - s p a c e d ,  you 
s h o u l d  s e t  AUTOLF OFF. I f  t h e  MFJ-1278's s i g n - o n  message  
a p p e a r s  t o  be  s i n g l e - s p a c e d ,  you have  AUTOLF set  c o r r e c t l y .  

T h i s  command o n l y  a f f e c t s  what  i s  d i s p l a y e d ,  n o t  t h e  d a t a  
s e n t  i n  p a c k e t s .  If you want  t o  add l i n e f e e d  c h a r a c t e r s  t o  
o u t g o i n g  p a c k e t s ,  u s e  t h e  command LFADD. 

AUTOTRAC ON:- Mode: CW D e f a u l t  :ON 

When AUTOTrac i s  set  O N ,  t h e  MFJ-1278 a t t e m p t s  t o  
c o n t i n u o u s l y  t r a c k  t h e  CW s p e e d  c h a n g e s  o f  a s t a t i o n  t h a t  is 
b e i n g  r e c e i v e d .  

When t h e  l a s t  r e c e p t i o n  s p e e d  g r e a t l y  d i f f e r s  from t h e  s p e e d  
b e i n g  now, t h e  MFJ-1278 w i l l  a u t o m a t i c a l l y  i n i t i a t e  a LOCK 
j u s t  as  i f  you had r e q u e s t e d  one  w i t h  "Cont ro l -U" .  I f  
CWSPEEDMatch is on when t h i s  a u t o m a t i c  l o c k i n g  t a k e s  p l a c e ,  
t h e n  t h e  newly  l o c k e d  s p e e d  a l s o  becomes your  new t r a n s m i t  
s p e e d .  

Smal l  r e c e i v e d  s p e e d  c h a n g e s  do  n o t  c a u s e  your  t r a n s m i t  
s p e e d  t o  c h a n g e .  

AUTOTrac f e a t u r e  i s  u s e f u l  f o r  l i s t e n i n g  w h i l e  roaming t h e  
bauds  o r  f o r  n e t  o p e r a t i o n .  
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AWLEN n Mode: A l l  - 

COMMANDS 

D e f a u l t :  8 

P a r a m e t e r s :  

n 7 - 8 ,  s p e c i f y i n g  t h e  number o f  d a t a  b i t s  p e r  
word. 

T h i s  v a l u e  d e f i n e s  t h e  word l e n g t h  used  by t h e  s e r i a l  I0 
t e r m i n a l  p o r t .  

For most  p a c k e t  o p e r a t i o n s ,  i n c l u d i n g  c o n v e r s a t i o n ,  b u l l e t i n  
b o a r d  o p e r a t i o n ,  and t r a n s m i s s i o n  o f  ASCII f i l e s ,  you s h o u l d  
set  AWLEN 7. I f  8 b i t  words  a re  t r a n s m i t t e d  t o  t h e  MFJ-1278 
i n  Command Mode o r  Conver se  Mode, t h e  e i g h t h  b i t  i s  n o r m a l l y  
removed,  l e a v i n g  a s t a n d a r d  A S C I I  character ,  r e g a r d l e s s  o f  
t h e  s e t t i n g  o f  AWLEN. 

To t ransmi t  and r e c e i v e  p a c k e t s  r e t a i n i n g  a l l  8 d a t a  b i t s  of  
e a c h  c h a r a c t e r ,  as  you need  t o  do  i f  you s e n d  e x e c u t a b l e  
f i l e s  o r  o t h e r  s p e c i a l  d a t a ,  you s h o u l d  u s e  T r a n s p a r e n t  Mode 
and set  AWLEN 8 .  A l t e r n a t i v e l y ,  you c a n  u s e  Conver se  Mode 
and  set AWLEN 8 and BBITCONV ON (however ,  t h e  d a t a  you t h e n  
s e n d  must  h a n d l e  t h e  Conver se  Mode s p e c i a l  c h a r a c t e r s  w i t h  
t h e  PASS p r e f i x ) .  
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MFJ-1278 I n s t r u c t i o n  Manual 

- AX25L2V2 ONlOFF Mode: P a c k e t  

COMMANDS 

D e f a u l t :  ON 

P a r a m e t e r s :  

ON The MFJ-1278 w i l l  u s e  AX.25 L e v e l  2 V e r s i o n  
2 .0  p r o t o c o l .  

1 .O p r o t o c o l .  
OFF 'The MFJ-1278 w i l l  u s e  AX.25 L e v e l  2 V e r s i o n  

Some i m p l e m e n t a t i o n s  o f  t h e  e a r l i e r  v e r s i o n  o f  AX.25 p r o t o -  
c o l  ( e . g . ,  TAPR's TNC 1 )  w o n ' t  p r o p e r l y  d i g i p e a t  v e r s i o n  2.0 
AX.25 p a c k e t s .  T h i s  command e x i s t s  t o  p r o v i d e  c o m p a t i b i l i t y  
w i t h  t h e s e  o t h e r  TNCs u n t i l  t h e i r  s o f t w a r e  h a s  b e e n  u p d a t e d .  

D u r i n g  t h e  p r o t o c o l  t r a n s i t i o n  p e r i o d ,  you s h o u l d  s e t  
AX25L2V2 OFF. 

After y o u r  l o c a l  a rea  TNCs a re  u p d a t e d  t o  t h e  newer p r o t o c o l  
v e r s i o n ,  you s h o u l d  s e t  AX25L2V2 ON. 

When AX25L2V2 i s  O N ,  t h e  MFJ-1278 a n s w e r s  L2 U I  frames w i t h  
P a n d  C set  w i t h  e i t h e r :  R R  i f  c o n n e c t e d  ( r e g a r d l e s s  o f  r c v r  
flow c o n t r o l  s t a t e ) ,  o r  DM i f  n o t  c o n n e c t e d .  

I f  r e t r y  l i m i t  i s  e x c e e d e d ,  or t h e  MFJ-1278 r e c e i v e s  a 
" d i s c o n n e c t e d t t  r e s p o n s e  t o  a p o l l ,  t h e  c o n n e c t i o n  i s  e n d e d .  

Chapter 6 Page 13 



MFJ-1278 I n s t r u c t i o n  Manual 

- AXDELAY n Mode: P a c k e t  

COMMANDS 

D e f a u l t :  0 

P a r a m e t e r s :  

n 0 - 180, s p e c i f y i n g  t h e  v o i c e  r e p e a t e r  keyup 

AXDELAY s p e c i f i e s  a p e r i o d  o f  time t h e  MFJ-1278 i s  t o  w a i t ,  
i n  a d d i t i o n  t o  t h e  n o r m a l  d e l a y  s e t  by TXDELAY, a f t e r  k e y i n g  
t h e  t r a n s m i t t e r  and  b e f o r e  d a t a  is  s e n t .  T h i s  fea ture  w i l l  
be u s e d  by g r o u p s  u s i n g  a s t a n d a r d  l l v o i c e t l  r e p e a t e r  t o  
e x t e n d  t h e  r a n g e  o f  t h e  l o c a l  a rea  n e t w o r k .  R e p e a t e r s  w i t h  
s l o w  m e c h a n i c a l  r e l a y s ,  s p l i t  s i tes ,  o r  o t h e r  c i r c u i t s  w h i c h  
d e l a y  t r a n s m i s s i o n  f o r  some time a f t e r  t h e  RF ca r r i e r  is 
p r e s e n t  r e q u i r e  some amount  o f  time t o  g e t  RF on  t h e  a i r .  

d e l a y  i n  10 m s  i n t e r v a l s .  

If you  a re  u s i n g  a r e p e a t e r  t h a t  h a s n ' t  b e e n  u s e d  fo r  p a c k e t  
o p e r a t i o n s  b e f o r e ,  you w i l l  h a v e  t o  e x p e r i m e n t  t o  f i n d  t h e  
b e s t  v a l u e  f o r  n .  I f  o t h e r  p a c k e t  s t a t i o n s  h a v e  b e e n  u s i n g  
t h e  r e p e a t e r ,  check w i t h  them for  t h e  p r o p e r  s e t t i n g .  Note 
t h a t  t h i s  command a c t s  i n  c o n j u n c t i o n  w i t h  AXHANC. 

N o t e  t h a t  t h e  TAPR TNC 3 and o t h e r  TNCs u s i n g  t h e  same 
v e r s i o n  3 . x  f i r m w a r e  i n t e r p r e t  n i n  120 m s  i n t e r v a l s .  The 
v a l u e  s e t  by  AXDELAY on NFJ-1278 w i l l  t h u s  b e  1 2  times t h e  
v a l u e  u s e d  by  a TNC 1 u s e r  t o  g i v e  t h e  same d e l a y  time. 
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- AXHANG n Mode : P a c k e t  

COMMANDS 

D e f a u l t :  0 

P a r a m e t e r s :  

n 0 - 2 0 ,  s p e c i f y i n g  t h e  v o i c e  r e p e a t e r  h a n g  
time i n  100 m s  i n t e r v a l s .  

T h i s  v a l u e  c a n  be u s e d  t o  i n c r e a s e  c h a n n e l  e f f i c i e n c y  when 
a n  a u d i o  r e p e a t e r  w i t h  a h a n g  time g r e a t e r  t h a n  100 m s  i s  
u s e d .  For  a r e p e a t e r  w i t h  a l o n g  h a n g  t ime, i t  is  n o t  
n e c e s s a r y  t o  wait f o r  t h e  r e p e a t e r  keyup d e l a y  a f t e r  k e y i n g  
t h e  t r a n s m i t t e r  i f  t h e  r e p e a t e r  i s  s t i l l  t r a n s m i t t i n g .  I f  
t h e  TNC h a s  heard  a p a c k e t  s e n t  w i t h i n  t h e  h a n g  p e r i o d ,  i t  
w i l l  n o t  add  t h e  r e p e a t e r  keyup d e l a y  (AXDELAY) t o  t h e  k e y u p  
t ime. 

I f  you a r e  u s i n g  a r e p e a t e r  t h a t  h a s n ' t  b e e n  u s e d  f o r  p a c k e t  
o p e r a t i o n s  b e f o r e ,  you w i l l  have  t o  e x p e r i m e n t  t o  f i n d  t h e  
b e s t  v a l u e  f o r  n .  I f  o t h e r  p a c k e t  s t a t i o n s  h a v e  b e e n  u s i n g  
t h e  r e p e a t e r ,  check  w i t h  them f o r  t h e  p r o p e r  s e t t i n g .  

N o t e  t h a t  t h e  TAPR TNC 1 and  o t h e r  T N C s  u s i n g  t h e  same 
v e r s i o n  3 . x  firmware i n t e r p r e t  n i n  120 rns i n t e r v a l s .  The 
v a l u e  you set  on  MFJ-1278 f o r  AXHANG w i l l  t h u s  be 6 /5  t h e  
v a l u e  u s e d  by a TNC 1 u s e r  f o r  t h e  same h a n g  time (when 
c o n v e r t i n g ,  r o u n d  down t o  t h e  n e a r e s t  i n t e g e r ) .  

Chapter 6 Page 15 



MFJ-1278 Instruct ion Manual COMMANDS 

BBSMSGS ONlOFF Mode: P a c k e t  D e f a u l t :  OFF - 
T h i s  command c o n t r o l s  how t h e  MFJ-1278 d i s p l a y s  c e r t a i n  
messages i n  command a n d  CONVERSE modes. The messages 
a f f ec t ed  a r e  d e s c r i b e d  be low:  

EFFECT WHEN BBSMSGS @ ~- MESSAGE 

***CONNECTED t o  xxxx - A  n e w l i n e  i s  a d d e d  j u s t  before"***"  

***DISCONNECTED - It I I  

* * * r e t r y  l i m i t  e x c e e d e d -  

***xxxx Busy - 
***FRMR s e n t  

***FRMR r c v d  

I I  

I I  

I I  

I I  

I I  

I I  

***Connect r e q u e s t : x x x x - T h i s  m e s s a g e  i s  o m i t t e d .  

The BBSMSGS command i s  p r i m a r i l y  u s e f u l  f o r  h o s t  o p e r a t i o n .  
P r i m a r i l y  w i t h  WORLI and  l i k e  b u l l e t i n  b o a r d  s y s t e m s  t h a t  
r e q u i r e  l i n k  s t a t u s  messages t o  b e g i n  i n  t h e  f i r s t  o u t p u t  
co lumn.  

The c o n n e c t  r e q u e s t  m e s s a g e  i s  o m i t t e d  d u r i n g  BBSMSGS mode. 
T h i s  s h o u l d  b e  most  u s e f u l  f o r  p r e v e n t i n g  c o r r u p t i o n  o f  
m e s s a g e s  when f o r w a r d i n g  w i t h  small  frames. 
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MFJ-1278 I n s t r u c t i o n  Manual COMMANDS 

- BEACON EVERYlAFTER n Mode: P a c k e t  D e f a u l t :  EVERY 0 

P a r a m e t e r s :  

EVERY Send b e a c o n  a t  r e g u l a r  i n t e r v a l s .  

AFTER Send b e a c o n  o n c e  a f t e r  t h e  s p e c i f i e d  time 
i n t e r v a l  w i t h  no p a c k e t  a c t i v i t y .  

n 0 - 250, s p e c i f y i n g  b e a c o n  t i m i n g  i n  10 see- 
ond i n t e r v a l s .  A v a l u e  o f  0 d i s a b l e s  t h e  
b e a c o n .  

T h i s  command e n a b l e s  b e a c o n  s e n d i n g  and  causes t h e  f i r s t  
b e a c o n  frame t o  b e  t r a n s m i t t e d .  A b e a c o n  frame c o n s i s t s  o f  
t h e  t e x t  s p e c i f i e d  by  BTEXT i n  a p a c k e t  a d d r e s s e d  t o  
"BEACON" a n d  s e n t  v i a  t h e  d i g i p e a t  a d d r e s s e s  s p e c i f i e d  by  
t h e  UNPROTO command, i f  a n y .  

I f  t h e  keyword EVERY i s  s p e c i f i e d ,  a b e a c o n  p a c k e t  is  s e n t  
e v e r y  n*10 s e c o n d s .  T h i s  mode might  b e  u s e d  t o  t r a n s m i t  
p a c k e t s  f o r  t e s t i n g  p u r p o s e s .  

I f  AFTER i s  s p e c i f i e d ,  a b e a c o n  i s  s e n t  o n l y  a f t e r  n*10 
s e c o n d s  have  p a s s e d  w i t h  n o  p a c k e t  a c t i v i t y .  I n  t h i s  case,  
t h e  b e a c o n  i s  s e n t  o n l y  o n c e  u n t i l  f u r t h e r  a c t i v i t y  i s  
d e t e c t e d .  T h i s  mode c a n  b e  u s e d  t o  s e n d  a n n o u n c e m e n t s  o r  
tes t  messages o n l y  when p a c k e t  s t a t i o n s  a r e  on t h e  a i r .  I f  
you c h o o s e  n p r o p e r l y  you c a n  a v o i d  c l u t t e r i n g  a b u s y  chan-  
n e l  w i t h  u n n e c e s s a r y  t r a n s m i s s i o n s .  

Beacon frames f r o m  o t h e r  TNCs c a n  be m o n i t o r e d  by s e t t i n g  
MONITOR ON.  

NOTE: BEACONS w i l l  n o t  be s e n t  i f  BTEXT i s  n u l l .  
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- BKONDEL ;OFF :lode : P a c k e t  

COMMANDS 

D e f a u l t :  ON 

P a r a m e t e r s :  

ON The s e q u e n c e  <BACKSPACE> <SPACE> <BACKSPACE> 
i s  e c h o e d  when a c h a r a c t e r  i s  d e l e t e d  from 
t h e  i n p u t  l i n e .  

OFF The <BACKSLASH> c h a r a c t e r  ( \ I  i s  e c h o e d  when 
a c h a r a c t e r  i s  d e l e t e d .  

T h i s  command d e t e r m i n e s  t h e  way t h e  d i s p l a y  i s  u p d a t e d  t o  
r e f l e c t  a cha rac t e r  d e l e t i o n  i n  Command Mode o r  C o n v e r s e  
Mode. 

The <BACKSPACE> <SPACE> <BACKSPACE> s e q u e n c e  w i l l  p r o p e r l y  
u p d a t e  t h e  s c r e e n  o f  a v i d e o  d i s p l a y .  I f  you  h a v e  a v i d e o  
d i s p l a y  te rmina l  o r  c o m p u t e r ,  you s h o u l d  set BKONDEL ON. 

The <BACKSPACE> <SPACE> <BACKSPACE> s e q u e n c e  on  a p r i n t i n g  
t e r m i n a l  would  r e s u l t  i n  o v e r t y p e d  t e x t .  If  you h a v e  a 
p a p e r - o u t p u t  d i s p l a y ,  o r  i f  y o u r  t e r m i n a l  d o e s  n o t  r e s p o n d  
t o  t h e  <BACKSPACE> c h a r a c t e r  (<CTRL-H>), you s h o u l d  set  
BKONDEL OFF. The MFJ-1278 w i l l  t y p e  a <BACKSLASH> f o r  e a c h  
c h a r a c t e r  you d e l e t e .  You c a n  d i s p l a y  t h e  c o r r e c t e d  i n p u t  
l i n e  by  t y p i n g  t h e  r e d i s p l a y - l i n e  c h a r a c t e r ,  w h i c h  i s  se t  by 
t h e  command REDISPLA. 
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MFJ-1278 Instruction Manual 

- BTEXT text ?lode: P a c k e t  

COMMANDS 

D e f a u l t :  IItt 

P a r a m e t e r s :  

t e x t  Any c o m b i n a t i o n  o f  c h a r a c t e r s  and s p a c e s ,  up 
t o  a maximum l e n g t h  of 120 c h a r a c t e r s .  

BTEXT s p e c i f i e s  t h e  c o n t e n t  o f  t h e  d a t a  p o r t i o n  o f  a beacon  
p a c k e t .  T h e  d e f a u l t  text i s  an  empty s t r i n g ,  i . e . ,  no 
message .  Beacon p a c k e t s  a r e  d i s c u s s e d  i n  more d e t a i l  u n d e r  
t h e  BEACON command. 

NOTE: BEACONS w i l l  n o t  be s e n t  i f  BTEXT i s  n u l l .  

You c a n  s e n d  m u l t i p l e - l i n e  messages  i n  your  beacon by i n -  
c l u d i n g  c a r r i a g e  r e t u r n  ( < C R > )  c h a r a c t e r s  i n  t h e  t e x t .  The 
< C R >  c h a r a c t e r  c a n  be  i n c l u d e d  by p r e c e d i n g  i t  w i t h  t h e  p a s s  
c h a r a c t e r .  The p a s s  c h a r a c t e r  i s  s e t  by t h e  PASS command. 
I f  you e n t e r  a t e x t  s t r i n g  l o n g e r  t h a n  1 2 0  c h a r a c t e r s ,  a n  
e r r o r  message  w i l l  a p p e a r  and t h e  command w i l l  be i g n o r e d .  

For  example ,  a B u l l e t i n  Board program might  se t  t h e  beacon  
text t o  a message  l i k e  t h i s ,  u p d a t i n g  t h e  text a f t e r  e a c h  
c o n n e c t i o n :  

Mai lbox  on l i n e .  Messages f o r  WBgFLW, A D 7 1 ,  K9NG. 

To c l e a r  t h e  BTEXT text w i t h o u t  i s s u i n g  t h e  RESET command, 
u s e  a % o r  & c h a r a c t e r  a s  t h e  f i r s t  c h a r a c t e r  i n  t h e  t e x t .  
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MFJ-1278 I n s t r u c t i o n  Manual COMMANDS 

- BUDLIST ILFF Mode: P a c k e t  D e f a u l t :  OFF 

P a r a m e t e r s :  

ON I g n o r e  frames f rom s t a t i o n s  which  are  not i n  
t h e  LCALLS l is t .  

OFF I g n o r e  f r a m e  f rom s t a t i o n s  which  are in t h e  
LCALLS l i s t .  

BUDLIST works  i n  c o n j u n c t i o n  w i t h  t h e  command LCALLS, wh ich  
s e t s  up  a c a l l s i g n  l i s t .  These  commands d e t e r m i n e  wh ich  
p a c k e t s  w i l l  be  d i s p l a y e d  when you have  s e t  MONITOR ON. 
BUDLIST s p e c i f i e s  w h e t h e r  t h e  c a l l s i g n s  i n  t h e  l i s t  are t h e  
o n e s  you want  t o  i g n o r e  o r ,  a l t e r n a t i v e l y ,  are t h e  o n l y  o n e s  
you want  t o  l i s t e n  t o .  

If you want  t o  l i s t e n  o n l y  f o r  p a c k e t s  f rom a l i m i t e d  l i s t ,  
you s h o u l d  e n t e r  t h i s  l i s t  w i t h  LCALLS and se t  BUDLIST ON. 
You c a n  u s e  t h i s  f e a t u r e ,  f o r  example ,  t o  have  y o u r  TNC 
"keep  a n  ear o u t "  f o r  a p a r t i c u l a r  s t a t i o n  w h i l e  you con-  
v e r s e  w i t h  someone e l s e .  

If  you want  t o  i g n o r e  p a c k e t s  f rom a l i m i t e d  l i s t ,  you 
s h o u l d  l i s t  t h e  c a l l s i g n s  t o  i g n o r e  i n  LCALLS and s e t  
BUDLIST OFF. F o r  example ,  i f  t he re  i s  a b u l l e t i n  b o a r d  on 
f r e q u e n c y ,  you c a n  i g n o r e  i t  w h i l e  m o n i t o r i n g  o t h e r  c o n v e r -  
s a t i o n s .  
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- BUFn n = 0 t h r u  9 Mode: ZW/RTTY/ASCt I D e f a u l t :  e m p t y  

You may l o a d  up  t o  t e n  b u f f e r s  f o r  u s e  i n  CW/RN"/ASCII 
modes.  Yaximum b u f f e r  t e x t  f o r  e a c h  b u f f e r  i s  123  
c h a r a c t e r s .  V o t e  t h a t  when l o a d i n g  b u f f e r  t e x t ,  t h e r e  i s  n o  
s p a c e  b e t w e e n  t h e  word l lB i lF1f  a n d  t h e  b u f f e r  number s e l e c t e d .  

B u f f e r s  may be t r a n s m i t t e d  by  s e t t i n g  up f o r  t h e  a p p r o p r i a t e  
mode, a n d  t y p i n g  t h e  " A S E N D C H A R "  c h a r a c t e r  ( C t r l - T ) .  T h i s  
c a u s e s  t h e  XFJ-1278 t o  e n t e r  t r a n s m i t  .node. A n o t h e r  
ASENDCHAR ( C t r l - T )  c a u s e s  t h e  MFJ-1273 t o  w a i t  € o r  a S u f f e r  
number .  A t  t h i s  p o i n t ,  e n t e r  a d i g i t  z e r a  t h r o u g h  n i n e  
a n d  t h e  b u f f e r  w i l l  be  s e n t .  

4 s p e c i a l  c a s e  o c c u r s  when t h e  c h a r a c t e r  I r d "  ( p o u n d  s i g n )  
o c c u r s  i n  t h e  b u f f e r  t e x t .  I n  t h i s  c a s e ,  t h e  MFJ-1273 
r e p l a c e s  t h e  " 4 "  w i t h  t h e  c u r r e n t  v a l u e  o f  t h e  SERI4LNO 
c o u n t e r .  Once u s e d ,  t h i s  v a l u e  i s  i n c r e m e n t e d  by  o n e  up t:, 
a maximum o f  65535, w h e r e  t h e  c o u n t e r  r o l l s  o v e r  t o  z e r o .  

4 1 s o  s ee :  B U F I I Y E  a n d  S E R I A L N O  commands. 

BUFKEY nnn Mode: CW/RTTY/ASCII D e f a u l t :  9 

BUFKEY a l l o w s  u s e r  t o  t r a n s m i t  memory b u f f e r s  w i t h o u t  h a v i n g  
t o  t y p e  " C t r l - T " .  D e f a u l t  o f  BUFKEY nnn is  t h e  "TAB" k e y  

t h e n  f o l l o w  by  a memory b u f f e r  number ( 3 - 9 ) .  For  e x a m p l e ,  
t o  t r a n s m i t  memory b u f f e r  0 ,  p r e s s  t h e  " T A B "  k e y  t h e n  t y p e  
t h e  "3" k e y .  YFJ-1278 w i l l  t r a n s m i t  t h e  c o n t e n t  o f  [memory 
b u f f e r  3 t h e n  r e v e r t  t o  r e c e i v e  a t  t h e  e n d  o f  t h e  b u f f e r  
t r a n s m i s s i o n .  BUFKEY i s  u s e f u l  f o r  CW, XCW, RT'TY o r  ASCII .  

(9). To t r a n s m i t  a b u f f e r ,  u s e r  w i l l  p r e s s  t h e  "TAB" k e  Y 
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- BUFTIME n n =  0 t h r u  65535 Mode: CW D e f a u l t :  0 

When a n o n z e r o  BUFTIME i s  s p e c i f i e d ,  t h e  MFJ-1278 w i l l  
t r a n s m i t  B u f f e r  0 a t  a r e p e t i t i o n  ra te  s p e c i f i e d  by  BUFTIME. 
BUFTIME i s  e f f e c t i v e  o n l y  i n  CW mode. I f  t h e  t r a n s m i t t e r  
i s  n o t  k e y e d ,  t h e  b u f f e r  timer w i l l  k e y  i t ,  s e n d  t h e  
b u f f e r ,  t h e n  re lease i t .  T h i s  is  u s e f u l  f o r  b e a c o n i n g ,  
c a l l i n g  C Q ,  e t c .  BUFTIME c a n  be t u r n e d  o f f  by s e t t i n g  i t  t o  
0. 

- BWNL -- ON I OFF Mode: AMTOR D e f a u l t :  OFF 

BWNL c o n t r o l s  w h e t h e r  t h e  MFJ-1278 i n  mode B FEC wai ts  f o r  
you t o  s e n d  a n e w l i n e  c h a r a c t e r  ( <CR> before it  s t a r t s  
t r a n s m i t t i n g  t h e  d a t a .  

If BWNL i s  OFF t h e n  e v e r y  c h a r a c t e r  you t r a n s m i t  i n  mode B 
w i l l  b e  s e n t  a s  s o o n  a s  p o s s i b l e .  

I f  i t  i s  O N ,  t h e  MFJ-1278 w i l l  b u f f e r  t h e  e n t i r e  l i n e  
s e n d i n g  i t  o n l y  when you h a v e  c o m p l e t e d  i t  and  s t r u c k  t h e  
RETURN k e y ,  a l l o w i n g  you t o  f i x  t y p i n g  m i s t a k e s  b e f o r e  
t r a n s m i s s i o n .  
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CALI RA - Mode: A l l  

CALIBRA i s  an immedia te  command, and is  used  t o  t r a n s f e r  
c o n t r o l  t o  t h e  modem c a l i b r a t i o n  r o u t i n e .  C a l i b r a t i o n  may 
be pe r fo rmed  a t  any  t ime w i t h o u t  a l t e r i n g  t h e  c u r r e n t  l i n k  
s t a t e .  

B r i e f l y ,  t h e  commands a v a i l a b l e  i n  t h e  c a l i b r a t i o n  r o u t i n e  
a r e  : 

<SPACE> S w i t c h  t h e  t r a n s m i t  a u d i o  t o  t h e  o t h e r  t o n e .  
D A l t e r n a t e  between t h e  two t r a n s m i t  t o n e s  a t  a 

r a t e  d e t e r m i n e d  by t h e  r a d i o  baud r a t e .  
K Togg le  PTT l i n e  o n / o f f .  
Q Q u i t  c a l i b r a t i o n  r o u t i n e .  

CALSET n Mode: A l l  D e f a u l t :  NONE - 
P a r a m e t e r s :  

n 0 - 55535 ,  s p e c i f y i n g  t h e  c o u n t  s e t t i n g  for 
u s e  by t h e  c a l i b r a t i o n  r o u t i n e .  

The  number t o  be s p e c i f i e d  by  CALSET i s  d e t e r m i n e d  by t h e  
f r e q u e n c y  f t o  be c a l i b r a t e d  a s  f o l l o w s .  

n = (525 ,000  / f) + 1 ( m o d u l a t o r  t o n e s )  
n = (262 ,500  / f )  + 1 ( d e m o d u l a t o r  t o n e s )  

Round n t o  t h e  n e a r e s t  i n t e g e r .  To c a l i b r a t e  t h e  modem 
t o n e s ,  you w i l l  s e t  n f o r  t h e  d e s i r e d  f r e q u e n c y  u s i n g  
CALSET. 
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- CANLINE n Node: P a c k e t  D e f a u l t :  $18 <CTRL-X> 

P a r a m e t e r s :  

n 0 - $ 7 F ,  s p e c i f y i n g  a n  ASCII c h a r a c t e r  c o d e .  

T h i s  command i s  u s e d  t o  c h a n g e  t h e  c a n c e l - l i n e  i n p u t  e d i t i n g  
command c h a r a c t e r .  The p a r a m e t e r  n i s  t h e  ASCII c o d e  f o r  
t h e  c h a r a c t e r  you  want  t o  t y p e  i n  o r d e r  t o  c a n c e l  a n  i n p u t  
l i n e .  You c a n  e n t e r  t h e  c o d e  i n  e i t h e r  hex  o r  decimal .  

For e x a m p l e ,  t o  c h a n g e  t h e  c a n c e l - l i n e  character t o  <CTRL-  
U>, you would se t  CANLINE $15 o r  CANLINE 21. 

I f  you  c a n c e l  a n  i n p u t  l i n e  i n  Command Mode, t h e  l i n e  w i l l  
be t e r m i n a t e d  w i t h  a <BACKSLASH> c h a r a c t e r ,  a n d  you  w i l l  see 
a new cmd: p r o m p t .  I f  you  c a n c e l  a l i n e  i n  C o n v e r s e  Mode, 
y o u  w i l l  see o n l y  t h e  <BACKSLASH> and a new l i n e .  You c a n  
c a n c e l  o n l y  t h e  l i n e  you  a r e  c u r r e n t l y  t y p i n g .  Once a < C R >  
h a s  b e e n  e n t e r e d ,  you c a n  n o t  c a n c e l  a n  i n p u t  l i n e  u s i n g  t h e  
c a n c e l - l i n e  cha rac t e r .  N o t e  t h a t  i f  y o u r  s e n d - p a c k e t  char-  
a c t e r  i s  n o t  < C R > ,  t h e  c a n c e l - l i n e  c h a r a c t e r  w i l l  c a n c e l  
o n l y  t h e  l a s t  l i n e  o f  a m u l t i - l i n e  p a c k e t .  To c a n c e l  t h e  
e n t i r e  p a c k e t ,  u s e  t h e  CANPAC c h a r a c t e r .  

L i n e  c a n c e l l a t i o n ,  l i k e  a l l  o t h e r  i n p u t  e d i t i n g  f e a t u r e s ,  i s  
d i s a b l e d  i n  T r a n s p a r e n t  Mode. 

C h a p t e r  6 P a g e  24 



MFJ-1278 Inetructlon Manual COMMANDS 

- CANPAC n Mode: P a c k e t  D e f a u l t :  $19 <CTRL-Y> 

P a r a m e t e r s :  

n 0 - $7F,  s p e c i f y i n g  an  ASCII: c h a r a c t e r  code .  

CANPAC i s  u s e d  t o  c h a n g e  t h e  c a n c e l - p a c k e t  i n p u t  e d i t i n g  
command c h a r a c t e r .  The p a r a m e t e r  n i s  t h e  ASCII code  f o r  
t h e  c h a r a c t e r  you want  t o  t y p e  i n  o r d e r  t o  c a n c e l  an  i n p u t  
p a c k e t .  You c a n  e n t e r  t h e  code  i n  e i t h e r  hex o r  decimal.  

I f  you c a n c e l  a p a c k e t  i n  Conver se  Mode, t h e  l i n e  w i l l  be  
t e r m i n a t e d  w i t h  a <BACKSLASH> c h a r a c t e r  and a new l i n e .  You 
c a n  o n l y  c a n c e l  t h e  p a c k e t  t h a t  i s  c u r r e n t l y  b e i n g  e n t e r e d .  
Once you have  t y p e d  t h e  send-packe t  c h a r a c t e r ,  o r  wai ted  
PACTIME ( i f  CPACTIME e n a b l e d ) ,  t h e  p a c k e t  c a n  n o t  be 
c a n c e l e d  e v e n  i f  i t  has n o t  been  t r a n s m i t t e d .  

P a c k e t  c a n c e l l a t i o n ,  l i k e  o t h e r  i n p u t  e d i t i n g  f e a t u r e s ,  is 
d i s a b l e d  i n  T r a n s p a r e n t  Node. 

Cance l  D i s p l a y  O u t p u t  

The  c a n c e l - p a c k e t  c h a r a c t e r  a l s o  f u n c t i o n s  t o  c a n c e l  d i s p l a y  
o u t p u t  i n  Command Mode. I f  you are i n  Command Mode and t y p e  
t h e  c a n c e l - p a c k e t  c h a r a c t e r ,  any  c h a r a c t e r s  t h a t  would be  
t y p e d  on t h e  s c r e e n  ( e x c e p t  echoed  c h a r a c t e r s )  a r e  " th rown  
away" by t h e  MFJ-1278. Typing  t h e  c a n c e l - o u t p u t  c h a r a c t e r  a 
second  time r e s t o r e s  no rma l  o u t p u t .  To see how t h i s  works ,  
t r y  t y p i n g  DISPLAY, t h e n  t y p e  a <CTRL-Y>.  The command l i s t  
d i s p l a y  w i l l  s t o p .  You w o n ' t  see any  r e s p o n s e  from t h e  MFJ- 
1278 t o  commands. Now t y p e  a n o t h e r  <CTRL-Y>,  and t y p e  
DISPLAY a g a i n  t o  see t h a t  t h e  d i s p l a y  i s  back  t o  no rma l .  

You c a n  u s e  t h e  c a n c e l - d i s p l a y  f e a t u r e  i f  you i n a d v e r t e n t l y  
do s o m e t h i n g  t h a t  c a u s e s  t h e  NFJ-1278 t o  g e n e r a t e  l a r g e  
amounts  o f  o u t p u t  t o  t h e  t e r m i n a l ,  s u c h  a s  g i v i n g  t h e  
DISPLAY command o r  s e t t i n g  TRACE ON. I f  you a r e  i n  Conver se  
Mode o r  T r a n s p a r e n t  Mode and want t o  c a n c e l  d i s p l a y  o u t p u t ,  
you must  e x i t  t o  Command Mode and t h e n  t y p e  t h e  c a n c e l -  
p a c k e t  c h a r a c t e r .  

Chapter 6 Page 25 



MFJ-1278 I n s t r u c t i o n  Manual 

- CBELL ONlOFF Mode: P a c k e t  

P a r a m e t e r s :  

COMMANDS 

D e f a u l t :  OFF 

ON C o n n e c t  b e l l  e n a b l e d  

OFF C o n n e c t  b e l l  d i s a b l e d  

T h i s  command i s  u s e d  t o  c o n t r o l  w h e t h e r  a n  ASCII $07 ( B E L L )  
c h a r a c t e r  i s  s e n t  a s  p a r t  o f  t h e  c o n n e c t e d  message. 

When se t  3 N ,  t h e  b e l l  c h a r a c t e r  i m m e d i a t e l y  p r o c e d e s  t h e  
a s t e r i s k  p o r t i o n  o f  t h e  c o n n e c t e d  message, e . g . :  

< B E L L > * * *  C o n n e c t e d  t o :  < c a l l s i g n >  

When CBELL i s  ON a t o n e  w i l l  a l s o  be hea rd  on t h e  e x t e r n a l  
s p e a k e r .  A s p e a k e r  must  b e  c o n n e c t e d  t o  t h e  SPEAXER j a c k  i n  
t h e  r e a r  p a n e l  o f  t h e  i4FJ-1278. 

CCITT I ON I - OFF - Mode: RTTY D e f a u l t  : ON 

The CCITT p a r a m e t e r  s e l e c t s  e i t h e r  a n  i n t e r n a t i o n a l l y  
r e c o g n i z e d  c h a r a c t e r  s e t  (CC1,rT) o r  t h e  "U.S. TTY" s t a n d a r d .  
The l a t t e r  is  u s e d  b y  many o l d e r ,  s u r p l u s  m e c h a n i c a l  
t e l e t y p e s  t h a t  h a v e  b e e n  t a k e n  o u t  o f  c o m m e r c i a l  s e r v i c e  a n d  
p l a c e d  i n t o  a m a t e u r  u s e .  T h i s  p a r a m e t e r  i s  o n l y  s i g n i f i c a n t  
when i n  Baudot  RTTY mode. 

W h i l e  t h e  s t a n d a r d s  a r e  n e a r l y  i d e n t i c a l ,  s t a t i o n s  i n  i n  t h e  
I l n i t e d  S t a t e s  a r e  a d v i s e d  t h a t  t h e  FCC r e q u i r e s  ( p a r t  
9 6 . 5 9 ( a ) )  s t a t i o n s  i n  Baudot  RTTY s e r v i c e  u t i l i z e  
I n t e r n a t i o n a l  T e l e g r a p h  A l p h a b e t  Number 2 ( ITA No. 2 )  as 
s p e c i f i e d  b y  t h e  I n t e r n a t i o n a l  T e l e g r a p h  a n d  T e l e p h o n e  
C o n s u l t a t i v e  C o m m i t t e e  ( C C I ' r ' r ) .  

Note t h a t  when CCL'r'T i s  ON, B a u d o t  RTTY c o d e s  r e c e i v e d  b u t  
n o t  a s s i g n e d  i n  t h e  I T A  No. 2 s t a n d a r d  a r e  p r i n t e d  a s  t h e y  
would  h a v e  b e e n  h a d  t h e  "U.S.  TTY" s t a n d a r d  b e e n  s e l e c t e d .  
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- CHECK n Mode: P a c k e t  D e f a u l t :  30 

Parameters: 

n 3 - 250, s p e c i f y i n g  t h e  c h e c k  time i n  10 s e c o n d  
i n t e r v a l s .  A v a l u e  o f  0 d i s a b l e s  t h i s  f e a t u r e .  

T h i s  command s e t s  a c o n n e c t i o n  t i m e o u t .  T f  a l i n k  connec -  
t i o n  e x i s t s  be tween t h e  YFJ-1278 and a n o t h e r  s t a t i o n ,  and 
t h e  o t h e r  s t a t i o n  " d i s a p p e a r s , "  y o u r  YFJ-1278 c o u l d  r e m a i n  
i n  t h e  c o n n e c t e d  s t a t e  i n d e f i n i t e l y ,  r e f u s i n g  c o n n e c t i o n s  
f rom o t h e r  s t a t i o n s .  T h i s  migh t  happen  i f  p r o p a g a t i o n  
c h a n g e s  u n e x p e c t e d l y  o r  a n  i n t e r m e d i a t e  d i g i p e a t e r  s t a t i o n  
i s  t u r n e d  o f f .  I n  o r d e r  t o  p r e v e n t  t h i s  s o r t  o f  l o c k u p ,  t h e  
VFJ-I278 w i l l  t r y  t o  c l e a n  up t h e  l i n k  i f  t h e  s p e c i f i e d  time 
e l a p s e s  w i t h o u t  any  p a c k e t s  b e i n g  h e a r d  from t h e  o t h e r  TNC.  
T h e  o p e r a t i o n  o f  t h i s  f e a t u r e  d e p e n d s  on t h e  s e t t i n g  o f  
AX25L2V2. 

I f  AX25L2V2 i s  O N ,  t h e  MFJ-12'78 w i l l  s e n d  a "check  p a c k e t "  
t o  v e r i f y  t h e  p r e s e n c e  o f  t h e  o t h e r  s t a t i o n  i . f  no p a c k e t s  
h a v e  been  h e a r d  f rom i t  f o r  n*10 s e c o n d s .  T h i s  f r a m e  con-  
t a i n s  no i n f o r m a t i o n ,  b u t  i s  i n t e r p r e t e d  by t h e  r e c e i v i n g  
s t a t i o n ' s  TNC a s  an i n q u i r y  a s  t a  whe the r  i t  i s  s t i l l  
c o n n e c t e d .  I f  t h e  r e c e i v i n g  TNC i s  s t i l l  c o n n e c t e d ,  i t  
s e n d s  an  a p p r o p r i a t e  r e s p o n s e  p a c k e t .  I f  t h e  TQC i n i t i a t i n g  
t h e  i n q u i r y  d o e s  n o t  h e a r  a r e s p o n s e  a f t e r  R E ' l H Y + I  a t t e m p t s ,  
i t  commences a d i s c o n n e c t  s e q u e n c e ,  a s  i f  t h e  DISCONNE 
command had b e e n  g i v e n .  

I f  AX25L2V2 i s  OFF and t h e  o t h e r  s t a t i o n  h a s  n o t  been  h e a r d  
f o r  n"10 s e c o n d s ,  t h e  i4F'J-1278 w i l l  n o t  a t t e m p t  an i n q u i r y ,  
b u t  w i l l  s e n d  a d i s c o n n e c t  p a c k e t ,  j u s t  a s  i f  you had t y p e d  
t h e  command DISCONNE. 

CHECKVI ON I OFF Mode: P a c k e t  D e f a u l t :  OFF 

The CHECKVI p a r a m e t e r  e n a b l e s  t h e  a u t o m a t i c  i d l e - l i n k -  
d i s c o n n e c t  f e a t u r e  f o r  AX.25 L e v e l  2 V e r s i o n  1 c a n n e c t i o n s .  
The i d l e  time b e f o r e  d i s c o n n e c t i n g  w i l l  b e  e q u i v a l e n t  t o  t h e  
AX.25 CHEC< p a r a m e t e r  ( s e e  CHECK command).  

- CHANGE Mode: AMTOR D e f a u l t :  (command) 

The CHANGE command c a u s e s  y o u r  s t a t i o n  t o  s w i t c h  f rom b e i n g  
t h e  mode A rlARQ1l r e c e i v e r  t o  b e i n g  t h e  t r a n s m i t t e r .  C H A N G E  
f o r c e s  t h e  d i r e c t i o n  o f  t h e  l i n k  t o  s w i t c h  w i t h o u t  u s i n g  t h e  
I l+?lr o v e r  s i g n a l .  I t  i s  v a l i d  o n l y  d u r i n g  a mode A 
c o n n e c t i o n  when you a r e  t h e  r e c e i v e r .  
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CLKADJ n Mode : Packe t  

COMMANDS 

D e f a u l t :  0 

P a r a m e t e r s :  

n 0 - 65535, s p e c i f y i n g  t h e  c o r r e c t i o n  f a c t o r  
t o  be a p p l i e d  t o  t h e  real- t ime c l o c k  r o u t i n e .  

A v a l u e  o f  “ 0 ”  i s  a s p e c i a l  case a n d  means no c o r r e c t i o n  
f a c t o r  w i l l  be  a p p l i e d .  I f  t h e  v a l u e  o f  C L K A D J  i s  n o n - z e r o ,  
t h e n  t h e  c o r r e c t i o n  f a c t o r  i s  c a l c u l a t e d  a s :  

1 

n 
r e l a t i v e  c lock  s p e e d  i n  16 = 100 - ( 9.16667 i t  ----- 1 

The real-time c l o c k  r o u t i n e  is  u s e d  t o  k e e p  t r a c k  o f  y e a r ,  
month ,  d a y ,  h o u r ,  m i n u t e  a n d  s e c o n d  as  s p e c i f i e d  i n  t h e  
DAYTIME command. I t  s h o u l d  be n o t e d  t h a t  t h e  real- t ime 
c l o c k  i s  n o t  i n t e n d e d  t o  be y o u r  ham-shack r e f e r e n c e  c l o c k ,  
b u t  i s  u s e f u l  f o r  a p p r o x i m a t e  time s t a m p i n g  i n f o r m a t i o n .  

CONPERM ONiOFF - Mode: P a c k e t  D e f a u l t :  OFF 

P a r a m e t e r s :  

ON The c u r r e n t  c o n n e c t i o n  on t h e  c u r r e n t  stream w i l l  
n o t  b e  a l l o w e d  t o  enter  t h e  d i s c o n n e c t e d  s t a t e .  

OFF The c u r r e n t  stream may be c o n n e c t e d  t o  a n d  d i s c o n -  
n e c t e d  f rom o t h e r  s t a t i o n s .  

T h i s  command, when s w i t c h e d  O N ,  f o r c e s  t h e  NFJ-1278 t o  
a l w a y s  m a i n t a i n  t h e  c u r r e n t  c o n n e c t i o n ,  e v e n  when frames t o  
t h e  o t h e r  s t a t i o n  e x c e e d  RETRY a t t e m p t s  t o  g e t  a n  acknowled-  
gment .  RESTART a n d  power o f f / o n  c y c l i n g  w i l l  n o t  a f f e c t  
t h i s  c o n n e c t e d  s t a t e .  

T h i s  command o n l y  t a k e s  e f f e c t  when a c o n n e c t i o n  i s  e s t a b l i -  
s h e d .  I t  f u n c t i o n s  on a s t r e a m - b y - s t r e a m  b a s i s  when m u l t i p -  
l e  c o n n e c t i o n s  a r e  a l l o w e d .  

I t  i s  u s e f u l  f o r  c e r t a i n  n e t w o r k i n g  a p p l i c a t i o n s ,  m e t e o r  
s ca t t e r  a n d  o the r  n o i s y ,  l e s s - r e l i a b l e  l i n k s ,  w h i l e  s t i l l  
a l l o w i n g  c o n n e c t i o n s  on  o t h e r  streams t o  o p e r a t e  n o r m a l l y  
( a u t o m a t i c  d i s c o n n e c t  b a s e d  on  RETRY, e t c . ) .  
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- CMDTIME n 

P a r a m e t e r s :  

n 

Mode: P a c k e t  

COMMANDS 

Defaul t :  1 

0 - 250, s p e c i f y i n g  T r a n s p a r e n t  Mode t i m e o u t  
v a l u e  i n  1 s e c o n d  i n t e r v a l s ,  I f  n i s  z e r o ,  
t h e  o n l y  e x i t  f r o m  T r a n s p a r e n t  Mode i s  t o  
s e n d  a BREAK s i g n a l  o r  i n t e r r u p t  power t o  t h e  
MFJ-1278. 

T h i s  command sets  t h e  T r a n s p a r e n t  ?lode t i m e o u t  v a l u e .  I n  
o r d e r  t o  a l l o w  e s c a p e  t o  Command Mode from T r a n s p a r e n t  Mode 
w h i l e  p e r m i t t i n g  a n y  c h a r a c t e r  t o  b e  s e n t  a s  d a t a ,  a g u a r d  
time o f  n s e c o n d s  is  s e t  up.  

The same Command Node e n t r y  c h a r a c t e r  u s e d  f o r  e x i t  f rom 
C o n v e r s e  Mode i s  u s e d  t o  e x i t  T r a n s p a r e n t  Mode, b u t  t h e  
p r o c e d u r e  i s  d i f f e r e n t .  ( T h e  Command Mode e n t r y  cha rac t e r  
i s  s e t  b y  COMMAND.)  Three Command Mode e n t r y  c h a r a c t e r s  
must  be e n t e r e d  l e s s  t h a n  n s e c o n d s  a p a r t ,  w i t h  n o  i n t e r -  
v e n i n g  c h a r a c t e r s ,  a f t e r  a d e l a y  o f  n s e c o n d s  s ince  t h e  l a s t  
cha rac t e r s  were t y p e d .  After a f i n a l  d e l a y  o f  n s e c o n d s ,  
t h e  XFJ-1278 w i l l  e x i t  T r a n s p a r e n t  Mode and  e n t e r  Command 
Mode. You s h o u l d  t h e n  see t h e  prompt  

cmd : 

The d i a g r a m  be low i l l u s t r a t e s  t h i s  t i m i n g .  

l a s t  f i r s t  s e c o n d  t h i r d  TNC 
t e r m i n a l  command command command now i n  
i n p u t  mode mode mode Command 
I e n t r y  e n t r y  e n t r y  Mode 
I c ha rac t e r  charac te r  cha rac t e r  I 

I 

I I 

I I I I 1 
I I 

I I I 
I I I 

I<---longer--->l<-shorter->l<-shorter->1<-----n----- > I  
t h a n  n t h a n  n t h a n  n 
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CMSG ONlOFF - -- ?lode: P a c k e t  

COMMANDS 

D e f a u l t :  OFF 

P a r a m e t e r s :  

O V  A t e x t  message is  s e n t  a s  t h e  f i r s t  p a c k e t  
a f t e r  a c o n n e c t i o n  i s  e s t a b l i s h e d .  

OFF T h e  t e x t  message is n o t  s e n t .  

CMSC e n a b l e s  a u t o m a t i c  s e n d i n g  o f  t h e  message se t  by CTEXT 
whenever  y o u r  MFJ-12'78 a c c e p t s  a c o n n e c t  r e q u e s t  f rom 
a n o t h e r  TNC. 

Fo r  example ,  i f  you have  l e f t  y o u r  s t a t i o n  r u n n i n g  even  
though you d o n ' t  want t o  o p e r a t e  j u s t  now, you might  want t o  
s e t  CMSG ON t o  l e t  p e o p l e  know t h a t  you c a n ' t  t a l k  when t h e y  
c o n n e c t  t o  your  MFJ-1278. When you a r e  r e a d y  t o  o p e r a t e ,  
you would set  CMSG OFF. 

- CMSCDI SC ON :OFF -- :lode: Packe t  D e f a u l t :  OFF 

P a r aine t e r s : 

ON Au tomat i c  d i s c o n n e c t  e n a b l e d  

OFF Automat i c  d i s c o n n e c t  d i s a b l e d  

T h i s  command c o n t r o l s  whe the r  t h e  MFJ-1278 w i l l  i n i t i a t e  a 
d i s c o n n e c t  s e q u e n c e  a f t e r  i t  i s  c o n n e c t e d  t o ,  

I f  CMSG is  OFF, o r  CTEXT h a s  no c o n n e c t e d  t e x t ,  t h e  MFJ-12'78 
i n i t i a t e s  a d i s c o n n e c t  i m m e d i a t e l y  upon r e c e i v i n g  in fo rma-  
t i o n  o r  acknowledgement  f r a m e s  from t h e  o t h e r  s t a t i o n .  

If CMSG i s  ON end CTEXT c o n t a i n s  some t e x t  i n f o r m a t i o n ,  t h e  
MFJ-1278 i n i t i a t e s  a d i s c o n n e c t  a f t e r  t h e  p a c k e t  c o n t a i n i n g  
c o n n e c t  t e x t  (CTEXT) i s  acknowledged .  

T h i s  command may be  u s e f 5 1  t o  b u l l e t i n  boa rd  o p e r a t o r s  o r  
o t h e r s  w i t h  a need t o  send  a s h o r t  message ,  c o n f i r m  i t s  
r e c e i p t ,  and  d i s c o n n e c t .  

NOTE : Use t h i s  command w i t h  care - If  you f i n d  y o u ' r e  
a b l e  t o  rece ive  c o n n e c t s ,  y e t  n e v e r  g e t  d a t a ,  i t ' s  
p o s s i b l e  CMSGDisc h a s  been  l e f t  on. I t ' s  a l s o  
p o s s i b l e  i s  t h a t  RS-232 DCD i s  h o l d i n g  t h e  
t e r m i n a l  o f f  -- see C h a p t e r  5 f o r  d e t a i l s  on 
ha rdware  f l o w  c o n t r o l .  
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- COMMAND n Mode: A l l  D e f a u l t :  $03 <CTRL-C> 

P a r a m e t e r s :  

n 3 - $ 7 F ,  s p e c i f y i n g  a n  ASCII c h a r a c t e r  c o d e .  

T h i s  command i s  u s e d  t o  c h a n g e  t h e  Command ?lode e n t r y  c h a r -  
a c t e r .  You c a n  e n t e r  t h e  c o d e  i n  e i t h e r  hex  o r  d e c i m a l .  

Command Mode i s  e n t e r e d  f r o m  C o n v e r s e  Mode when t h i s  c h a r a c -  
t e r  is  t y p e d .  I f  you t y p e  t h e  Command Node e n t r y  c h a r a c t e r  
w h i l e  you  a r e  a l r e a d y  i n  Command Mode, n o t h i n g  w i l l  h a p p e n .  
To see how t h i s  w o r k s ,  e n t e r  C o n v e r s e  Mode by t y p i n g  
CONVERS. A n y t h i n g  you t y p e  w i l l  become p a c k e t  d a t a .  Now 
t y p e  a <CTRL-C>. You w i l l  see t h e  Command Xode p r o m p t ,  
i n d i c a t i n g  s u c c e s s f u l  e x i t  t o  Command Node. T h e  d i s p l a y  
m i g h t  l o o k  l i k e  t h i s :  

cmd:CONVERS 
Hello World! I'm on the air on packet radio! 

[ e n t e r  <CTRL-C>] 
cmd : 

S e e  t h e  e n t r y  u n d e r  CMDTIME o r  t h e  d i s c u s s i o n  o f  T r a n s p a r e n t  
Mode i n  C h a p t e r  5 f o r  i n f o r m a t i o n  on how t h e  Command Mode 
e n t r y  c h a r a c t e r  i s  u s e d  f o r  e s c a p e  f rom T r a n s p a r e n t  Node. 
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CONMODE CONVERS!TRANS Mode: P a c k e t  

COMMANDS 

D e f a u l t :  CONVERS 

P a r a m e t e r s :  

C O N V E R S  S e t s  a u t o m a t i c  e n t r y  t o  C o n v e r s e  Node when a 
c o n n e c t i o n  i s  e s t a b l i s h e d .  

TRANS S e t s  a u t o m a t i c  e n t r y  t o  T r a n s p a r e n t  ?lode when 
a c o n n e c t i o n  i s  e s t a b l i s h e d .  

CONMODE c o n t r o l s  w h i c h  mode t h e  i4FJ-12'78 w i l l  be  p l a c e d  i n  
a f t e r  a c o n n e c t i o n .  The  c o n n e c t i o n  may r e s u l t  e i t h e r  f r o m  a 
c o n n e c t  r e q u e s t  r e c e i v e d  o v e r  t h e  a i r  o r  a c o n n e c t  i n i t i a t e d  
by  a CONNECT command t h a t  you i s s u e .  For mos t  o p e r a t i o n s ,  
y o u  wou ld  s e t  CONMODE t o  CONVERS. However ,  i f  you  a r e  u s i n g  
T r a n s p a r e n t  Mode f o r  a b u l l e t i n  board p r o g r a m ,  f o r  e x a m p l e ,  
y o u  wou ld  se t  CONMODE t o  TRANS s o  t h a t  t h e  c o r r e c t  mode w i l l  
b e  e n t e r e d  when y o u r  b u l l e t i n  b o a r d  r e c e i v e s  a c o n n e c t  
r e q u e s t .  

I f  y o u  i n i t i a t e  a c o n n e c t i o n  w i t h  t h e  CONNECT command, t h e  
t i m i n g  o f  t h e  e n t r y  i n t o  C o n v e r s e  o r  T r a n s p a r e n t  Yode i s  
d e t e r m i n e d  by  NEWMODE. 

I f  t h e  KFJ-12'78 i s  a l r e a d y  i n  C o n v e r s e  o r  T r a n s p a r e n t  Node 
when t h e  c o n n e c t i o n  i s  c o m p l e t e d ,  t h e  mode w i l l  n o t  be 
c h a n g e d .  If you  h a v e  t y p e d  p a r t  o f  a command l i n e  when t h e  
c o n n e c t i o n  i s  c o m p l e t e d ,  t h e  mode c h a n g e  w i l l  n o t  t a k e  p l a c e  
u n t i l  y o u  c o m p l e t e  t h e  command o r  c a n c e l  t h e  l i n e .  T h i s  
p r e v e n t s  t h e  l a s t  p a r t  o f  y o u r  command f r o m  i n a d v e r t e n t l y  
b e i n g  s e n t  a s  a p a c k e t .  
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- CONNECT calll [VIA call2[,call3 ..., call911 Mode: Packet 

Parameters: 

calll Callsign of TNC to be connected to. 

call2 Optional callsign of MFJ-1278 to be 
digipeated through. A s  many as eight 
digipeat addresses can be specified. 

The part of the command line in brackets, VIA ca112[, 
call3 ..., call91 is optional. The double-bracketed text, 
,ca113...,ca119, is also optional, but would only be used if 

Each callsign may include an optional sub-station ID speci- 
fied as -n immediately following the callsign. The digipeat 
fields are specified in the order in which you want them to 
relay the packets to the destination, calll. 

CONNECT is an immediate command. It initiates a connect 
request to MFJ-12'78 calll, optionally through digipeaters. 
If NEWMODE is ON, the MFJ-1278 will immediately enter 
Converse Mode or Transparent Mode, as specified by the 
command CONMODE. If NEWMODE is OFF, the MFJ-12'78 will enter 
Converse Mode o r  Transparent Mode when the connection is 
successfully completed. 

An error message is returned if the HFJ-1278  is in a 
connected state, or is already attempting to connect or 
disconnect. If no response to the connect request 3ccurs 
after the number of attempts specified by RETRY, the command 
is aborted and a message is typed. The MFJ-1278 returns to 
Command Mode if NEWMODE is ON. If NEWMODE is OFF, the mode 
does not change, i.e. the MFJ-12'78 remains in Command Node. 

F o r  example, to connect to W A 7 G X D  using N O A D I - 1  (who is near 
your QTH) and M D O E T Z  (who is near SXD's QTH) as digipeaters, 
you would type 

VIA call2 is present. The brackets are not typed. 

CONNECT WA7GXD VIA NOADI-1,WDOETZ 

Packets coming back from W A 7 G X D  access the digipeaters in 
the opposite order. Thus, packets from W A 7 G X D  will first be 
repeated by WDOETZ, then by NOADI-1. 
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CONOK ONIOFF - -- Mode : P a c k e t  

COMMANDS 

D e f a u l t :  ON 

P a r a m e t e r s :  

ON Connect  r e q u e s t s  from o t h e r  T N C s  w i l l  b e  
a c c e p t e d .  

OFF Connect  r e q u e s t s  from o t h e r  T N C s  w i l l  be 
r e j e c t e d .  

T h i s  command d e t e r m i n e s  t h e  a c t i o n  t a k e n  by t h e  MFJ-1278 
when a c o n n e c t  r e q u e s t  f o r  i t  i s  r e c e i v e d  though  t h e  r a d i o .  
I f  CONOK i s  ON,  t h e  r e q u e s t  w i l l  be acknowledged ,  t h e  
s t a n d a r d  c o n n e c t  message w i l l  be t y p e d  and e i t h e r  Conver se  
o r  T r a n s p a r e n t  ivlode w i l l  be  e n t e r e d ,  d e p e n d i n g  on t h e  
s e t t i n g  o f  CONMODE. 

I f  CONOK i s  OFF and t h e  MFJ-12'78 i s  n o t  i n  T r a n s p a r e n t  Mode, 
t h e  TNC w i l l  n o t i f y  you o f  t h e  c o n n e c t  a t t e m p t  w i t h  t h e  
f o l l o w i n g  message .  

c o n n e c t  r e q u e s t :  < c a l l >  

The callsign o f  t h e  s t a t i o n  t r y i n g  t o  c o n n e c t  w i l l  r e p l a c e  
< c a l l > .  

A l l  c o n n e c t  r e q u e s t s  from s t a t i o n s  w i t h  t o t a l l y  b l a n k  
c a l l s i g n s  a r e  r e j e c t e d  w i t h  a busy  r e s p o n s e .  

T h e  MFJ-1278 w i l l  a l s o  i s s u e  a DM p a c k e t ,  o r  "busy  s i g n a l "  
t o  t h e  r e q u e s t i n g  s t a t i o n .  The u s e r  may t h e n  i s s u e  h i s  own 
c o n n e c t  command. I f  t h e  YFJ-12'78 receives a DM p a c k e t  i n  
r e s p o n s e  t o  a c o n n e c t  r e q u e s t ,  i t  w i l l  t y p e  t h e  message 

*+* < c a l l >  s t a t i o n  busy  

w i t h  t h e  c a l l s i g n  o f  t h e  s t a t i o n  t h a t  s e n t  t h e  DH p a c k e t  i n  
p l a c e  of < c a l l > .  

For  example ,  i f  you want t o  l e a v e  your  s t a t i o n  r u n n i n g  a s  a 
d i g i p e a t e r  you might  s e t  CONOK OFF u n t i l  you a r e  r e a d y  f o r  a 
c o n v e r s a t i o n .  I f  you g e t  a c o n n e c t  r e q u e s t  i n  t h e  meant ime,  
you c a n  change  y o u r  mind. S t a t i o n s  a t t e m p t i n g  t o  c o n n e c t  t o  
your  YFJ-1278 w i l l  be a b l e  t o  see t h a t  t h e  s t a t i o n  i s  up b u t  
n o t  a v a i l a b l e  f o r  c o n n e c t i o n  ( i t  might  s t i l l  be  u s e f u l  a s  a 
d i g i p e a t e r ) .  
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- CONSTAMP i OFF Mode: Packet  Defaul t :  OFF 

P a r a m e t e r s :  

O N  Connect  and d i s c o n n e c t  s t a t u s  messages  a r e  
time s t amped .  

OFF Connect  s t a t u s  messages  a r e  n o t  time s t amped .  

T h i s  command e n a b l e s  t ime s t a m p i n g  o f  +** CONNECTED s t a t u s  
messages .  The d a t e  and time i n f o r m a t i o n  i s  t h e n  a v a i l a b l e  
f o r  u s e  by B u l l e t i n  Board programs o r  o t h e r  computer  a p p l i -  
c a t i o n s .  T h e  d a t e  and time must be se t  i n i t i a l l y  by t h e  
DAYTIME command b e f o r e  time s t a m p i n g  w i l l  o c c u r .  T h e  d a t e  
f o r m a t  i s  d e t e r m i n e d  by t h e  DAYUSA command. 

For example ,  i f  CONSTAMP i s  O N ,  DAYUSA i s  ON, and t h e  d a t e  
and time have  been s e t ,  a c o n n e c t  message might  a p p e a r  as  
f o l l o w s .  

*** CONNEC'L'ED t o  N2WX [ 0 5 / 2 8 / 8 5  16:28:31]  

CONVERS Mode: A l l  - 
CONVERS i s  an  immediate command, and w i l l  c a u s e  t h e  MFJ-1278 
t o  e x i t  f rom Command Mode i n t o  Conver se  Mode. Any l i n k  
c o n n e c t i o n s  a r e  n o t  a f f e c t e d .  Once i n  Conver se  Mode, 
e v e r y t h i n g  you t y p e  i s  p a c k e t i z e d  and t r a n s m i t t e d  o v e r  t h e  
r a d i o .  Typ ing  t h e  Command Mode e n t r y  c h a r a c t e r  r e t u r n s  t h e  
MFJ-1278 t o  Command Mode. See  t h e  d i s c u s s i o n s  o f  Conver se  
Mode i n  C h a p t e r  4 and C h a p t e r  5. 

CONVERSE Mode: AMTOR D e f a u l t :  (command) - 

S w i t c h e s  from AMTOR command mode ( "a-cmd:" p rompt )  t o  t h e  
t e x t  t r a n s m i s s i o n  mode, IJse CONVERSE a f t e r  a c o n n e c t i o n  o r  
FEC/SELCALL b r o a d c a s t  i s  begun t o  s t a r t  e x c h a n g i n g  d a t a .  
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- CPACTIME =;OFF Mode: P a c k e t  D e f a u l t :  OFF 

P a r a m e t e r s :  

ON P a c k e t  t i m e o u t  i s  u s e d  i n  C o n v e r s e  Node. 

O F F  Packe t  t i m e o u t  i s  n o t  u s e d  i n  C o n v e r s e  Xode. 

T h i s  command e n a b l e s  t h e  p e r i o d i c  a u t o m a t i c  s e n d i n g  o f  pack-  
e t s  i n  C o n v e r s e  Mode. T h i s  f e a t u r e  may be u s e d  f o r  c o m p u t e r  
c o m m u n i c a t i o n s ,  s u c h  a s  B u l l e t i n  Board o p e r a t i o n ,  when t h e  
f u l l  T r a n s p a r e n t  Mode f e a t u r e s  a r e  n o t  d e s i r e d .  

I f  CPACTIME i s  O N ,  c h a r a c t e r s  a r e  p a c k e t i z e d  a n d  t r a n s m i t t e d  
p e r i o d i c a l l y  a s  t h e y  a r e  i n  T r a n s p a r e n t  Mode, b u t  l o c a l  
e d i t i n g  a n d  d i s p l a y  f e a t u r e s  o f  C o n v e r s e  Mode a re  e n a b l e d ,  
a n d  s o f t w a r e  f l o w  c o n t r o l  may be u s e d .  F o r  a d i s c u s s i o n  o f  
how p e r i o d i c  p a c k e t i z i n g  w o r k s ,  see t h e  command PACTIME, 
w h i c h  c o n t r o l s  t h e  r a t e  and  mode o f  p a c k e t  a s s e m b l y .  

You s h o u l d  se t  CR OFF i n  t h i s  mode, s i n c e  o t h e r w i s e  t h e  
s e n d - p a c k e t  c h a r a c t e r  w i l l  b e  i n s e r t e d  i n  t h e  d a t a  b e i n g  
p a c k e t i z e d  e v e n  t h o u g h  i t  was n o t  t y p e d .  I n  o r d e r  t o  i n -  
c l u d e  < C R >  c h a r a c t e r s  i n  t r a n s m i t t e d  p a c k e t s ,  s e t  SENDPAC t o  
a n o r m a l l y  u n u s e d  c h a r a c t e r  ( e . g . ,  <CTRL-P>), a t  w h i c h  p o i n t  
t h e  TNC w i l l  t r e a t  <CR> a s  a n  o r d i n a r y  c h a r a c t e r .  

You c a n  se t  CPACTIME ON f o r  a mode o f  o p e r a t i o n  s imi l a r  t o  
f u l l  b r e a k - i n  CW, i n  w h i c h  y o u r  t e x t  i s  t r a n s m i t t e d  s o o n  
a f t e r  you t y p e  i t ,  b u t  i n  s h o r t  b u r s t s  o f  a few c h a r a c t e r s ,  
a n d  t h e  o t h e r  s t a t i o n  may b r e a k  i n  a t  w i l l .  Some o p e r a t o r s  
f i n d  i t  easier  t o  c a r r y  on a c o n v e r s a t i o n  i n  t h i s  mode, 
s i n c e  i t  e l i m i n a t e s  t h e  d e l a y s  w h i l e  l o n g  p a c k e t s  a r e  b e i n g  
t y p e d .  
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--- CR ONfOFF Mode: P a c k e t  D e f a u l t :  ON 

P a r a m e t e r s :  

ON The s e n d - p a c k e t  c h a r a c t e r ,  n o r m a l l y  < C R > ,  i s  
a p p e n d e d  t o  a l l  p a c k e t s  s e n t  i n  C o n v e r s e  
Node. 

OFF The s e n d - p a c k e t  c h a r a c t e r  i s  n o t  a p p e n d e d  t o  
p a c k e t s .  

When CR i s  O N ,  a l l  p a c k e t s  s e n t  i n  C o n v e r s e  Mode w i l l  i n -  
c l u d e ,  a s  t h e  l a s t  charac te r  o f  t h e  p a c k e t ,  t h e  s e n d - p a c k e t  
c h a r a c t e r  w h i c h  fo rces  t h e  p a c k e t  t o  b e  s e n t .  I f  CR i s  OFF, 
t h e  s e n d - p a c k e t  cha rac t e r  i s  i n t e r p r e t e d  s o l e l y  as  a command 
t o  t h e  MFJ-1278, n o t  as  d a t a  t o  b e  i n c l u d e d  i n  t h e  p a c k e t ,  
a n d  f u r t h e r m o r e ,  i t  w i l l  n o t  b e  e c h o e d  t o  t h e  t e r m i n a l .  

S e t t i n g  CR ON a n d  SENDPAC $OD r e s u l t s  i n  a n a t u r a l  c o n v e r -  
s a t i o n  mode. Each l i n e  i s  s e n t  when a < C R >  i s  e n t e r e d ,  a n d  
a r r i v e s  a t  i t s  d e s t i n a t i o n  w i t h  a < C R >  a t  t h e  e n d  o f  t h e  
l i n e .  If t h e  s t a t i o n  a t  t h e  o t h e r  e n d  r e p o r t s  o v e r p r i n t i n g  
o f  l i n e s  o n  h i s  d i s p l a y ,  you c a n  s e t  LFADD O N ,  o r  t h e  o t h e r  
s t a t i o n  c a n  s e t  AUTOLF ON. 
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CTEXT text Mode: P a c k e t  
P a r a m e t e r s :  
- D e f a u l t :  It ' '  

t e x t  Any c o m b i n a t i o n  o f  c h a r a c t e r s  and s p a c e s ,  up 

CTEXT s p e c i f i e s  t h e  t ex t  o f  t h e  p a c k e t  t o  b e  s e n t  a f t e r  a 
c o n n e c t i o n  i s  made, i f  CMSG i s  ON. The d e f a u l t  t e x t  i s  an  
empty s t r i n g ,  i . e . ,  no message .  

You c a n  s e n d  m u l t i p l e - l i n e  messages  by  i n c l u d i n g  c a r r i a g e  
r e t u r n  ( < C R > )  c h a r a c t e r s  i n  t h e  t e x t .  The < C R >  c h a r a c t e r  
c a n  b e  i n c l u d e d  by  u s i n g  t h e  p a s s  c h a r a c t e r  i m m e d i a t e l y  
p r e c e d i n g  i t  ( s e e  t h e  PASS command). I f  you e n t e r  a text 
s t r i n g  l o n g e r  t h a n  120  c h a r a c t e r s ,  an  e r r o r  message w i l l  
a p p e a r  and  t h e  command w i l l  be i g n o r e d .  

For example ,  you migh t  s e t  your  CTEXT message  t o  

t o  a maximum l e n g t h  o f  120  c h a r a c t e r s .  

I 'm n o t  h e r e  r i g h t  now, b u t  you may l e a v e  a message .  

To c lear  t h e  CTEXT text w i t h o u t  i s s u i n g  a RESET command, u s e  
a Z o r  & as  t h e  f i r s t  c h a r a c t e r  i n  t h e  message.  

You c a n n o t  c o n n e c t  t o  y o u r s e l f  and see your  CTEXT. CYSG 
o n l y  t a k e s  e f f e c t  i f  you are  c o n n e c t e d  t o  by a n o t h e r  TNC. - CSTATUS Mode : ? a c k e t  
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- CSTATUS :lode: P a c k e t  

CSTATUS i s  an  i m m e d i a t e  command w h i c h  shows  t h e  stream 
i d e n t i f i e r  a n d  l i n k  s t a t e  o f  a l l  t e n  s t r e a m s  ( l i n k s ) ,  t h e  
c u r r e n t  i n p u t  a n d  o u t p u t  streams, a n d  w h e t h e r  o r  n o t  each 
stream is  " p e r m a n e n t "  ( s e e  CONPERM). 

An e x a m p l e  o f  a d i s p l a y  r e s u l t i n g  f r o m  i s s u i n g  a CSTATUS 
command is:  

cmd : CS 
A stream - I0 L i n k  s t a t e  is :  CONNECTED t o  30514LB 
B stream - L i n k  s t a t e  i s :  CONNEC'JED t o  A D 7 1  P 
C stream - L i n k  s t a t e  is: DISCONNECTED 
D stream - L i n k  s t a t e  is: CONNECTED t o  N O A D I  

v i a  i(9NG-2 

... 
I stream - L i n k  s t a t e  i s :  CONNEC'Y i n  p r o g r e s s  
J stream - L i n k  s t a t e  is: CONNECTED t o  KV7B 

v i a  NK6K-I 

The e x a m p l e  a b o v e  shows  t h e  A s t r e a m  i s  a s s i g n e d  b o t h  t h e  
i n p u t  a n d  o u t p u t  s t r e a m s ,  The  R stream i s  c o n n e c t e d  t o  A D 7 1  
" p e r m a n e n t l y . "  A l l  o t h e r  streamsf s t a t e s  a re  shown a s  t h e y  
migh t  n o r m a l l y  a p p e a r  w i t h  m u l t i p l e  c o n n e c t i o n s .  

CWCALL s s s s I t  Node: AMTOR D e f a u l t :  b l a n k  - 

Where " s s s s "  a r e  15 c h a r a c t e r s  s e n t  a s  CW when you i s s u e  t h e  
I D  charac te r .  The I ~ S S S S ~ ~  t e x t  is s e n t  f o l l o w i n g  t h e  Q R A  
( " T h e  name o f  my s t a t i o n  i s  I t )  s i g n a l .  
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CWSENDCH nnn Mode: CW - 

COMMANDS 

D e f a u l t  : 000 

T h i s  c o n t r o l s  when t h e  MFJ-12'78 transmits t h e  p e n d i n g  t e x t  
i n  t h e  CW b u f f e r .  I t  i s  o n l y  e f f e c t i v e  f o r  CW and  MCW 
modes. 

I f  t h i s  is  l e f t  a t  t h e  d e f a u l t  o f  000, t h e  c h a r a c t e r s  t o  be  
t r a n s m i t t e d  a r e  l e f t  b u f f e r e d  a n d  u n s e n t  u n t i l  s u c h  time a s  
e i t h e r  a SPACE, CARRIAGE-RETURN, o r  o t h e r  c o n t r o l  c h a r a c t e r  
is  s e n t .  

To h a v e  more c o n t r o l  o v e r  when p e n d i n g  t r a n s m i t  charac te rs  
a r e  s e n t ,  e n t e r  i t  a s  t h e  new CWSEndch v a l u e .  For  e x a m p l e ,  
s e t t i n g  CWSEndch t o  $02 w i l l  c a u s e  t h e  MFJ-1278 t o  b u f f e r  CW 
c h a r a c t e r s  f o r  t r a n s m i s s i o n  u n t i l  a CTRL-B ( o r  CTRL-R w h i c h  
a l w a y s  t r ansmi t s  t h e  b u f f e r )  c h a r a c t e r  i s  t y p e d .  

To e n a b l e  immediate t r a n s m i s s i o n ,  e n t e r  CWSEndch 255. T h i s  
t e l l s  t h e  MFJ-1278 t o  s e n d  e v e r y t h i n g  r i g h t  away,  w i t h o u t  
d e l a y i n g  f o r  a s p a c e  o r  CARRIAGE-RETURN l i k e  CWSEndch 000 
would .  

- CWSPEEDM :4ode: CW D e f a u l t :  OFF 

When t h e  CWSPEEDM command i s  O N ,  t h e  MFJ-1278 w i l l  a d o p t  
t h e  CW s p e e d  t h a t  was l a s t  l o c k e d  i n  t h r o u g h  t h e  CW "Lock" 
command a s  i t s  t r a n s m i t  s p e e d .  

When CWSPEEDM i s  3FF, t h e  i4FJ-1278 t r a n s m i t  s p e e d  w i l l  b e  
t h e  s p e e d  set  by t h e  u s e r  w i t h  t h e  i4SPEED command. 

The d e f a u l t  v a l u e  o f  CWSPEEDM i s  OFF.  

C h a p t e r  6 P a g e  40 



MFJ-1278 I n s t r u c t i o n  Manual 

- DAYTIME d a t e & t i m e  Mode: P a c k e t  

COMMANDS 

No d e f a u l t  

P a r a m e t e r s :  

d a t e g t i m e  C u r r e n t  d a t e  and time t o  se t .  

T h i s  command a l l o w s  you t o  set t h e  c u r r e n t  d a t e  and t ime f o r  
t h e  MFJ-12'78. 'The f o r m a t  f o r  e n t e r i n g  t h e  d a t e t i t i m e  i s  

yymmddhhmm 

where  yy i s  t h e  l a s t  two d i g i t s  o f  t h e  y e a r ,  mm i s  t h e  two- 
d i g i t  month c o d e  (01-121, dd i s  d a t e  (01-31),  hh i s  t h e  hour  
(00-231, and mm i s  t h e  m i n u t e s  a f t e r  t h e  hour  ( 0 0 - 5 9 ) .  A l l  
these  c o d e s  must be e x a c t l y  two d i g i t s ,  s o  t h a t  numbers  from 
0 t o  9 must  be e n t e r e d  w i t h  l e a d i n g  z e r o s .  T h e  MFJ-1278 
d o e s  n o t  check  t h o r o u g h l y  f o r  t h e  c o r r e c t  number o f  d a y s  i n  
a month,  so  you s h o u l d  u s e  some judgment  when you s e t  t h e  
d a t e .  

The d a t e & t i r n e  p a r a m e t e r  i s  used  by t h e  commands CONSTAMP and 
MSTAMP t o  "time s tamp"  received and monitDred messages .  
E n t r i e s  i n  t h e  " h e a r d "  ( d i s p l a y e d  by MHEARD)  a r e  a l s o  time 
s tamped i f  d a t e & t i m e  h a s  been  set. The MFJ-1278's time is 
u p d a t e d  c o n t i n u o u s l y  as  l o n g  a s  i t  i s  powered up. You must  
rese t  t h e  d a t e  and time e a c h  time you t u r n  on t h e  MFJ-1278. 
I f  you d o n ' t  do t h i s ,  t h e  commands CONSTAMP and MSTAMP w i l l  
n o t  e n a b l e  time s t a m p i n g .  

'If you t y p e  DAYTIME w i t h o u t  a p a r a m e t e r ,  t h e  MFJ-1278 w i l l  
d i s p l a y  t h e  c u r r e n t  d a t e  and time. The f o r m a t  o f  t h e  
d i s p l a y  i s  dd-mm-yy hh:mm i f  DAYUSA i s  OFF, and mm/dd/yy 
hh:mm i f  DAYUSA i s  ON.  T h e  f o r m a t  f o r  e n t e r i c g  d a t e & t i m e  i s  
n o t  a f f e c t e d .  F o r  example ,  

cmd:DAYTIME 8402291530 

sets  t h e  d a t e  and time t o  F e b r u a r y  29, 1984 a t  3:30 PY. The  
d i s p l a y  o f  t h e  d a t e  and t ime,  w i t h  DAYUSA ON would be:  

cmd:DAYTIME 
02/29/84 15:30:26 
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D A Y U S A  ONlOFF Mode: P a c k e t  

COMMANDS 

D e f a u l t :  ON 

P a r a m e t e r s :  

ON Date is  d i s p l a y e d  i n  t h e  f o r m a t  mm/dd/yy. 

OFF Date i s  d i s p l a y e d  i n  t h e  f o r m a t  dd-mm-yy. 

T h i s  command d e t e r m i n e s  t h e  f o r m a t  f o r  t h e  MFJ-1278's 
d i s p l a y  o f  t h e  d a t e .  I f  D A Y U S A  i s  O N ,  t h e  s t a n d a r d  U.S. 
format i s  u s e d ;  i f  D A Y U S A  i s  OFF, t h e  s t a n d a r d  E u r o p e a n  
f o r m a t  i s  u s e d .  T h i s  command a f f e c t s  t h e  f o r m a t  o f  t h e  d a t e  
d i s p l a y  u s e d  i n  "t ime s t a m p s "  a s  wel l  a s  t h e  d i s p l a y  when 
DAYTIME i s  e n t e r e d  w i t h o u t  p a r a m e t e r s .  The f o r m a t  f o r  -___ e n t e r i n g  t h e  time u s i n g  DAYTIME is  n o t  a f f e c t e d .  

For e x a m p l e ,  i f  DAYUSA i s  O N ,  t h e n  J u l y  2 ,  1984 a t  9:28:44 
A?I would b e  d i s p l a y e d  as  

cmd:DAYTIME 
07/02/84 9:28:44 

I f  D A Y U S A  i s  OFF t h e  same d a t e  and  time would  a p p e a r  as  

cmd:DAYTIME 
02-07-84 9:28:/14 
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- DEADTIME nnn Mode: Packe t  

COMMANDS 

Defaul t :  33 (330 m s )  

Pa rame te r :  

nnn 0 t h r u  250 i n  10ms 

The DEADTIME pa rame te r  s e l ec t s  t h e  b a s i c  time i n t e r v a l  used 
by t h e  s l o t t i n g  p r o c e d u r e s .  A d e l a y  o f  l e n g t h  = (random 
m u l t i p l e  o f  DEADTIME) w i l l  be a p p l i e d  t o  t h e  a l l  o u t g o i n g  
p a c k e t s  t h a t  a r e  n o t  acknowledgmented. 

DEADTIME m u s t  be  s e t  t o  a v a l u e  t h a t  a c c o u n t s  f o r  t h e  
s l o w e s t  a c c e p t a b l e  s t a t i o n  on t h e  c h a n n e l .  I t  i n c l u d e s  t h e  
time r e q u i r e d  f o r  t h e  remote s t a t i o n ' s  r a d i o  t o  come on t h e  
a i r  p r o p e r l y  a f t e r  a s s e r t i o n  o f  PTT (TXDelay) and t h e  t ime  
r e q u i r e d  f o r  t h e  l o c a l  s t a t i o n ' s  s q u e l c h  ( i f  u s e d )  and TNC 
DCD c i r c u i t s  t o  a l l o w  g e n e r a t i o n  o f  a "DCD t rue"  s i g n a l  i n  
t h e  l o c a l  TNC. I d e a l l y ,  once t h e  p r o p e r  v a l u e  f o r  t h i s  
timer i s  a s c e r t a i n e d ,  a l l  s t a t i o n s  on t h e  channe l  w i l l  use 
t h e  same v a l u e .  

The c u r r e n t  d e f a u l t  f o r  t h i s  pa rame te r  i s  a s h o r t  30 
m i l l i s e c o n d s .  T h i s  r e p r e s e n t s  o n l y  t h e  w o r s t  c a s e  d e l a y  f o r  
t h e  T N C ' s  DCD c i r c u i t  and c o m p l e t e l y  i g n o r e s  t h e  r a d i o  
d e l a y s .  

Most HF l i n e a r  mode r a d i o s  are MUCH f a s t e r  t h a n  VHF FM 
r a d i o .  A r e a s o n a b l e  s e t t i n g  f o r  HF work i s  120 m i l l i s e c o n d s  
( D E A d t i m e  se t  t o  1 2 ) .  T h i s  shou ld  work f i n e  w i t h  v i r t u a l l y  
any HF r a d i o  s t a b l e  enough t o  c o n s i d e r  u s i n g  on HF p a c k e t .  
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- DELAY "nn" Node: AMTOR Default: 20 (msec) 

The DELAY command establishes the interval that the MFJ-1278 
delays between keying the transmitter and transmitting 
AMTOR. 

AMTOR mode A ARQ demands a transceiver that switches from 
receive to transmit, and back to receive, quickly. Some 
rigs are faster than others. When you install the MFJ-1278 
for the first time on a particular radio, it's a good idea 
to experiment with various DELAY times, working towards the 
minimum delay. 

Note that if you're completely unable to work anyone in MODE 
A ,  but you can work people in modes B and S, it is possible 
that you are not using enough DELAY.  Try increasing it 
until MODE A works reliably. 

- DELCHR n Mode: C W / R T , f Y / A S C I I  Default: Ctrl-X 

The D E L C H R  command is effective f o r  erasing the contents of 
the CW/RTTY/ASCII buffers d u r i n g  transmission. The D E L C H R  
default is a "Control-XI'. 
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- DELETE Mode: P a c k e t  D e f a u l t :  OFF 

P a r a m e t e r s :  

ON The d e l e t e  c h a r a c t e r  i n p u t  e d i t i n g  cha rac t e r  
i s  <DELETE> ($7E'). 

is  <BACKSPACE> ($08) .  
OFF The  d e l e t e  cha rac t e r  i n p u t  e d i t i n g  c h a r a c t e r  

T h i s  command i s  u s e d  t o  c h a n g e  t h e  i n p u t  e d i t i n g  command f o r  
charac te r  d e l e t i o n .  When t h i s  c h a r a c t e r  i s  t y p e d ,  t h e  l a s t  
c h a r a c t e r  f r o m  t h e  i n p u t  l i n e  i s  d e l e t e d .  How t h e  TNC 
i n d i c a t e s  t h e  d e l e t i o n  i s  c o n t r o l l e d  by t h e  BKONDEL command. 

You c a n  n o t  u s e  t h i s  cha rac t e r  t o  d e l e t e  p a s t  t h e  b e g i n n i n g  
of  a l i n e ,  a l t h o u g h  you c a n  d e l e t e  < C R >  c h a r a c t e r s  t h a t  h a v e  
b e e n  e n t e r e d  i n  t h e  t e x t  w i t h  t h e  p a s s  c h a r a c t e r .  

To see a c o r r e c t e d  d i s p l a y  o f  t h e  c u r r e n t  l i n e  a f t e r  you  
h a v e  d e l e t e d  cha rac t e r s ,  t y p e  t h e  r e d i s p l a y - l i n e  cha rac t e r ,  
w h i c h  is  se t  b y  t h e  REDISPLA command. 

- DIDDLE =;OFF Mode: ASCII/RTTY D e f a u l t :  ON 

D u r i n g  ASCII/RTTY t r a n s m i t ,  t h e  MFJ-1278 s e n d s  a non- 
p r i n t i n g  s y n c h r o n i z a t i o n  c h a r a c t e r ,  D I D D L E ,  w h e n e v e r  t h e  
t r a n s m i t t e r  i s  k e y e d  b u t  n o t  s e n d i n g  a n y t h i n g  e l se .  

The D I D D L E  cha rac t e r s  f o r  ASCII a n d  RTTY a re  NUL and  LTRS, 
r e s p e c t i v e l y .  

D i d d l i n g  w h i l e  t h e  t r a n s m i t t e r  is  keyed  makes i t  much eas ie r  
f o r  p e r s o n s  r e c e i v i n g  t o  t u n e  a n d  r e m a i n  t u n e d  t o  y o u r  
t r a n s m i t t e d  s i g n a l .  

Some s t a t i o n s  r u n n i n g  m e c h a n i c a l  t e l e t y p e  e q u i p m e n t  may a s k  
you n o t  t o  " D i d d l e "  w h i l e  you  a re  t a l k i n g  t o  them s i n c e  i t  
may cause t h e i r  o l d e r  e q u i p m e n t  t o  make a l o t  o f  n o i s e  ( b u t  
d o  n o t h i n g ) .  I t  s h o u l d  b e  n o t e d  t h a t  NO damage c a n  o c c u r  
s h o u l d  m e c h a n i c a l  t e l e t y p e s  r e c e i v e  " D i d d l e s " ,  and i t  is  n o t  
c o n s i d e r e d  bad p r a c t i c e  t o  l e a v e  i t  9N u n l e s s  a s k e d  
o t h e r w i s e  by t h e  o t h e r  s t a t i o n  i n  t h e  2 S O .  
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- DIGIPEAT ONlOFF Mode: P a c k e t  

COMMANDS 

D e f a u l t :  O N  

P a r a m e t e r s :  

ON The MFJ-1278 w i l l  d i g i p e a t  p a c k e t s  i f  re- 
q u e s t e d .  

OFF 'The MFJ-1278 w i l l  n o t  d i g i p e a t  p a c k e t s .  

When t h i s  p a r a m e t e r  i s  O N ,  a n y  p a c k e t  r e c e i v e d  t h a t  h a s  y o u r  
T N C ' s  callsign ( i n c l u d i n g  SSID) i n  t h e  d i g i p e a t  l i s t  o f  i t s  
a d d r e s s  f i e l d  w i l l  be r e t r a n s m i t t e d .  E a c h  s t a t i o n  i n c l u d e d  
i n  t h e  d i g i p e a t  l i s t  r e l a y s  t h e  packe t  i n  i t s  t u r n ,  m a r k i n g  
t h e  p a c k e t  s o  t h a t  i t  w i l l  n o t  a c c i d e n t a l l y  r e l a y  it twice 
( u n l e s s  so  r e q u e s t e d ) ,  a n d  s o  t h a t  t h e  s t a t i o n s  w i l l  r e l a y  
t h e  p a c k e t  i n  t h e  c o r r e c t  o r d e r .  D i g i p e a t i n g  t a k e s  p l a c e  
c o n c u r r e n t l y  w i t h  o t h e r  'IFJ-1278 o p e r a t i o n s  a n d  d o e s  n o t  
i n t e r f e r e  w i t h  n o r m a l  o p e r a t i o n  o f  a p a c k e t  s t a t i o n .  

I n  t h e  s p i r i t  o f  c o o p e r a t i o n  t y p i c a l  o f  Amateur  o p e r a t i o n ,  
y o u  w i l l  p r o b a b l y  wan t  t o  se t  DIGIPEAT ON mos t  o f  t h e  time. 
However ,  y o u  m i g h t  want  t o  d i s a b l e  d i g i p e a t i n g  i f  y o u ' r e  n o t  
home, o r  i f  y o u r  t r a n s m i t  r e l a y  makes e n o u g h  n o i s e  t o  wake 
y o u  up  a t  n i g h t .  

The command H I D  e n a b l e s  a u t o m a t i c  t r a n s m i s s i o n  o f  i d e n t i f i -  
c a t i o n  p a c k e t s  i f  y o u r  s t a t i o n  i s  a c t i n g  a s  a d i g i p e a t e r .  
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- DI SCONNE Mode : Packet 

DISCONNE is an immediate command. It will initiate a dis- 
connect request with the currently connected station. A 
successful disconnect results in the display of: 

* * * D I S CO N N E C'r ED 

Other commands may be entered while the disconnect is taking 
place, although connects are disallowed until the disconnect 
is completed. If the retry count is exceeded while waiting 
f o r  the other side to acknowledge, the MFJ-1278 moves to the 
disconnected state. If a disconnect command is entered 
while the MFJ-1278 is disconnecting, the retry count is 
immediately set to the maximum number. In either case, the 
disconnect message is 

*** retry count exceeded 
* * * D I S CO N N E C ' r  L1: D 

Disconnect messages are not displayed when the MFJ-1278 is 
in Transparent Mode. 
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- D I S P L A Y  [claes] Mode: A l l  

P a r a m e t e r s :  

c l a s s  O p t i o n a l  p a r a m e t e r - c l a s s  i d e n t i f i e r ,  one  o f  
t h e  f o l l o w i n g :  

- A S Y N C  d i s p l a y  a s y n c h r o n o u s  p o r t  p a r a m e t e r s  
- C H A R A C T E  d i s p l a y  s p e c i a l  c h a r a c t e r s  
- I D  d i s p l a y  I D  p a r a m e t e r s  
- L I N K  d i s p l a y  l i n k  p a r a m e t e r s  
- M O N I T O R  d i s p l a y  mon i to r  p a r a m e t e r s  
- T I M I N G  d i s p l a y  t i m i n g  p a r a m e t e r s  
- S d i s p l a y  a g r o u p  o f  p a r a m e t e r s  s u c h  

p a r a m e t e r s  and p a r a m e t e r s  which  
a y f e c t  t h e  p r i n t i n g  o f  g r a p h i c s  t o  
t h e  p r i n t e r  and t o  t h e  computer  
sc reen .  

a s  memory b u f f e r  c o n t e n t s ,  cw 

- H E A L T H  d i s p l a y  25 c o u n t e r s *  

*The t w e n t y  f i v e  c o u n t e r s  i n  t h e  MFJ-1278 a r e  16 b i t s  w i d e ,  
and a r e  ALWAYS i n i t i a l i z e d  t o  0000 on power up o r  " R E S T A R T " .  

o- A S Y F R E R R :  T h i s  i s  a h e a l t h  c o u n t e r  r e f l e c t i n g  t h e  
number o f  h a r d w a r e - d e t e c t e d  a s y n c h r o n o u s  
f r a m i n g  errors. Framing e r r o r s  a r e  n o t  
f a t a l .  They rnerely i n d i c a t e  t h a t  t h e  
t e r m i n a l  a t t a c h e d  t o  your  MFJ-1278 i s  
n o t  c o n f i g u r e d  c o r r e c t l y  w i t h  r e g a r d  t o  
AWL EN / P A R  I 'r Y . 

o- ASYQOVER: Records  t h e  number o f  times r e c e i v e d -  
c o n n e c t e d  p a c k e t s  have  been  r e j ec t ed  due 
t o  i n s u f f i c i e n t  space i n  t h e  b u f f e r  
h o l d i n g  t h e  d a t a  g o i n g  t o  t h e  t e r m i n a l .  
No a c t u a l  d a t a  l o s s  o c c u r s ,  p r o v i d e d  t h e  
c o n n e c t i o n  r e m a i n s  i n t a c t .  A S Y  QOVER 
c o u n t s  c a n  be  a v o i d e d  by i n c r e a s i n g  t h e  
s p e e d  o f  t h e  a t t a c h e d  RS-232 t e r m i n a l  
a n d / o r  p r i n t e r .  ( S E E  a l s o  S E N T R N R )  

o- ASYRXOVR: I n c r e a s e s  when t h e  s o f t w a r e  d o e s  n o t  
s e r v i c e  t h e  a s y n c h r o n o u s  rece iver  i n  
t ime. I n d i c a t e s  d a t a  from t h e  u s e r  t o  
t h e  E1FJ-1278 i s  b e i n g  d ropped .  T h i s  
e r r o r  c o u n t e r  s h o u l d  n e v e r  become non- 
z e r o  unde r  s u p p o r t e d  d a t a  r a t e s .  

o- B B F A I L E D :  C o u n t s  number o f  times b b R A k  checksum 
was i n  e r r o r .  
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0-  D I G I S E M 1  : 

0- H O V R E R R :  

0- H L l r l D R E R R :  

0 -  RCVDF RVR: 

0-  RCVDIFRA: 

3- R C V ' I R E J :  

3- R C V C R N R :  

0-  R>ICOI:'!!7: 

3- PXFRRORS: 

0- R X L E N E R R :  

Each f r a m e  d i g i p e a t e d  by t h e  MFJ-1278 
c a u s e s  t h e  c o u n t e r  t o  i n c r e a s e .  

I n c r e a s e s  when HDLC r ece ive r  i s  n o t  
s e r v i c e d  r a p i d l y  enough and d a t a  i s  
l o s t .  T h i s  c o u n t e r  s h o u l d  n e v e r  i n c r e -  
ment a t  any  s u p p o r t e d  d a t a  r a t e .  

I n c r e a s e s  when t h e  HDLC t r a n s m i t t e r  i s  
n o t  s e rv i ced  r a p i d l y  enough and f r a m e s  
a r e  a b o r t e d .  ' T h i s  c o u n t e r  s h o u l d  n e v e r  
be n o n - z e r o  a t  a n y  s u p p o r t e d  d a t a  r a t e .  

I n c r e a s e s  when Frame r e j e c t  f r a m e s  a r e  
r e c e i v e d  from a c o n n e c t e d  s t a t i o n .  

I n c r e a s e s  f o r  e a c h  r e c e p t i o n  o f  an  I 
f r a m e  f rom a c o n n e c t e e .  

I n c r e a s e s  f o r  e a c h  r e c e p t i o n  o f  a n  REJ- 
e z t  f r ame  f rom a c o n n e c t e e .  

C o u n t s  t h e  number o f  PX.25 L2 r ece ive r -  
n o t - r e a d y  f r a m e s  r e c e i v e d  s i n c e  power-up 
and d u r i n g  c o n n e c t i o n s .  ? h e  c o u n t  may 
be  u s e f u l  i n  g a u g i n g  system t h r o u g h p u t .  

Fach r e c e i v e d  SAR'', f r ame  a d d r e s s e d  t o  
t h e  "1J-12713 c a u s e s  t h i s  c o u n t e r  t o  be  
i n c r e a s e d  by o n e .  

S X A F O R I  i s  a c o u n t  o f  t h e  number o f  
h a r d w a r e - d e t e c t e d  H D L C  a b o r t  e v e n t s .  A 
l a r g e  number o f  c o u n t s  i s  p e r f e c t l y  
no rma l  and s h o u l d  n o t  c a u s e  c o n c e r n .  

I n c r e a s e s  when any  f r a m e  i s  received 
w i t h  good CRC ( o r  any  C R C  i f  H C A R E A G F . i s  
t u r n e d  o n ) .  

I n c r e m e n t s  e a c h  t ime a r e c e i v e d  f r a m e  i s  
th rown  o u t  due  t o  i t  b e i n g  t o o  s h o r t ,  
s u f f e r i n g  o v e r r u n ( s ) ,  or i t  h a v i n g  a 
bad CRC.  L a t t e r  o c c u r s  o n l y  when CRC 
c h e c k i n g  i s  e n a b l e d  ( i . e .  H G A R B A G E  i s  
OFF). T h i s  c o u n t e r  w i l l  o f t e n  i n c r e m e n t  
i n  t h e  p r e s e n c e  of  n o i s e .  

RXLFNFRR c o u n t s  t h e  number o f  t o o - s h o r t  
f r a m e s  r e c e i v e d .  'The c o u n t s  a r e  o f  
d i a g n o s t i c  u s e  o n l y  and  here  a g a i n ,  non- 
z e r o  c o u n t s  a r e  n o t  a m a t t e r  o f  c o n c e r n .  
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0- RXRESYNC: 

0- SENTFRMR: 

0- SENI ' IFRA:  

0- SENTREJ: 

0- SENTRNR: 

0- TXCOUN'r:  

0- TXQOVFLW: 

0- TXT!UIO: 

RXRESYNC i s  a d i a g n o s t i c  h e a l t h  c o u n t e r  
r e c o r d i n g  t h e  number o f  rece iver  
r e s y n c h r o n i z a t i o n s  hand led  i n t e r n a l l y  t o  
t h e  NFJ-1278. Non-zero c o u n t s  i n d i c a t e  
t h e  a t t a c h e d  r a d i o  may be  e i t h e r  t u r n e d  
o f f  o r  s q u e l c h e d ,  Note t h a t  i n  a l m o s t  
e v e r y  s i t u a t i o n  your  r a d i o  must t o  h a v e  
i t s  s q u e l c h  f u l l y  opened!  

I n c r e m e n t s  e a c h  t ime a Frame r e j e c t  
f r ame  i s  t r a n s m i t t e d .  

I n c r e a s e s  by  one  each time an  I frame i s  
s e n t .  

'dhenever  a REJect f r ame  is  t r a n s m i t t e d ,  
t h i s  e o u n t e r  i s  i n c r e m e n t e d .  

'This  h e a l t h  c o u n t e r  t r a c k s  t h e  number o f  
times your  YFJ-1278 h a s  had t o  s e n d  
Rece iver -Not -Ready ( R N R )  f r a m e s .  Non- 
z e r o  c o u n t s  may be an  i n d i c a t i o n  t h a t  
t h e  RS-232 t e r m i n a l  o r  baud r a t e  i s  t o o  
s low.  

Inc remen ted  whenever  a f r ame  i s  c o r r e c t -  
l y  t r a n s m i t t e d .  

Coun t s  how many times f r a m e s  were 
d i s c o n n e c t e d  b e c a u s e  t h e  o u t g o i n g  f r ame  
queue  was t o o  small. 

T h i s  r e g i s t e r  may a c c u m u l a t e  c o u n t s  a s  
t h e  MFJ-1278 s u c c e s s f u l l y  r e c o v e r s  f rom 
H D L C  t r a n s m i t t e r  t i m e o u t s .  T h i s  i s  n o t  
a u s e f u l  command f o r  t h e  m a j o r i t y  o f  
t h e  users. Default  is  0. 

The c o u n t e r s  j u s t  d e s c r i b e d ,  and t h e  s e t t i n g  o f  W L E D  are  
d i s p l a y e d  i n  r e s p o n s e  t o  t h e  h e a l t h  i n q u i r y .  

DISPLAY i s  an  immedia t e  command, and w i t h  no class p a r a m e t e r  
w i l l  c a u s e  a l l  c o n t - r o 1  p a r a m e t e r s  and t h e i r  c u r r e n t  v a l u e s  
t o  be  d i s p l a y e d .  Sub-groups  o f  r e l a t e d  p a r a m e t e r s  c a n  be 
d i s p l a y e d  by s p e c i f y i n g  t h e  o p t i o n a l  p a r a m e t e r - c l a s s .  I n d i -  
v i d u a l  p a r a m e t e r s  c a n  be d i s p l a y e d  by e n t e r i n g  t h e  p a r a m e t e r  
name w i t h  no  o p t i o n s .  
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- DISPLAY Mode: AMTOR D e f a u l t :  (command) 

To d i s p l a y  a l l  o f  t h e  c u r r e n t  AMTOR p a r a m e t e r s ,  t y p e  DISPLAY 
a t  t h e  "a-cmd: It prompt.  

- DWAIT n Mode: Packe t  D e f a u l t :  33 

P a r a m e t e r s :  

n 0 - 250, s p e c i f y i n g  d e f a u l t  wait time i n  10 
m s  i n t e r v a l s .  

T h i s  v a l u e  i s  used t o  avo id  c o l l i s i o n s  w i t h  d i g i p e a t e d  
p a c k e t s .  The MFJ-1278 w i l l  w a i t  t h e  d e f a u l t  wait time a f t e r  
l a s t  h e a r i n g  d a t a  o n  t h e  channe l  b e f o r e  i t  b e g i n s  i t s  own 
keyup sequence ,  u n l e s s  t h e  MFJ-1278 i s  w a i t i n g  t o  t r a n s m i t  
d i g i p e a t e d  p a c k e t s .  T h i s  v a l u e  shou ld  be ag reed  on by 
members o f  a l o c a l  a r e a  when d i g i p e a t e r s  a r e  used  i n  t h e  
area.  The b e s t  v a l u e  w i l l  be d e t e r m i n e d  by e x p e r i m e n t a t i o n ,  
bu t  w i l l  b e  a f u n c t i o n  o f  t h e  keyup time (TXDELAY) o f  t h e  
d i g i p e a t e r  s t a t i o n s .  

T h i s  f e a t u r e  i s  i n t e n d e d  t o  h e l p  a l l e v i a t e  t h e  d r a s t i c  
r e d u c t i o n  o f  t h r o u g h p u t  t h a t  o c c u r s  on a channe l  when d i g i -  
p e a t e d  p a c k e t s  suffer  c o l l i s i o n s .  I t  i s  n e c e s s a r y  b e c a u s e  
d i g i p e a t e d  p a c k e t s  a re  n o t  r e t r i e d  by t h e  d i g i p e a t e r ,  b u t  
must be r e s t a r t e d  by t h e  o r i g i n a t i n g  s t a t i o n .  If  a l l  s t a -  
t i o n s  s p e c i f y  a d e f a u l t  wait t ime, and t h e  r i g h t  v a l u e  o f  n 
i s  c h o s e n ,  t h e  d i g i p e a t e r  w i l l  c a p t u r e  t h e  f r e q u e n c y  e v e r y  
time i t  h a s  d a t a  t o  s e n d ,  s i n c e  d i g i p e a t e d  p a c k e t s  are  s e n t  
w i t h o u t  t h i s  d e l a y .  

The DWAIT timer i s  d e f e a t e d  ( s u p e r s e d e d )  when t h e  command 
ACKPRIORITY i s  ON.  
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EASIN - ON I OFF -- Mode: AMTOR D e f a u l t :  OFF 

EASIN c o n t r o l s  whether t h e  MFJ-1278 e c h o s  t e x t  t h a t  you have  
s e n t  i t  f o r  t r a n s m i s s i o n  a t  t h e  i n s t a n t  i t  i s  s e n t .  
Normal ly  t h e  MFJ-1278 i s  c o n f i g u r e d  t o  echo  as you t y p e ,  
t h i s  is  t h e  d e f a u l t  ( O F F )  s t a t e  o f  t h i s  p a r a m e t e r .  

S e t t i n g  EASIN ON i s  u s e f u l  f o r  m o n i t o r i n g  c h a n n e l  q u a l i t y .  
I f  you t y p e  a few c h a r a c t e r s  and t h e y  q u i c k l y  e c h o ,  i t  
u s u a l l y  means t h e  l i n k  is  q u i t e  good. On t h e  o t h e r  hand i f  
i t  i s  t a k i n g  a l ong  time b e f o r e  t h e  c h a r a c t e r s  e c h o  t h e n  t h e  
l i n k  i s  n o t  t h a t  good.  

ECHO ON I OFF Mode: AMTOR D e f a u l t :  ON 

I n  t h e  "a-cmd:" amtor  command, ECHO s e t s  whe the r  t h e  MFJ- 
1278 t r a n s m i t s  back  t o  you e v e r y t h i n g  t h a t  you t y p e .  ECHO 
works  i n d e p e n d e n t l y  o f  E A S I N .  

-- - 
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- ECHO ONiOFF Yode: A l l  D e f a u l t :  ON 

P a r a m e t e r s :  

ON C h a r a c t e r s  r e c e i v e d  f rom t h e  computer  o r  
t e r m i n a l  a r e  echoed  by t h e  MFJ-1278. 

O F F  Characters  a re  n o t  echoed .  

T h i s  command c o n t r o l s  l o c a l  e c h o i n g  by t h e  MFJ-1278 when i t  
is  i n  Command o r  Conver se  Mode. L o c a l  e c h o i n g  i s  d i s a b l e d  
i n  T r a n s p a r e n t  Mode. 

I f  you d o n ' t  see y o u r  i n p u t  o n  t h e  d i s p l a y ,  you s h o u l d  s e t  
ECHO ON. I f  you see two c o p i e s  o f  e v e r y  c h a r a c t e r  you t y p e ,  
you s h o u l d  se t  ECHO OFF. I f  you see t h e  c h a r a c t e r s  you t y p e  
d i s p l a y e d  c o r r e c t l y ,  you have  ECHO se t  c o r r e c t l y .  

EPSON ONIOFF ?lode: A l l  D e f a u l t :  ON 

T h i s  p a r a m e t e r  s p e c i f i e s  w h e t h e r  t h e r e  i s  an  EPSON ( t m )  
c o m p a t i b l e  o r  C.  I t o h  8510-P p r i n t e r  a t t a c h e d  t o  t h e  p r i n t e r  
p o r t .  I f  t h e  p r i n t e r  c o n n e c t e d  t o  t h e  NFJ-1278 i s  n o t  an 
EPSON o r  C.I'l'oh 8510-P you s h o u l d  se t  EPSON t 3  O F F .  

- 
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- ERUS ON I OFF -- Mode: AzlTOR D e f a u l t :  ON 

AYTOR m o n i t o r i n g  i s  p r o t e c t e d  t o  some e x t e n t  f r o m  e r r o r s ,  
b u t  n o t  f u l l y .  I f  ERUS i s  O N ,  a t  times when t h e  MFJ-1278 i s  
r e c e i v i n g  a n d  d e t e c t s  t h e  r e c e p t i o n  o f  e r r o r s ,  t h e  ASCII 
u n d e r s c o r e  cha rac t e r  ( - ) is  o u t p u t  t o  t h e  t e r m i n a l .  

R e c e i v e  e r r o r s  a r e  l i k e l y  i n  mode " L " ,  w h i c h  i s  t h e  mode A 
m o n i t o r i n g  mode i f  y o u  c a n ' t  hear b o t h  s i d e s  o f  t h e  c o n t a c t  
v e r y  wel l .  Less l i k e l y ,  r e c e p t i o n  e r r o r s  c a n  o c c u r  w h i l e  
r e c e i v i n g  mode B o r  S. 'They a r e  e x t r e m e l y  u n l i k e l y  
( a l t h o u g h  s t i l l  p o s s i b l e )  i n  mode A b e c a u s e  t h i s  mode i s  
more p r o t e c t e d  f r o m  r e c e i v e  e r r o r s .  

- ESCAPE ONiOFF Mode: P a c k e t  D e f a u l t :  OF!? 

P a r a m e t e r s :  

O N  The <ESCAPE> c h a r a c t e r  ( $ 1 0 )  i s  o u t p u t  as  " $ ' '  
( $ 2 4 ) .  

OFF The <ESCAPE> c h a r a c t e r  is  o u t p u t  a s  <ESCAPE> 
( S I B ) .  

T h i s  command s p e c i f i e s  t h e  c h a r a c t e r  w h i c h  w i l l  b e  o u t p u t  
when a n  <ESCAPE> c h a r a c t e r  is  t o  be s e n t  t o  t h e  t e r m i n a l .  
T h e  <ESCAPE> t r a n s l a t i o n  i s  d i s a b l e d  i n  T r a n s p a r e n t  ?lode. 

T h i s  command is p r o v i d e d  b e c a u s e  some t e r m i n a l s ,  a n d  compu- 
t e r  p r o g r a m s  t h a t  e m u l a t e  s u c h  t e r m i n a l s ,  i n t e r p r e t  t h e  
< E S C A P E >  cha rac t e r  a s  a s p e c i a l  command p r e & i x .  S u c h  term- 
i n a l s  may a l t e r  t h e i r  d i s p l a y s  d e p e n d i n g  on t h e  c h a r a c t e r s  
f o l l o w i n g  t h e  <ESCAPE>. I f  you h a v e  s u c h  a t e r m i n a l ,  you  
c a n  p r o t e c t  y o u r s e l f  f r o m  u n e x p e c t e d  t e x t  s e q u e n c e s  a n d  f r o m  
o t h e r  p a c k e t e e r s  by s e t t i n g  ESCAPE O N .  

See a l s o  t h e  MFILTER command, w h i c h  a l l o w s  g e n e r a l  c h a r a c t e r  
s t r i p p i n g  ( r a t h e r  t h a n  c h a r a c t e r  t r a n s l a t i o n )  i n  m o n i t o r e d  
p a c k e t s .  
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F ARN SW OR -- ONlOFF Mode: CW D e f a u l t :  ON - 

Many f i n d  t r a i n i n g  f o r  CW t e s t s  w i t h  a FARNS'VIORTH me thod  o f  
c o d e  g e n e r a t i o n  more v a l u a b l e  b e c a u s e  i t  t e a c h e s  l e t t e r  
r e c o g n i t i o n  a t  a s p e e d  f a s t  e n o u g h  t o  a v o i d  t h e  common 
l e a r n i n g  " p l a t e a u " .  Some p e o p l e  h a v e  t r o u b l e  p a s s i n g  t h i s  
p l a t e a u  a s  t h e y  i n c r e a s e  t h e i r  c o d e  s p e e d .  

When FARNSWOR i s  ON t h e  YFJ-12'78 t r a n s m i t s  CW c n a r s c t e r s  
from k e y b o a r d  o r  t h e  Yemory Xeyer  u s i n g  15 WP:,i e q u i v a l e n t  
l e t t e r s  a n d  e l e m e n t s .  

S e t t i n g  FARNSWOR t a  CIFF c a u s e s  CW t e x t  t o  b e  s e n t  a t  n o r m a l  
t i m i n g  a t  t h e  s e l e c t e d  s p e e d .  

FAXEOP - ON I OFF -- Mode: FAX D e f a u l t :  ON 

When FAXEOP is  ail, t h e  ?-1UJ-12'78 d e t e c t s  t h e  e n d - a f - p i c t u r e  
f o r  r e c e i v e d  FAX by l o o k i n g  f o r  a l o n g  p e r i o d  o f  i d l e  t o n e .  
S e t t i n g  i t  3 F F  d i s a b l e s  a l l  FAX e n d - o f - p i c t u r e  d e t e c t ,  and  
t h e  u s e r  mus t  m a n u a l l y  t e r m i n a t e  r e c e p t i o n  by r e t u r n i n g  t o  
command mode. 
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- FAXMODE n I?= 1 t h r u . 7  Mode: FAX D e f a u l t :  3 

The FAXMODE command o f  t h e  MFJ-1278 s p e c i f i e s  t h e  FAX 
format, i n  terms of s p e e d .  FAXMODE ( n )  and  s p e e d  a r e  
shown i n  t h e  T a b l e  be low.  

FAXMODE i s  e f f e c t i v e  o n l y  when o p e r a t i n g  2 l e v e l s  FAX 
f o r m a t ,  i . e .  when MULTIFAX command i s  OFF. When MULTIFAX i s  
ON FAXMODE i s  i r r e l e v a n t .  

FAXNEC ON I OFF Mode: FAX D e f a u l t :  OFF - 
S e t t i n g  FAXNEC ON c a u s e s  t h e  MFJ-1278 t o  p r i n t  t h e  w h i t e  
areas  o f  FAX p i c t u r e s  b l a c k ,  and  b l a c k  a r e a s ,  w h i t e .  

- FAXREV O J l E  Mode: FAX D e f a u l t :  OFF 

When FAXREV i s  t u r n e d  ON. The MFJ-1278 w i l l  i n v e r t  a l l  
r e c e i v e d  FAX da ta  i n c l u d i n g  s y n c h r o n i z a t i o n  b a r s .  I t  i s  
a n a l o g o u s  t o  R X I N V E R T  a s  u s e d  by RTTY/ASCII modes.  
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FEC Mode: AMTOR Defau l t :  (command) - 

FEC immedia t e ly  c a u s e s  t h e  MFJ-1278 t o  s t a r t  b r o a d c a s t i n g  
w i t h  t h e  AMTOR mode B fo rward  e r r o r  c o r r e c t i n g  ( F E C )  
p r o t o c o l .  

When FEC i s  i s s u e d  t h e  MFJ-1278 keys t h e  t r a n s m i t t e r  and i s  
immedia t e ly  r eady  t o  a c c e p t  t e x t  t o  t r a n s m i t .  Type K o r  
CONV t o  e n t e r  t h e  t e x t  t r a n s m i t  mode. When y o u ' r e  done 
t r a n s m i t t i n g ,  e n t e r  CTL-C and t y p e  R t o  r e l e a s e  t h e  
t r a n s m i t t e r  and r e t u r n  t h e  MFJ-1278 t o  s t a n d b y / r e c e i v e .  

- FI RMRNR -- ON I OFF Mode: Packe t  Defaul t :  OFF 

FIRMRNR c o n t r o l s  t h e  h a n d l i n g  of  busy s t a t e s  by t h e  MFJ- 
1278. S e t t i n g  F I R M R N R  ON improves c h a n n e l  e f f i c i e n c y ,  b u t  
i s  i n c o m p a t i b l e  w i t h  e a r l i e r  TNC-2 re leases .  The 
i n c o m p a t i b i l i t y  i s  a r e s u l t  o f  vague p r o t o c o l  
s p e c i f i c a t  i o n s .  

FIRMRNR shou ld  be  always be set  ON when c o n v e r s i n g  w i t h  
network n o d e s ,  f o r  example,  NET/ROM. I n  o t h e r  cases ,  i t  is  
recommended t h a t  FIRMRNR be l e f t  OFF u n l e s s  you can b e  
assured t h e  o t h e r  TNC you are connec ted  t o  s u p p o r t s  F I R M R N R .  
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Mode : P a c k e t  

COMMANDS 

D e f a u l t :  ON 

P a r  aine t f? r s : 

3 N  T y p e - i n  f l o w  c o n t r o l  i s  a c t i v e .  

OFF T y p e - i n  f l o w  c o n t r o l  i s  d i s a b l e d .  

When t y p e - i n  f l o w  c o n t r o l  i s  e n a b l e d ,  a n y  c h a r a c t e r  e n t e r e d  
f r o m  t h e  t e r m i n a l  w i l l  h a l t  o u t p u t  t 3  t h e  t e r m i n a l  u n t i l :  
( 1 )  a p a c k e t  i s  f o r c e d  ( i n  C o n v e r s e  ? l o d e ) ;  ( 2 )  a l i n e  is  
c o m p l e t e d  ( i n  Command X o d e ) ;  ( 3 )  t h e  p a c k e t  l e n g t h  is  ex- 
c e e d e d ;  ~ 2 r  (3) t h e  t e r m i n a l  o u t p u t  b u f f e r  f i l l s  up.  
C a n c e l i n g  t h e  c u r r e n t  co rmand  o r  p a c k e t  o r  t y p i n g  t h e  
r e d i s p l a y - l i n e  c h a r a c t e r  w i l l  a l s o  c a u s e  o u t p u t  t o  r e s u m e .  
T y p e - i n  f l o w  c o n t r o l  i s  n o t  used  i n  T r a n s p a r e n t  Mode. 

S e t t i n g  FLOW ON w i l l  k e e p  rece ived  d a t a  f r o m  i n t e r f e r i n g  
w i t h  d a t a  e n t r y .  I f  you ( a n d  t h e  p e r s o n  you  a r e  t a l k i n g  t o )  
w a i t  f o r  a p a c k e t  f rom t h e  o t h e r  e n d  b e f o r e  s t a r t i n g  t o  
r e s p o n d ,  y o u  c a n  s e t  FLOW OFF. Some 8 u l l e t i n  B o a r d  p r o g r a m s  
may work b e s t  w i t h  FLOW OFF. Some c o m p u t e r s  w i t h  " s o f t w a r e  
i J A H T s ' '  may be u n a b l e  t o  s e n d  a n d  r e c e i v e  d a t a  a t  t h e  same 
t ime;  u s e r s  o f  s u c h  c o m p u t e r s  s h o u l d  s e t  FLOW ON. 

- FRACK n .%lode: Packe t  a e f a u l t :  3 

P a r a m e t e r s :  

n 1 - 15,  s p e c i f y i n g  f r a m e  a c k n o w l e d g m e n t  time- 
o u t  i n  I s e c o n d  i n t e r v a l s .  

4 f t e r  t r a n s m i t t i n g  a p a c k e t  r e q u i r i n g  a c k n o w l e d g m e n t ,  t h e  
YFJ-1278 w i l l  w a i t  f o r  t h e  f r a m e  a c k n o w l e d g m e n t  t i m e o u t  
b e f o r e  i n c r e i n e n t i n g  t h e  r e t r y  c o u n t e r  a n d  s e n d i n g  t h e  frame 
a g a i n .  I f  t h e  p a c k e t  a d d r e s s  i n c l u d e s  r e l a y  r e q u e s t s ,  t h e  
time b e t w e e n  r e t r i e s  w i l l  b e  a d j u s t i d  t o  

R e t r y  i n t e r v a l  = n * i2*m + 1 )  

where in i s  t h e  number o f  i n t e r m e d i a t e  r e l a y  s t a t i o n s .  

When a r e t r i e d  p a c k e t  is s e n t ,  a random w a i t  t ime i s  a d d e d  
t o  a n y  o t h e r  w a i t  t imes i n  u s e .  T h i s  is  t o  a v 3 i d  l o c k u p s  i n  
w h i c h  two TNCs r e p e a t e d l y  s e n d  p a c k e t s  ,*rhich c o l l i d e  w i t h  
e a c h  o t h e r .  
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FULLDUP ON OFF - Mode: Packet 

COMMANDS 

Default: OFF 

Parameters: 

ON Full duplex mode is enabled. 

OFF Full duplex mode is disabled. 

When full duplex mode is disabled, the 3FJ-1278 makes use of 
the Data Carrier Detect signal from the modem to avoid 
collisions, and acknowledges multiple packets in a single 
transmission with a single acknowledgment. When full duplex 
mode is enabled, the i4FJ-1278 ignores the DCD signal and ac- 
knowledges packets individually. The latter mode is useful 
for full-duplex radio operation, such as through OSCAR 10. 
It should not be used unless both your station and the 
station you are communicating with are full-duplex stations. 

You may find full-duplex mode useful for some testing opera- 
tions, such as analog- o r  digital-loopback tests. 

FULLDUP should be ON during analog and digital loopback 
tests. 

GRAPHLF ON OFF Mode : FAX/SSTV Default: OFF 

For FAX and SSTV receive modes, the GRAPHLF setting 
determines whether the MFJ-1278 will issue a line feed 
(ASCII value 10 decimal) character before the carriage 
return on every line of graphics. 

For most printers, GRAPHLF should be set to ON. Set CRAPHLF 
to OFF i f  you notice spaces in the printed pictures. 
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- HEADERLN OI‘JlEF Mode: P a c k e t  

P a r a m e t e r s :  

T h i  

ON 

O F F  

comma 

COMMANDS 

D e f a u l t :  OFF 

‘The h e a d e r  f o r  a m o n i t o r e d  p a c k e t  i s  p r i n t e d  
on a s e p a r a t e  l i n e  f rom t h e  p a c k e t  t e x t .  

T h e  h e a d e r  and  p a c k e t  t e x t  o f  m o n i t o r e d  pack-  
e t s  a re  p r i n t e d  on  t h e  same l i n e .  

d a f f e c t s  t h e  d i s p l a y  f o r m a t  f o r  m o n i t o r e d  pack-  
e t s .  I f  HEADERLN i s  OFF, t h e  a d d r e s s  i n f o r m a t i o n  i s  d i s -  
p l a y e d  w i t h  t h e  p a c k e t :  

Y V 7 D > N 2 W X :  Go ahead a n d  t r a n s f e r  t h e  f i l e ,  

I f  HEADERLN i s  O N ,  t h e  a d d r e s s  i n f o r m a t i o n  i s  d i s p l a y e d ,  
f o l l o w e d  by  t h e  p a c k e t  t e x t  o n  a s e p a r a t e  l i n e :  

N2WX>KV7D : 
S o r r y ,  I ’ m  n o t  q u i t e  r e a d y  y e t .  

I f  you h a v e  s e t  MRPT ON or e n a b l e d  MSTAMP, you may w i s h  t o  
s e t  HEADERLN O N ,  a s  t h e  p a c k e t  h e a d e r  q u i c k l y  becomes l o n g  
e n o u g h  t o  f i l l  a s c r e e n  when these  f u n c t i o n s  a r e  a c t i v e .  

HEALLED OJlEF - Mode: P a c k e t  D e f a u l t :  OFF 

P a r a m e t e r s :  

ON The MFJ-1278 w i l l  ‘ I d i t h e r ”  t h e  CON and  STA 
L E D s .  

OFF ‘The MFJ-1278 w i l l  c o n t r o l  t h e  CON and STA 
L E D s  i n  n o r m a l  f a s h i o n .  

T h i s  command a l l o w s  t h e  u s e r  t o  r e d e f i n e  t h e  f u n c t i o n s  o f  
t h e  two CPU c o n t r o l l a b l e  L E D s  ( i . e .  t h e  STAtus a n d  CONnect 
LEDs) .  

When HEALLED i s  s e t  O N ,  t h e  two L E D s  f l a s h  i n  a s e e m i n g  
random f a s h i o n .  A t  a g lance ,  t h e  user may make a j u d g m e n t  
on whe the r  t h e  s o f t w a r e  h a s  c r a s h e d ,  s i n c e  t h e  L E D s  w i l l  
p r o b a b l y  n o t  f l a s h  i f  t h e  s o f t w a r e  f a i l s  c a t a s t r o p h i c a l l y .  

Wi th  HEALLED se t  OFF,  t h e  L E D s  f u n c t i o n  as b e f o r e .  
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HID ONlOFF - -- ?lode: Packet Default: OFF 

Parameters: 

ON Enables HDLC identification by a digipeater. 

OFF Disables HDLC identification. 

This command is used to enable o r  disable the sending of 
identification packets by the MFJ-1278. I f  HID is OFF, the 
MFJ-1278 will never send an identification packet. If HID 
is ON, the i4FJ-12'78 will send an identification packet every 
9.5 minutes if the_ gt_a_t_&o_n clLg&~e_a_ting pc_ket_~. The ID 
command allows the operatpr to send a final identification 
packet if the station is being taken off the air. 

An identification consists of an unsequenced I frame whose 
data field is your station identification. The identifica- 
tion packet is addressed to the " C Q "  address set by the 
UNPROTO command. Your station identification is your call- 
sign as set by MYCALL, with t t / R t t  appended. 

ID Mode: AMTOR Default: (command) - 

When issued under the "a-cmd:" amtor command, the ID command 
causes a keyed modulated CW identification of your station 
to be sent immediately. The identification sent consists of 
the letters QRA followed by the callsign entered in CWCALL 
(see CWCALL) 
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- I D  , . :ode: P a c k e t  

I D  i s  a n  i n m e d i a t e  command. ; t  w i l l  s e n d  a s p e c i a l  i d e n t i -  
f i c a t i o n  p a c k e t .  I D  c a n  b e  u s e d  t o  f o r c e  a f i n a l  i d e n t i f i -  
c a t i o n  p a c k e t  t o  b e  s e n t  a s  a d i g i p e a t e r  s t a t i o n  i s  b e i n g  
t a k e n  o f f  t h e  a i r .  ';he i d e n t i f i c a t i o n  p a c k e t  w i l l  b e  s e n t  
o n l y  i f  t h e  d i g i p e a t e r  h a s  t r a n s r r i t t e d  s i n c e  t h e  l a s t  a u t o -  
n a t i c  i d e n t i f i c a t i o n .  

4n i d e n t i f i c a t i o n  c o n s i s t s  o f  a n  u q s e q u e n c e d  frame w h o s e  
d a t a  f i e l d  i s  y o u r  s t a t i o n  i d e n t i f i c a t i o n .  -. L h e  i d e n t i f i c a -  
t i o n  p a c k e t  is  a d d r e s s e d  t o  t h e  ' ICQI' a d d r e s s  s e t  b y  t h e  
UNPROTO command. Your s t a t i s n  i d e n t i f i c a t i o n  i s  y o u r  c a l l -  
s i g ?  a s  s e t  by  M Y C A L L ,  w i t h  " / i ? "  a p p e n d e d .  

K I S S  - ON - OFF Fiode : " a c  k e  t D e f a u l t :  OF!. 

l h e  KISS i n t e r f a c e  i s  i n s t s l l e d  i n  f irmware of t h e  ' J j?J-1278.  
KISS e n a b l e s  t h e  ';1..J-1213 t 3  a c t  a s  a modem f o r  a h o s t  
c o m p u t e r .  ' i u r n i n g  .:1SS on a l l o w s  t h e  i1.J-1273 t o  r u n  
p r o g r a n s  s u c h  a s  TCP!iP a n d  o t h e r  p r o g r a m s  w h i c h  u s e  
t h e  S e r i a l  L i n k  T n t e r f a c e  P r o t o c o l  ( S L I P ) .  

" e f o r e  e n a b l i n g  ( I S S ,  make s d r e  r a d i o  b a u d  r a t e  a n d  t e r m i n a l  
b a u d  r a t e  a r e  s e t  t o  t h e  d e s i r e d  v a l u e s .  l h e  t e r m i n a l ' s  
b a u d  r a t e  t h a t ' s  d e t e r m i n e d  a t  s i g n  o n  i s  t h e  same t h a t  w i l l  
b e  u s e d  for KISS. 

O h  a n d  t h e n  i s s u e  a R E S I ' 4 R I  c o a m a n d .  ' 'he CON a n d  SiA LEDs 
w i l l  b l i n k  o n  a n d  o f f  t h r e e  times t o  i n d i c a t e  t h a t  t h e  1 4 r J -  
1278 h a s  e n t e r e d  t h e  {ISS mode.  Now y o u  may c a l l  u p  a 
TCP/IP, o r  a n o t h e r  h o s t  p r o g r a m  t h a t  c a n  u s e  61.5s o r  " S L I P " .  

f- u n c e  t h e  o p e r a t i n g  p a r a m e t e r s  h a v e  b e e n  s e l e c t e d ,  s e t  41SS 

I f  y o u  a r e  u s i n g  t h e  ; C P / L P  p r o g r a m  a n d  w i s h  t o  s w i t c h  t o  
t h e  AX.25 mode o f  o p e r a t i o n ,  y o u  c a n  i s s u e  t h e  command:  
p a r a m  a x 0  2 5 5 ,  t h e n  p r e s s  1 1 9 t . _  I R ~ L I I .  l h i s  command m a s t  b e  
i s s u e d  u n d e r  ' I C P / L P  p r o m p t  a n d  i n  lower case l e t t e r s .  

O n c e  t h e  1155-1278 r e c e i v e s  t h e  " p a r a m  ax3 255" command,  i t  
t u r n s  YISS o f f  a n d  w i l l  r e v e r t  b a c k  t o  o r d i n a r y  AX.25 mode 
o f  o p e r a t i o n .  'When t h e  i4EJ-1218 is  p o w e r e d  o n  a g a i n ,  i t  
w i l l  s i g n  o n  t o  t h e  AX.25 o p e r a t i o n  mode .  
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LCALLS c a l l l [ , c a l l 2 , . . , c a l l 8 ]  Mode: P a c k e t  D e f a u l t :  ' I f f  

P a r a m e t e r s :  

c a l l  C a l l s i g n  l i s t .  Up t o  8 c a l l s ,  s e p a r a t e d  by 
commas. 

Each c a l l s i g n  may i n c l u d e  an  o p t i o n a l  s u b - s t a t i o n  I D  s p e c i -  
f i e d  a s  -n i m m e d i a t e l y  f o l l o w i n g  t h e  c a l l .  T h i s  command 
works  i n  c o n j u n c t i o n  w i t h  BUDLIST and a l l o w s  s e l e c t i v e  moni- 
t o r i n g  o f  o t h e r  p a c k e t  s t a t i o n s .  T h e s e  two commands d e t e r -  
mine w h i c h  p a c k e t s  w i l l  be  d i s p l a y e d  when you have  se t  
MONITOR O N .  BUDLIST s p e c i f i e s  w h e t h e r  t h e  c a l l s i g n s  i n  t h e  
l i s t  a r e  t h e  o n e s  you want t o  i g n o r e  o r ,  a l t e r n a t i v e l y ,  a r e  
t h e  o n l y  o n e s  you want t o  l i s t e n  t o ,  

I f  you want  t o  l i s t e n  o n l y  f o r  p a c k e t s  from a l i m i t e d  l i s t ,  
you s h o u l d  e n t e r  your  s e l e c t e d  l i s t  w i t h  LCALLS and s e t  
BUDLIST ON. 

I f  you want  t o  i g n o r e  p a c k e t s  f rom a l i m i t e d  l i s t ,  you 
s h o u l d  l i s t  t h e  c a l l s i g n s  t o  i g n o r e  i n  LCALLS and s e t  
BUDLIST OFF. 

f f$lf  and l l & f f  may now be used  t o  c l e a r  t h e  LCALLS l i s t .  

LCSTREAM 3 I OFF Mode: P a c k e t  D e f a u l t :  O N  - 
P a r a m e t e r s :  

0 v The MFJ-1278 w i l l  t r a n s l a t e  t h e  c h a r a c t e r  
i m m e d i a t e l y  f o l l o w i n g  t h e  STREAMSWITCH 
c h a r a c t e r  t o  uppe r  c a s e  b e f o r e  p r o c e s s i n g  i t .  

OFF The  MFJ-1278 w i l l  p r o c e s s  t h e  c h a r a c t e r  i m m e -  
d i a t e l y  f o l l o w i n g  t h e  STREAYSWITCH c h a r a c t e r  
a s  i t  i s  e n t e r e d .  

When o p e r a t i n g  m u l t i - c o n n e c t ,  t h e  u s e r  must e n t e r  a s t r e a m  
i d e n t i f i e r  ( d e f a u l t  A t h r o u g h  J) a f t e r  t h e  STREAMSWITCH 
c h a r a c t e r  ( d e f a u l t  I )  t o  s e l e c t  a new l o g i c a l  s t r e a m  t o  s e n d  
d a t a .  Norma l ly ,  t h e  s t r e a m  i d e n t i f i e r  must be i n  uppe r  
c a s e ,  o r  an e r r o r  message w i l l  r e s u l t .  

When LCSTREAM i s  O N ,  t h e  c h a r a c t e r  i m m e d i a t e l y  f o l l o w i n g  t h e  
s t r e a m s w i t c h  c h a r a c t e r  i s  c o n v e r t e d  t o  uppe r  c a s e  b e f o r e  
b e i n g  a c t e d  upon. Thus ,  t h e  c a s e  ( u p p e r  o r  l o w e r )  becomes 
i n s i g n i f i c a n t .  Use o f  LCSTREAM i s  u s e f u l  i f  you are t y p i n g  
i n  lower  c a s e  and d o n ' t  want t o  be  b o t h e r e d  w i t h  remember ing  
t o  s w i t c h  t o  uppe r  c a s e  when c h a n g i n g  s t r e a m s .  
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- LCOK ONiOFF Mode: P a c k e t  

COMMANDS 

D e f a u l t :  ON 

P a r a m e t e r s :  

ON i'he i,IFJ-1278 w i l l  s e n d  lower  c a s e  c h a r a c t e r s  
t o  t h e  computer  o r  t e r m i n a l .  

OFF T h e  i.IFJ-12'/8 w i l l  t r a n s l a t e  lower  case 
cha rac t e r s  t o  uppe r  case.  

I f  LCOK i s  OFF, lower  c a s e  c h a r a c t e r s  w i l l  be  t r a n s l a t e d  t o  
uppe r  c a s e  b e f o r e  b e i n g  o u t p u t  t o  t h e  t e r m i n a l .  T h i s  c a s e  
t r a n s l a t i o n  i s  d i s a b l e d  i n  T r a n s p a r e n t  Mode. I n p u t  c h a r a c -  
t e r s  and e c h o e s  a r e  n o t  c a s e  t r a n s l a t e d .  

I f  y o u r  compute r  o r  t e r m i n a l  d o e s  n o t  a c c e p t  lower  c a s e  
C h a r a c t e r s  i t  may r e a c t  b a d l y  i f  t h e  I4FJ-1278 s e n d s  s u c h  
c h a r a c t e r s  t o  i t .  T h i s  command a l l o w s  you t o  t r a n s l a t e  a l l  
lower  c a s e  c h a r a c t e r s  r e c e i v e d  i n  p a c k e t s ,  a s  well a s  
messages  from t h e  YFJ-1278, t o  upper  case.  

S i n c e  e c h o e s  o f  t h e  c h a r a c t e r s  you t y p e  a r e  not t r a n s l a t e d  
t o  uppe r  c a s e ,  you c a n  u s e  t h i s  command t o  make y o u r  d i s p l a y  
e a s i e r  t o  r e a d  when you a r e  c o n v e r s i n g  i n  c o n n e c t e d  mode. 
I f  you and t h e  o t h e r  s t a t i o n ' s  o p e r a t o r  set LCOK OFF, you 
c a n  e a c h  t y p e  y o u r  own messages  i n  lower  c a s e  and see incom- 
i n g  p a c k e t s  d i s p l a y e d  i n  upper  case. I t  w i l l  t h e n  be e a s y  
t o  d i s t i n g u i s h  incoming  and o u t g o i n g  l i n e s .  
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- LFADD ONlOFF Plode: ASCII /Packet  D e f a u l t :  OFF 

When LFADD i s  ON and t h e  ASCII o r  Packe t  mode i s  s e l e c t e d ,  
1278 w i l l  append an  ASCII l i n e  f e e d  c h a r a c t e r ,  $OA, t o  t h e  
t r a n s m i s s i o n  i m m e d i a t e l y  a f t e r  a c a r r i a g e  r e t u r n  i s  s e n t .  

LFADD s h o u l d  u s u a l l y  b e  s w i t c h e d  OFF as  t h e  v a s t  m a j o r i t y  o f  
TNCs  ( i n c l u d i n g  t h e  i4FJ-1278) a r e  c o n f i g u r e d  t o  
a u t o m a t i c a l l y  go t o  a new l i n e  whenever  a c a r r i a g e  r e t u r n  i s  
p r i n t e d  . 
Also  see: AUTOLF p a r a m e t e r  

ON I OFF : lode: RTTY D e f a u l t :  ON -- LF ADD ALT 

LFADDALT i s  v e r y  s i m i l a r  t o  t h e  LFADD command above .  
However t h i s  command a p p l i e s  ONLY t o  Baudot RTTY mode. 

Baudot  RTTY o p e r a t i o n  a l m o s t  a l w a y s  r e q u i r e s  t h a t  a l i n e  
f e e d  be s e n t  a l o n g  w i t h  a c a r r i a g e  r e t u r n .  When LFADDALT 
i s  ON t h e  NFJ-1278 w i l l  a u t o m a t i c a l l y  i n s e r t  t h e  Baudot  
l i n e  feed whenever  t h e  u s e r  s e n d s  a c a r r i a g e  r e t u r n .  

T h e r e  i s  one  case where l i n e  f e e d s  s h o u l d  n o t  be  
a u t o m a t i c a l l y  t r a n s m i t t e d ,  t h a t  i s  when s e n d i n g  complex 
r a d i o  t e l e t y p e  p i c t u r e s .  

Also  see:  AUTOLF p a r a m e t e r  
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LFIGNORE ONiOFF Vlod e : ? a c k e  t - 

COMMANDS 

3 e f a u l t :  OFF 

Parameters :  

ON XFJ-1278 w i l l  i g n o r e  <LF> c h a r a c t e r s .  

OFF M F J - 1 2 7 8  w i l l  respond t o  <LF> c h a r a c t e r s .  

T h i s  command c o n t r o l s  w h e t h e r  M F J - 1 2 7 8  responds t o  ASCII 
L i n d  Feed (<LF> 00A) c h a r a c t e r s  or i g n o r e s  t h e m  i n  command 
and converse  modes. 

When t u r n e d  on, l i n e  f e e d s  a r e  t o t e l l y  ignored except  i n  
t r a n s p a r e n t  mode. 

- L I STEN ?lode : AM'I'OR D e f a u l t :  (command) 

LISTEN i s  used t o  begin moni tor ing  someone e l s e ' s  mode A 
c o n n e c t i o n .  Y o u ' l l  need t o  e n t e r  LISTEN t o  t e l l  t h e  M F J - 1 2 7 8  
t o  s t a r t  s y n c h r o n i z i n g  t o  t h e  d e s i r e d  s i g n a l .  

LISTENing t o  mode A c o n n e c t i o n s  can be i r r i t a t i n g  i f  
c o n d i t i o n s  a r e  poor because t h e r e  i s  no e r r o r  c o r r e c t i o n  
a f f o r d e d  t o  s t a t i o n s  which a r e  n o t  a c t i v e  p a r t i c i p a n t s  i n  
t h e  qS0 .  ( a l s o  s e e  ER1IS)  
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MAILBOX ON I OFF Mode: P a c k e t  D e f a u l t :  OFF 

When MAILBOX command i s  s e t  t o  ON t h e  m a i l b o x  f u n c t i o n s  a r e  
a c t i v e .  N o t e  t h a t  t h e  M A I L B O X  i s  a s i n g l e - u s e r  d e v i c e ;  
t h e r e f o r e ,  i f  you  w i s h  t o  u s e  t h e  MAILBOX i t  is n e c e s s a r y  
f o r  you  t o  s e t  JSER 1 a n d  s e l e c t  stream A .  N o t e  t h a t  t h e s e  
a r e  t h e  d e f a u l t  s e t t i n g s  a n d  s e l e c t i o n s ,  r e s p e c t i v e l y .  

I f  you  w i s h  t o  have m e s s a g e s  time a n d  d a t e  s t a m p e d ,  make 
s u r e  t h a t  D A Y T I M E  i s  se t  w i t h  t h e  c o r r e c t  time o r  e l s e  e a c h  
m e s s a g e  e n t e r e d  w i t h o u t  D4YTIME w i l l  n o t  be shown.  

The m a i l b o x  h a s  t h e  f o l l o w i n g  b a s i c  commands: 

13 K -- K i l l  a l l  m e s s a g e s  a d d r e s s e d  t o  you .  

0 i( # #  -- !{ill t h e  m e s s a g e  i n  s l o t  n n .  Remote u s e r s  may 
o n l y  k i l l  m e s s a g e  a d d r e s s e d  t o  t h e n  o r  
o r i g i n a t e d  by them.  t h e  l o c a l  SYSJP, 
h o w e v e r ,  c a n  k i l l  a l l  m e s s a g e s .  

O L  -- L i s t  t h e  s l o t  n u m b e r ,  o r i g i n a t o r ,  d e s t i n a t i o n ,  
a n d  s u b j e c t  f i e l d  o f  c u r r e n t l y  u s e d  s l o t s .  

O R  -- Read a l l  o f  t h e  m e s s a g e s  a d d r e s s e d  t o  y o u .  

o R # #  -- Read t h e  m e s s a g e  i n  s l o t  n n .  

o S call -- Send  a m e s s a g e  t o  t h e  c a l l s i g n .  " C a l l "  m u s t  
b e  a c a l l s i g n  v a l i d  u n d e r  t h e  same f ~ r r n a t  a s  
t h e  X Y C A L L ,  CONNEC'r a n d  o t h e r  c a l l s i g n  
commands. 

o SP call -- Send a p e r s o n a l  m e s s a g e  t3 t h e  c a l l s i g n .  T h i s  
i s  a p r i v a t e  m e s s a g e  w h i c h  c a n  o n l y  be r e a d  by  
t h e  o r i g i n a t i n g  s t a t i o n ,  t h e  s t a t i o n  a d d r e s s e d  
and t h e  m a i l b o x  SYSOP. 

o B  -- L o g o u t :  I n i t i a t e s  a d i s c o n n e c t  s e q u e n c e  f r o m  
t h e  m a i l b o x .  

o H(e1p) -- D i s p l a y s  t h e  m a i l b o x  command l i s t ,  w i t h  a 
b r i e f  d e s c r i p t i o n  of  commands, a v a i l a b l e  t o  
t h e  user .  
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MAILLED Z l E F  Mode: P a c k e t  D e f a u l t :  ON 

When MAILLED i s  O N ,  t h e  MFJ-1278's STA LED w i l l  f l a s h  on and 
o f f  w h i l e  n o t  c o n n e c t e d  t o  i n d i c a t e  t h e  p r e s e n c e  o f  mail i n  
t h e  MFJ-1278's ma i lbox .  The STA LED r e v e r t s  t o  i t s  normal  
f u n c t i o n ,  l i t  when unacknowledged p a c k e t s  are p e n d i n g ,  i f  
t h e  MFJ-1278 i s  i n  a CONNECTED s t a t e ,  o r  i f  MAILLED i s  OFF. 

- MALL -- ONlOFF Mode: P a c k e t  D e f a u l t  : ON 

P a r a m e t e r s :  

ON Moni to red  p a c k e t s  i n c l u d e  b o t h  t ' connec ted l '  
p a c k e t s  and "unconnec ted"  p a c k e t s .  

OFF Moni to red  p a c k e t s  i n c l u d e  o n l y  I 'unconnected'l 
p a c k e t s  . 

T h i s  command d e t e r m i n e s  t h e  c l a s s  of  p a c k e t s  which  a re  
m o n i t o r e d .  If  MALL is OFF, o n l y  o t h e r w i s e  e l i g i b l e  p a c k e t s  
( a s  d e t e r m i n e d  by  t h e  BUDLIST and LCALLS commands) s e n t  by 
o t h e r  TNCs i n  t h e  unconnec ted  mode are d i s p l a y e d .  T h i s  i s  
t h e  normal  manner o f  o p e r a t i o n  when t h i s  MFJ-1278 i s  b e i n g  
used  t o  t a l k  t o  a g r o u p  of  TNCs a l l  o f  which a re  
u n c o n n e c t e d .  

If MALL i s  ON,  a l l  o t h e r w i s e  e l i g i b l e  frames are  d i s p l a y e d ,  
i n c l u d i n g  t h o s e  s e n t  be tween two o t h e r  c o n n e c t e d  TNCs. T h i s  
mode may b e  e n a b l e d  f o r  d i a g n o s t i c  p u r p o s e s  o r  f o r  " r e a d i n g  
t h e  mail." 
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I 

- MATCH -- ON I OFF Mode: AMTOR D e f a u l t :  ON 

MATCH i s  used  f o r  s e l e c t i v e l y  m o n i t o r i n g  p o r t i o n s  o f  mode B 
FEC t r a n s m i s s i o n s .  I f  MATCH i s  O N ,  t h e  MFJ-1278 w i l l  n o t  
s t a r t  p r i n t i n g  a mode B s i g n a l  u n t i l  t h e  s t r i n g  set  i n  
MBEGIN i s  ma tched .  L i k e w i s e ,  t h e  s e a r c h  f o r  t h e  
t e r m i n a t i n g  s t r i n g  i n  t h e  MEND p a r a m e t e r  b e g i n s  when t h e  
MFJ-1278 s t a r t s  p r i n t i n g ,  When t h i s  e n d i n g  s t r i n g  i s  
matched  t h e  TNC s t o p s  p r i n t i n g  and  g o e s  b a c k  t o  w a i t i n g  
u n t i l  t h e  n e x t  MBEGIN s e q u e n c e  i s  r e c e i v e d .  

- MAXFRAME n Mode: P a c k e t  D e f a u l t :  4 

P a r a m e t e r s :  

n 7 - 7, s i g n i f y i n g  a number o f  p a c k e t s .  

MAXFRAME s e t s  a n  u p p e r  l i m i t  on t h e  number o f  unacknowledged  
p a c k e t s  wh ich  t h e  MFJ-1278 c a n  h a v e  o u t s t a n d i n g  a t  a n y  one  
time, T h i s  i s  a l s o  t h e  maximum number o f  c o n t i g u o u s  p a c k e t s  
wh ich  c a n  be s e n t  d u r i n g  a n y  g i v e n  t r a n s m i s s i o n .  I f  some 
b u t  n o t  a l l  o f  t h e  o u t s t a n d i n g  p a c k e t s  a r e  acknowledged ,  a 
smaller number may b e  t r a n s m i t t e d  t h e  n e x t  t i m e ,  o r  new 
frames may be i n c l u d e d  i n  t h e  r e t r a n s m i s s i o n ,  so  t h a t  t h e  
t o t a l  unacknowledged  d o e s  n o t  e x c e e d  n .  

I f  you p e r f o r m  f i l e  t r a n s f e r s ,  you s h o u l d  e x p e r i m e n t  w i t h  
MAXFRAME and PACLEN. I f  t h e  l i n k  i s  good ,  t h e r e  i s  a n  
optimum r e l a t i o n s h i p  be tween  t h e  p a r a m e t e r s  s e t  by  these 
commands s o  t h a t  t h e  maximum number o f  cha rac t e r s  o u t s t a n d -  
i n g  d o e s  n o t  e x c e e d  t h e  p a c k e t  r e c e i v e  b u f f e r  s p a c e  o f  t h e  
MFJ-1278 r e c e i v i n g  t h e  d a t a .  
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- MBEGIN cccc Mode: AMTOR Default: < < > >  

The MBEGIN parameter, which can be up to 15 characters long, 
is effective when NATCH is 3 N  and a mode B signal is being 
received. When '4ATCH is !IN, the MFJ-1278 will not print a 
mode B transmission until the string in MBEGIN is matched. 

- MEND cccc Vode : 1 Y T O R  Default: nnnn 

The MEND parameter, which may also be up to 15 characters 
long, is effective when M A T C H  is 3N and a mode B signal has 
set off the matching function. The t4FJ-1278 will print all 
of a mode B transmission received after text matching 
MBegin is received until text matching the MEND string is 
received, or the transmission physically ends. 
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MCOM ONiOFF --- Flode: P a c k e t  

COMMANDS 

3 e f a u l t :  O F F  

P a r a m e t e r s :  

ON C o n n e c t ,  d i s c o n n e c t ,  U A ,  and  D ' b 1  f r a r n e s  a r e  
m o n i t o r e d .  

3FF 3 n l y  i n f o r m a t i o n  frames a r e  n o n i t o r e d .  

T h i s  command e n a b l e s  m o n i t o r i n g  o f  c o n n e c t  and  d i s c o n n e c t  
frames when MONITOR i s  ON.  

When MCOM i s  OFF, o n l y  I frames ( p a c k e t s  c o n t a i n i n g  u s e r  
i n f o r m a t i o n )  w i l l  b e  d i s p l a y e d .  When MCOM is  O N  f o u r  p r o t o -  
c o l  p a c k e t s  w i l l  a l s o  b e  d i s p l a y e d .  C o n n e c t ,  d i s c o n n e c t ,  
I J A ,  and D'4 p a c k e t s  t h a t  a r e  m o n i t o r e d  a r e  i n d i c a t e d  by < C > ,  
<D>, < U A > ,  a n d  <DM>, r e s p e c t i v e l y .  As x i t h  o t h e r  x o n i t 3 r  
commands, t h e  s t a t i o n s  m o n i t o r e d  a r e  d e t e r n i n e d  by BUDLIST 
a n d  LCALLS. 

P a t h  f o r  SAB:1 r e c e i v e d  w h i l e  i n  l i n k - s e t u p  s t a t e  i s  n o t  
c h e c k e d .  

MCON ONiOFF - Mode: P a c k e t  D e f a u l t :  aid 

P a r a m e t e r s :  

ON M o n i t o r  mode r e m a i n s  a c t i v e  when '4F'J-1278 i s  
c o n n e c t e d .  

OFF : 4 o n i t o r  mode i s  o f f  w h i l e  t h e  TFJ-1278 i s  
c o n n e c t e d .  

I f  MCON is  O N ,  t h e  MONITOR command w i l l  e n a b l e  m o n i t o r i n g  
w h i l e  y o u r  XFJ-1278 i s  c o n n e c t e d  t o  a n o t h e r  TtiC. I f  MCON i s  
OFF, t h e  d i s p l a y  o f  m o n i t o r e d  p a c k e t s  i s  s u s p e n d e d  when a 
c o n n e c t  o c c u r s ,  a n d  i s  r e s u m e d  when t h e  TNC i s  d i s c o n n e c t e d .  

I f  you w a n t  t o  see a l l  p a c k e t s  d i s p l a y e d  when you a r e  n o t  
c o n n e c t e d  b u t  h a v e  s u c h  d i s p l a y  s u p p r e s s e d  when you c o n n e c t  
t o  a n o t h e r  s t a t i o n ,  you  s h o u l d  s e t  MCON OFF. 
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- MFILTER nl,[n2],[n3],[n4] Mode: P a c k e t  

COMMANDS 

D e f a u l t :  n o n e  

P a r a m e t e r s :  

n 3 - $ 7 F ,  s p e c i f y i n g  a n  ASCII cha rac t e r  c o d e .  
IJp t o  4 c h a r a c t e r s  may b e  s p e c i f i e d .  

T h i s  command a l l o w s  you t o  s p e c i f y  c h a r a c t e r s  t o  be " f i l -  
t e r e d , "  o r  e l i m i n a t e d  f rom m o n i t o r e d  p a c k e t s .  The p a r a -  
meters nl, n2, e t c . ,  a r e  t h e  ASCII c o d e s  f o r  t h e  c h a r a c t e r s  
you w a n t  t o  f i l t e r .  You c a n  e n t e r  t h e  c o d e  i n  e i t h e r  h e x  o r  
decimal.  

For e x a m p l e ,  i f  a < C T R L - L >  cha rac t e r  causes y o u r  s c r e e n  t o  
be  c l e a r e d ,  a n d  you d o n ' &  want  t h i s  t o  h a p p e n ,  you c a n  s e t  
MFILTER 12 .  I f  you a l s o  want  t o  e l i m i n a t e  <CTRL-Z> c h a r a c -  
t e r s ,  w h i c h  some c o m p u t e r s  i n t e r p r e t  a s  e n d - o f - f i l e  markers ,  
you can se t  MFILTER 12,26. 

- MH CL E A R IYode : ?acke t 

MHCLEAR i s  a n  i m m e d i a t e  command. I t  causes  t h e  l i s t  o f  
s t a t i o n s  h e a r d  t o  be  c l ea red .  You c a n  u s e  t h i s  command i n  
c o n j u n c t i o n  w i t h  MHEARD t o  k e e p  t r a c k  o f  t h e  s t a t i o n s  on t h e  
a i r  o v e r  a g i v e n  p e r i o d  o f  time, s u c h  a s  a n  e v e n i n g  o r  a 
week. Clear t h e  l i s t  o f  s t a t i o n s  h e a r d  when you f i r s t  b e g i n  
t o  m o n i t o r  t h e  p a c k e t  a c t i v i t y .  
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- MHEARD Mode : Packet 

MHEARD i s  a n  i m m e d i a t e  command. I t  c a u s e s  t h e  YFJ-1278 t o  
d i s p l a y  t h e  l i s t  o f  s t a t i o n s  t h a t  h a v e  b e e n  h e a r d  s i n c e  t h e  
l a s t  time t h e  command MHCLEAR was g i v e n .  S t a t i o n s  t h a t  a r e  
h e a r d  t h r o u g h  d i g i p e a t e r s  a r e  marked w i t h  a * i n  t h e  h e a r d  
l o g .  I f  y o u  c l e a r  t h e  l i s t  o f  s t a t i o n s  h e a r d  a t  t h e  b e g i n -  
n i n g  o f  a s e s s i o n ,  y o u  c a n  u s e  t h i s  command t o  e a s i l y  k e e p  
t r a c k  o f  t h e  s t a t i o n s  t h a t  a r e  a c t i v e  d u r i n g  t h a t  p e r i o d .  
The maximum number o f  h e a r d  s t a t i o n s  t h a t  c a n  be l o g g e d  i s  
18. I f  more s t a t i o n s  a r e  h e a r d ,  e a r l i e r  e n t r i e s  a r e  d i s c a r -  
d e d .  L o g g i n g  o f  s t a t i o n s  h e a r d  i s  d i s a b l e d  when PASSALL i s  
ON. 

I f  t h e  DAYTIME command bas  b e e n  u s e d  t o  se t  t h e  d a t e  a n d  
t ime ,  e n t r i e s  i n  t h e  h e a r d  l o g  w i l l  b e  time s t a m p e d .  For 
e x a m p l e ,  

cmd:MHEARD 
K4NTA* 06/09/85 21 : 08 :19  
WA4I'I'D" 0 6 / 0 9 / 8 5  21 :08 : 17 
WlBEL-2* 06/09/85 21 :06:18 
i<4NTA-2* 06/09/85 20:57:35 
N2WX 
cmd : 

V o t e  t h a t  no d a y t i m e  s t r i n g  i s  d i s p l a y e d  n e x t  t o  N2WX. T h i s  
i n d i c a t e s  t h a t  when N 2 W X  was l a s t  h e a r d  t h e  c l o c k  had  n o t  
b e e n  s e t .  

MODE Node: A l l  

MODE i s  a i m m e d i a t e  command. The  MODE command s e l e c t  w h i c h  
mode t h e  NFJ-1278 w i l l  be o p e r a t i n g .  MODE command i s  
f o l l o w e d  b y  two cha rac t e r s  w h i c h  d e n o t e  t h e  mode s e l e c t e d .  
See C h a p t e r  4 f o r  more d e t a i l  d i s c u s s i o n  o f  MODE command. 

- 
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- MNONAX25 ,/lode: P a c k e t  D e f a u l t :  OFF 

MNonax25 is  d e f a u l t e d  t o  OFF.  Uhen MNonax25 i s  O F F  t he  
d i s p l a y  o f  non-AX.25 p a c k e t s  i s  i n h i b i t e d .  rllFJ-12'?8 w i l l  
d i s p l a y  o n l y  AX.25 p a c k e t s .  S e t t i n g  MNonax25 ON w i l l  c a u s e  
MFJ-1278 t o  a l s o  m o n i t 3 r  non-AX.25 p a c k e t s ,  f o r  e x a m p l e  
t h o s e  a s s o c i a t e d  w i t h  TCP/ IP  a n d  NE'C/ROl;l o r  THENET l i n k s .  
D i s p l a y  o f  non-AX.25 p a c k e t s  may n o t  b e  u n d e r s t a n d a b l e  t o  
t h e  u s e r .  

MONITOR O N i O F F  - -- Mode: P a c k e t  D e f a u l t :  ON 

P a r a m e t e r s :  

ON Y o n i t q r i n g  of p a c k e t  a c t i v i t y  i s  e n a b l e d .  

OFF M o n i t o r i n g  o f  p a c k e t  a c t i v i t y  is  d i s a b l e d .  

I f  MONITOR i s  ON and  t h e  I+::.'J-1278 i s  n o t  in T r a n s p a r e n t  
Mode, p a c k e t s  n o t  a d d r e s s e d  t o  y o u r  "4PJ-1278 may be  
d i s p l a y e d .  The  a d d r e s s e s  i n  t h e  p a c k e t  a r e  d i s p l a y e d  a l o n g  
w i t h  t h e  d a t a  p o r t i o n  o f  t h e  p a c : & e t ,  e . g . :  

N2WX>d5k7D-3: I ' m  r e a d y  t o  t r a n s f e r  t h e  f i l e  now. 

The c a l l s  a r e  s e p a r a t e d  b y  a ' I > "  and  t h e  s u b - s t a t i o n  I D  
f i e l d  ( S S I D )  i s  d i s p l a y e d  i f  i t  is  o t h e r  t h a n  3 .  The MALL, 
B U D L I S T ,  a n d  L C A L L S  commands d e t e r m i n e  w h i c h  p a c k e t s  a r e  t o  
be  m o n i t o r e d .  The MCON command c o n t r o l s  t h e  a c t i o n  o f  
m o n i t o r  mode when t h e  i4?\J-1218 i s  c o n n e c t e d .  4 1 1  m o n i t o r  
f u n c t i o n s  a r e  d i s a b l e d  i n  T r a n s p a r e n t  Yode.  

The f o r m a t  o f  t h e  m o n i t o r  d i s p l a y  is  c o n t r o l l e d  by HEADERLN. 
I f  you  w a n t  t o  see t h e  s t a t i o n  a d d r e s s e s  on a s e p a r a t e  l i n e  
f r o m  t h e  t e x t ,  you  c a n  s e t  HEADERLN ON. MRPT e n a b l e s  moni- 
t o r i n g  o f  t h e  d i g i p e a t e r  r o u t e  a s  well  a s  s o u r c e  a n d  d e s t i -  
n a t i o n  a d d r e s s e s  f o r  e a c h  p a c k e t .  MSTAMP i n c l u d e s  a time 
s t a m p  w i t h  t h e  a d d r e s s e s  i f  DAYTIME h a s  b e e n  s e t .  
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- MRPT -- ONiOFF Mode: P a c k e t  

COMMANDS 

D e f a u l t :  ON 

P a r a m e t e r s :  

ON D i s p l a y  t h e  s t a t i o n s  i n  t h e  d i g i p e a t  p a t h  f o r  
m o n i t o r e d  p a c k e t s .  

t i o n s  f o r  m o n i t o r e d  p a c k e t s .  
OFF D i s p l a y  o n l y  t h e  s o u r c e  a n d  d e s t i n a t i o n  s t a -  

T h i s  command a f f e c t s  t h e  way m o n i t o r e d  p a c k e t s  a r e  d i s -  
p l a y e d .  I f  MRPT i s  OFF, o n l y  t h e  o r i g i n a t i n g  s t a t i o n  a n d  
t h e  d e s t i n a t i o n  a r e  d i s p l a y e d  f o r  m o n i t o r e d  p a c k e t s .  If 
MRPT i s  ON,  t h e  e n t i r e  d i g i p e a t  l i s t  i s  d i s p l a y e d  f o r  moni- 
t o r e d  p a c k e t s ,  a n d  s t a t i o n s  t h a t  h a v e  a l r e a d y  r e l a y e d  t h e  
p a c k e t  a r e  i n d i c a t e d  w i t h  a n  a s t e r i s k .  

For  e x a m p l e ,  

WBgFLW>AD'7I,Y9NG*,N2WX-7:Hi P a u l .  

T h i s  p a c k e t ,  s e n t  from WB9FLW t o  A D 7 1 ,  h a s  b e e n  r e l a y e d  by  
K 9 N G  b u t  n o t  by  N2WX-7. W i t h  MRPT OFF, t h e  same p a c k e t  
w o u l d  be d i s p l a y e d  a s  

WB3FLW>AD7I : H i  P a u l ,  

S e t t i n g  MRPT ON i n c r e a s e s  t h e  l e n g t h  o f  t h e  a d d r e s s  d i s p l a y ,  
a n d  y o u  may w i s h  t o  se t  HEADERLN ON a s  well t o  d i s p l a y  t h i s  
i n f o r m a t i o n  on a s e p a r a t e  l i n e .  
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- MSPEED n n = 5  t o  99 Piode : Cw/Mcw D e f a u l t :  20  

The va lue  o f  t h e  MSPEED s e t t i n g  c o n t r o l s  t h e  s p e e d  o f  CW 
s e n t  by t h e  MFJ-1278. V a l u e s  be low 5 WPM a u t o m a t i c a l l y  
c a u s e  a 5 i4PM s p e e d  t o  be s e l ec t ed .  

When YSPEED i s  less  t h a n  15 WP:4, and  FARnswor i s  3N, t h e  
MFJ-1278 u s e s  t h e  " F a r n s w o r t h "  method of t r a n s m i s s i o n ,  where 
t h e  e l e m e n t  ( d o t  and  d a s h )  times a r e  e q u i v a l e n t  t o  15 WPY 
b u t  t h e  c h a r a c t e r  s p a c i n g  o f  t h e  s l o w e r  s p e e d  i s  u s e d .  

Mode: P a c k e t  D e f a u l t :  OFF 

P a r a m e t e r s :  

ON N o n i t o r e d  f r a m e s  a r e  time s t a m p e d .  

O F F  Y o n i t o r e d  f r a m e s  a r e  n o t  time s t a m p e d .  

T h i s  command e n a b l e s  time s t a m p i n g  o f  m o n i t o r e d  p a c k e t s .  
The d a t e  a n d  time i n f o r m a t i o n  i s  t h e n  a v a i l a b l e  f o r  u s e  f o r  
a u t o m a t i c  l o g g i n g  o f  p a c k e t  a c t i v i t y  o r  o t h e r  c o m p u t e r  ap-  
p l i c a t i o n s .  T h e  d a t e  and  time a r e  set  i n i t i a l l y  by t h e  
DAYTIME command, and  t h e  d a t e  f o r m a t  is  d e t e r m i n e d  by t h e  
D A Y U S A  command. 

S e t t i n g  MSTAMP ON i n c r e a s e s  t h e  l e n g t h  o f  t h e  a d d r e s s  d i s -  
p l a y ,  and  you  may w i s h  t o  s e t  HEADERLN ON a s  well t o  d i s p l a y  
t h i s  i n f o r m a t i o n  on a s e p a r a t e  l i n e .  
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MULTIFAX ONiOFF -ode :  FAX 

COMMANDS 

D e f a u l t :  OFF 

P a r a m e t e r s :  

OV AFJ-1278 i s  s e t  t o  t r a n s m i t  and  r e c e i v e  FAX 
p i c t u r e  i n  raw d a t a  f o r m a t .  

OFF AFJ-1278 i s  se t  t o  t r a n s m i t  a n d  rece ive  FAX 
p i c t u r e  i n  2 l e v e l s  f o r m a t .  

When MULTIFAX i s  t u r n e d  O N ,  i4FJ-I278 i s  s e t  t o  t r a n s m i t  a n d  
r e c e i v e  m u l t i - l e v e l  PAX p i c t u r e s .  FAX Raw d a t a  f o r m a t  i s  
s e n t  t o  t h e  RS-232 p o r t  d u r i n g  r e c e i v i n g  and  raw d a t a  i s  
a l s o  e x p e c t e d  f r o m  t h e  t e r m i n a l  p r o g r a m  f o r  YFJ-1278 t o  
t r a n s m i t  m u l t i - l e v e l  ?AX p i c t u r e .  Also  see PIXTONES. 
M u l t i - l e v e l  FAX p r i n t i n g  t o  t h e  XFJ-1278 p r i n t e r  p o r t  o r  
p r i n t i n g  t o  t h e  c o m p u t e r  s c r e e n  i s  n o t  s u p p o r t e d  by t h e  YFJ- 
1 2 7 8  f i r m w a r e .  S p e c i a l  t e r m i n a l  p r o g r a m  m u s t  be u s e d  f o r  
t h i s  o p e r a t i o n .  f o r  t h o s e  who w i s h  t o  wr i te  t e r m i n a l  
p r o g r a m  t o  s u p p o r t  YUL'FIFAX, more i n f o r m a t i o n  i s  p r o v i d e d  i n  
t h e  "FAX O p e r a t i o n "  s e c t i o n  o f  t h i s  m a n u a l .  

When MULTIFAX i s  OFF, t h e  d e f a u l t  s e t t i n g ,  YFJ-1278 w i l l  
o p e r a t e  i n  s t a n d a r d  2 l e v e l s  FAX mode. FAX d a t a  f o r m a t  is 
s e n t  t o  t h e  YFJ-1278 p r i n t e r  p o r t  when PRINTGRA i s  OFF. I F  
PRINTCRA i s  ON ME'J-1278 w i l l  s e n t  2 l e v e l s  d a t a  t h e  t h e  RS- 
2 3 2  p o r t .  

N o t e  t h a t  when MULTIFAX i s  t u r n e d  ON, PRINTGRA command w i l l  
b e  i g n o r e d .  T h i s  means t h a t  u n d e r  FAX mode w i t h  MULTIFAX 
t u r n e d  O N ,  MFJ-12'78 w i l l  s t a r t  t o  s e n d  raw d s t a  t o  t h e  
t e r m i n a l  r e g a r d l e s s  o f  t h e  s e t t i n g  o f  PRINTGRA command. 
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- MYCALL call[-n] Mode : Packe t  

COMMANDS 

D e f a u l t :  NOCALL-0 

P a r a m e t e r s :  

c a l l  Callslgn o f  y o u r  MFJ-1278. 

n 0 - 15,  a n  o p t i o n a l l y  s p e c i f i e d  s u b - s t a t i o n  
ID ( S S I D ) .  

T h i s  command t e l l s  t h e  XFJ-1278 w h a t  i t s  callsign is. T h i s  
callsign w i l l  be  p l a c e d  i n  t h e  FROM address  f i e l d  f o r  a l l  
p a c k e t s  o r i g i n a t e d  by yDur YFJ-1278. I t  w i l l  a c c e p t  frames 
w i t h  t h i s  callsign i n  t h e  TO f i e l d  a n d  r e l a y  frames w i t h  
t h i s  callsign i n  t h e  d i , r p e a t  f i e l d .  MYCALL w i l l  a l s o  be 
u s e d  f o r  i d e n t i f i c a t i o n  p a c k e t s  ( s e e  H I D  and  ID). 

The d e f a u l t  callsign must  be c h a n g e d  f o r  p r o p e r  o p e r a t i o n  o f  
t h e  p r o t o c o l s .  T h e r e  s h o u l d  n e v e r  be more t h a n  o n e  s t a t i o n  
w i t h  t h e  same callsign ( i n c l u d i n g  SSL9) on t h e  a i r  a t  o n c e .  
The 3SI3 c a n  be u s e d  t o  d i s t i n g u i s h  two s t a t i o n s  w i t h  t h e  
same Aaateur c a l l .  The SSI:> w i l l  be 0 u n l e s s  e x p l i c i t l y  s e t  
t o  a n o t h e r  v a l u e .  
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- MYALIAS call[-n] Node: Packet 

COMMANDS 

Default: <blank> 

Par  aine t e r s : 

call Alternate identity of your '4FJ-1278. 

n 0-15, 3n optionally specified sub-station ID 
( S S I D )  . 

This command specifies an alternate callsign (in addition to 
the callsign specified in MYCALL) f o r  use as a digipeater 
only. 

I 
C 
( 

n some areas, wide coverage digipeaters operators have 
hanged the callsign OX their machine t3 a shorter and 
usually) easier to remember identifier. International 

Civil Aviation Organization ( I C A O )  airport identifiers, 
sometimes combined with telephone area codes, have been 
used. 

IJse of this command permits HID to identify normally with 
the MYCALL-specified callsign yet permit an alternate 
(alias) repeat-only trcallsign." 

MY SELC AL I' s s s s ' I  Mode: AMTOR Default: blank - 

MYSELCAL tells the YFJ-1278 what SELCAL you're station 
should respond to. See section "Mode A :  Setup'' f o r  
information on selecting a SELCAL f o r  y o u r  station, b a s e d  on 
your amateur callsign. 

Note that your MFJ-1278 will not respond t3 node A "AR,'' 
calls unless MYSELCAL is set u p .  
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NAVTEX Mode: N a v t e x  De f a  u 1 t : 0 F F 

NAVTEX i s  a immediate command. NAVTEX m u s t  b e  i s s u e d  u n d e r  
t h e  "a-cmd: amtor command p r o m p t .  l l n d e r  t h e  "a-cmd: 'I 

command p r o m p t ,  t y p e  NAVTEX t o  p u t  y o u r  '4FJ-1278 r e a d y  t o  
r e c e i v e  NAVTEX s i g n a l s  o n  513 KHz. Tune  y o u r  r a d i o  t o  5 1 8  
(Hz .  

To r e c e i v e  NAVTZX, MFJ-1278 m u s t  f i r s t  r e c e i v e  t h e  Z C Z C  
s t a r t  message, f o l l o w e d  by  t h e  f o u r  c h a r a c t e r  p r e a m b l e  
d e s c r i b e d  a b o v e .  I f  t h i s  i s  n o t  r e c e i v e d  i n t a c t ,  t h e  
message w i l l  n o t  b e  r e c e i v e d .  A t  t h e  e n d  o f  t h e  message, 
N N M N  w i l l  be  r e c e i v e d  a n d  t h e  ;"IE'J-1278 w i l l  s t o p  r e c e i v i n g  
t h e  N a v t e x  messaee. 

YFJ-12'78 w i l l  r emember  the l a s t  200 f o u r  cha rac t e r  p r e a m b l e s  
r e c e i v e d  w i t h  less  t h a n  l / B  o f  i t s  cha rac t e r s  r e c e i v e d  i n  
e r r o r .  :4FJ-1278 w i l l  n o t  r e p r i n t  a n y  o f  these  messages when 
t h e y  a r e  r e - t r a n s m i t t e d  f r o m  t h a t  N a v t e x  s t a t i o n .  I f  y o u  
e x i t  t h e  "a -cmd:"  command p r o m p t ,  t h e  p r e a m b l e  mernory i s  
e ra sed .  

E m e r g e n c y  messages a r e  n u m b e r e d  00 a n d  w i l l  a l w a y s  b e  
p r i n t e d  r e g a r d l e s s  o f  w h e t h e r  t h e y  h a v e  s l r e a d y  b e e n  
r e c e i v e d  . 

NAVSTN ' l ode :  V a v t e x  D e f a u l t :  ALL 

To p r e v e n t  y o u r  YE'J-1278 from r e c e i v i n g  c e r t a i n  N a v t e x  
s t a t i o n s ,  j u s t  t y p e  "NAVSTN X X X X X X X X X X X X X "  where each X i s  
t h e  i d e n t i f y i n g  l e t t e r  o f  t h e  s t a t i o n  y o u  w a n t  t o  r e c e i v e .  
Your  l i s t  o f  s t a t i o n s  t o  r e c e i v e  may c o n t a i n  u p  t o  26 
l e t t e r s ,  each r e p r e s e n t i n g  a s t a t i o n .  

For  e x a m p l e ,  i f  y o u  w a n t  t o  r e c e i v e  o n l y  s t a t i o n s  A ,  C a n d  
P ,  t h e n  y o u  t y p e  "NAVSTN ACP". O n l y  s i g n a l s  from t h e s e  
t h r e e  s t a t i o n s  w i l l  be r e c e i v e d  b y  your  'IFJ-1278. 

I f  y o u  w a n t  t o  p r e v e n t  c e r t a i n  s t a t i o n s  from b e i n g  r e c e i v e d ,  
l e a v e  t h e n  o f f  t h e  l i s t .  T h e n ,  t h o s e  s t a t i o n s  w i l l  n o t  be  
r e c e i v e d  w h i l e  o t h e r s  w i t h i n  t h e  r e c e i v i n g  a rea  will. 

You may a l s o  t y p e  "NAVSTN ALL" ( t h e  D e f a u l t  v a l u e )  t o  
r e c e i v e  a l l  N a v t e x  s t a t i o n s .  
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NAVMSG Mode: Vavtex D e f a u l t :  ALL 

NAVMSG works l i k e  t h e  NAVSTN command w i t h  t h e  ALL pararneter 
used t o  e x c l u d e  a l l ,  o r  t o  s p e c i f y  t h e  t y p e  o f  messages t o  
r e c e i v e .  

T h e  t y p e s  o f  Navtex n e s s a g e s  c u r r e n t l y  a r e :  

A :  N a v i g a t i o n a l  warnings 
5: Storm Warnings 
C:  R e p o r t s  o f  I c e  
D: Sea rch jRescue  Information 
E :  Weather f o r e c a s t s  
F :  P i l o t  S e r v i c e  Messages 
G :  D E C C A  System 

I :  Omega Systems 
J :  SATNAV Systems 

H: L3RAN-C 

Y thru-Z a r e  no t  i n  u s e  a t  t h i s  time. They a r e  r e s e r v e d  f o r  
f u t u r e  use. 

Chapter 6 Page 81 



MFJ-1278 Instruction Manual 

- NEWMODE ONlOFF '4ode: p a c k e t  

COMMANDS 

D e f a u l t :  O F F  

P a r  aine t e r s : 

O N  S w i t c h i n g  t:, d a t a  t r a n s f e r  mode o c c u r s  a t  t h e  
time o f  t h e  CONNECT command a n d  r e t u r n  t o  
command mode i s  a u t o m a t i c  a t  t h e  time o f  
d i s c o n n e c t  i o n .  

OFF S w i t c h i n g  t:) d a t a  t r a n s f e r  mode o c c u r s  a t  
time o f  c o n n e c t i o n  a n d  no r e t u r n  t o  command 
mode o c c u r s  a t  d i s c o n n e c t i o n .  

The NEWMODE command may be  u s e d  t o  s e l e c t  t h e  way t h e  i4FJ- 
12'78 b e h a v e s  when c o n n e c t i o n s  a r e  made a n d  b r o k e n .  

I f  NEWMODE i s  OFF, t h e  '4?J-1278 w i l l  r e m a i n  i n  Command Vode 
a f t e r  y o u  i s s u e  a CONNECT command u n t i l  a c o n n e c t i o n  i s  
a c t u a l l y  e s t a b l i s h e d .  When t h e  c o n n e c t i o n  i s  e s t a b l i s h e d ,  
t h e  ' IFJ-1219 w i l l  e n t e r  C o n v e r s e  ' l ode  o r  T r a n s p a r e n t  Flode, 
d e p e n d i n g  o n  t h e  s e t t i n g  o f  CONMODE. When t h e  c o n n e c t i o n  i s  
t e r m i n a t e d ,  t h e  MCJ-1278 remains i n  C o n v e r s e  o r  T r a n s p a r e n t  
',lode u n l e s s  you  h a v e  f o r c e d  i t  t o  r e t u r n  t o  Command Mode. 
T h i s  i s  t h e  same as t h e  b e h a v i o r  o f  TNC 1 ( r u n n i n g  v e r s i o n  
3 . x  s o f t w a r e )  u n d e r  t h e s e  c o n d i t i o n s .  

I f  NEWMODE i s  O N ,  t h e  IIFJ-1278 w i l l  e n t e r  C o n v e r s e  :.lode o r  
T r a n s p a r e n t  ;.lode as s o o n  a s  y:,u i s s u e  a CONNECT command, 
w i t h o u t  w a i t i n g  f o r  t h e  c o n n e c t i o n  t o  be e s t a b l i s h e d .  Anyt-  
h i n g  you  t y p e  w i l l  b e  p a c k e t i i e d  t o  b e  t r a n s m i t t e d  o n c e  t h e  
c o n n e c t i o n  i s  c o m p l e t e .  When t h e  c o n n e c t i o n  i s  b r o k e n ,  or 
i f  t h e  c o n n e c t  a t t e m p t  f a i l s ,  t h e  I I E ' J - l Z l 8  w i l l  r e t u r n  t o  
Command Mode. 

I f  y o u  h a v e  a B u l l e t i n  Board  p r o g r a m  d e s i g n e d  t o  work w i t h  
TNC 1 you  s h o u l d  s e t  NEWMODE OFF i f  t h e  p r o g r a m  r e l i e s  on 
t h e  s e q u e n c e  o f  a c t i o n s  u s e d  by  TNC 1 .  O t h e r w i s e ,  you  
s h o u l d  c h o o s e  t h e  s e t t i n g  f o r  NEWMODE t h a t  seems m o s t  
c o n v e n i e n t  t:, y o u .  
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- NOMODE @;OFF Yode : P a c k e t  

COMMANDS 

D e f a u l t :  OFF 

P a r a m e t e r s :  

ON The  i.1FJ-1278 w i l l  o n l y  s w i t c h  modes ( command ,  
c o n v e r s e  o r  t r a n s p a r e n t )  u p o n  e x p l i c i t  com- 
n a n d .  

OFF T h e  i-1FJ-1278 w i l l  s w i t c h  modes  i n  a c c o r d a n c e  
w i t h  t h e  s e t t i n g  o f  NEWMODE. 

When NOMODE i s  ON, t h e  i4FJ-12'78 w i l l  n e v e r  c h a n g e  b e t w e e n  
CONVERSE o r  TRANSPARENT mode t o   COMMAND^^^^ (3r v i c e - v e r s a )  
on i t s  own. O n l y  u s e r  commands  ( C O N V ,  TRANS, o r  ^ C )  may 
c h a n g e  t h e  t y p e  i n  mode. 

I f  NOMODE is OFF, t h e n  a u t o m a t i c  mode s w i t c h i n g  i s  h a n d l e d  
a c c o r d i n g  t o  t h e  s e t t i n g  o f  t h e  NEWMODE command. 

- NUCR ElOJF :4ode : ?acket  D e f a u l t :  OFF 

P a r  aine t e r s : 

ON < N U L L >  cha rac t e r s  a re  s e n t  t o  t h e  t e r m i n a l  
f o l l o w i n g  < C R >  C h a r a c t e r s .  

n a l  f o l l o w i n g  < C R >  c h a r a c t e r s .  

T h i s  command c a u s e s  t r a n s m i s s i o n  o f  <NULL> c h a r a c t e r s  (ASCII 
code $OO), p r o d u c i n g  a n  e f f e c t i v e  d e l a y  f o l l o w i n g  a n y  < C R >  
s e n t  t o  t h e  t e r m i n a l .  T h e  number  o f  < N U L L >  c h a r a c t e r s  i s  
d e t e r m i n e d  b y  t h e  command NULLS. T h i s  d e l a y  i s  r e q u i r e d  b y  
some h a r d c o p y  t e r m i n a l s .  You n e e d  t o  s e t  NUCR O N  i f  y o u r  
t e r m i n a l  misses o n e  o r  more cha rac t e r s  a f t e r  r e s p o n d i n g  t o  a 
< C R > .  I f  t h i s  i s  t h e  ca se ,  y o u  w i l l  sometimes see o v e r t y p e d  
1 i n e s .  

OFF <NULL> cha rac t e r s  a r e  n o t  s e n t  t o  t h e  termi- 
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NULF ONiOFF ‘$lode: P a c k e t  - - -- 

COMMANDS 

D e f a u l t :  OFF 

P a r  ame t i3 r s : 

O N  <MULL> c h a r a c t e r s  a r e  s e n t  t o  t h e  t e r m i n a l  
f o l l o w i n g  <LF> c h a r a c t e r s .  

OFF < N U L L >  c h a r a c t e r s  a r e  n o t  s e n t  t o  t h e  termi- 
n a l  f o l l o w i n g  < L F >  c h a r a c t e r s .  

T h i s  command causes t r a n s m i s s i o n  o f  <NULL> c h a r a c t e r s  (ASCII 
c o d e  $OO), p r o d u c i n g  an  e f f e c t i v e  d e l a y  f o l l o w i n g  any  < L C >  
s e n t  t o  t h e  t e r m i n a l .  T h e  number o f  <NULL> c h a r a c t e r s  i s  
d e t e r m i n e d  by t h e  command NULLS. T h i s  d e l a y  i s  r e q u i r e d  by 
some d i s p l a y  t e r m i n a l s .  You need t o  se t  NULF ON i f  y o u r  
t e r m i n a l  somet imes  misses c h a r a c t e r s  a t  t h e  b e g i n n i n g  o f  t h e  
1 i n e .  

NULLS n :.lode : P a c k e t  D e f a u l t :  0 - 
P a r a me t e r s : 

n 3 - 3 0 ,  s p e c i f y i n g  t h e  number o f  < N U L L >  char -  
a c t e r s  t o  send  a f t e r  < C R >  o r  <LF>.  

T h i s  command s p e c i f i e s  t h e  number o f  < N U L L >  c h a r a c t e r s  
(ASCII c o d e  $00) t o  s e n d  t o  t h e  t e r m i n a l  a f t e r  a < C R >  o r  
<LF> i s  s e n t .  I n  a d d i t i o n  t o  s e t t i n g  t h i s  p a r a m e t e r  v a l u e ,  
N U C R  a n d / o r  NULF m u s t  be se t  t o  i n d i c a t e  whe the r  n u l l s  a r e  
t o  be s e n t  a f t e r  < C R > ,  <LF>, o r  b o t h .  Devices r e q u i r i n g  
n u l l s  a f t e r  < C R >  a r e  t y p i c a l l y  hard-copy d e v i c e s  r e q u i r i n g  
time f o r  c a r r i a g e  movement. Devices r e q u i r i n g  n u l l s  a f t e r  
< L F >  a r e  t y p i c a l l y  C R T s  w h i c h  s c r o l l  s l o w l y .  E x t r a  n u l l  
c h a r a c t e r s  a r e  s e n t  o n l y  i n  Conver se  and Command Modes. 
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ON I OFF -- OMLC - ;:ode: AYTOR D e f a u l t :  OFF 

O u t p u t  map t o  lower case  (OMLC) when ON i n s t r u c t s  t h e  '.IE'J- 
1278 t o  c o n v e r t  a l l  l e t t e r  c h a r a c t e r s ,  e x c e p t  t h o s e  e c h o e d ,  
t o  t h e i r  lower case e q u i v a l e n t .  

- PACLEN n :.lode: P a c k e t  a e f a u l t :  1 2 9  

P a r a m e t e r s :  

n 0 - 255, s p e c i f y i n g  t h e  maximum l e n g t h  o f  t h e  
d a t a  p o r t i o n  o f  a p a c k e t .  The  v a l u e  0 i s  
e q u i v a l e n t  t o  256. 

The  I-IFJ-1278 w i l l  a u t o m a t i c a l l y  t r a n s m i t  a p a c k e t  when t h e  
number  o f  i n p u t  b y t e s  f o r  a p a c k e t  r e a c h e s  n. T h i s  v a l u e  i s  
u s e d  i n  b o t h  C o n v e r s e  a n d  T r a n s p a r e n t  :.lodes. 

I f  y o u  p e r f o r m  f i l e  t r a n s f e r s ,  y o u  s h o u l d  e x p e r i m e n t  w i t h  
b o t h  MAXFRAME a n d  PACLEN. If t h e  l i n k  i s  g o o d ,  t h e r e  i s  a n  
o p t i m u m  r e l a t i o n s h i p  b e t w e e n  t h e  p a r a m e t e r s  se t  by  t h e s e  
commands s o  t h a t  t h e  maximum number  o f  c h a r a c t e r s  o u t s t a n d -  
i n g  d o e s  n o t  e x c e e d  t h e  p a c k e t  r e c e i v e  b u f f e r  s p a c e  o f  t h e  
MFJ-12'78 r e c e i v i n g  t h e  d a t a .  

NOTE: A l t h o u g h  t h e r e  i s  no r e q u i r e m e n t  f o r  t w o  
T N C s  e x c h a n g i n g  d a t a  t o  h a v e  t h e  same PACLEN 
v a l u e ,  a l l o w i n g  more t h a n  129 c h a r a c t e r s  o f  d a t a  
i n  a p a c k e t  may be i n c o m p a t i b l e  w i t h  some v a r i e -  
t i e s  o f  TNCs.  
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PACTIME EVERYIAFTER n Mode: P a c k e t  

COMMANDS 

D e f a u l t :  AFTER 10 

P a r a m e t e r s :  

n 0 - 2 5 0 ,  s p e c i f y i n g  100 m s  i n t e r v a l s .  

E V E R Y  P a c k e t  t i m e o u t  o c c u r s  e v e r y  n"100 m i l l i -  
s e c o n d s .  

AFTER P a c k e t  t i m e o u t  o c c u r s  when n+100 m i l l i s e c o n d s  
e l a p s e  w i t h  no i n p u t  f rom t h e  c o m p u t e r  o r  
t e r m i n a l .  

T h i s  p a r a m e t e r  is  a l w a y s  u s e d  i n  T r a n s p a r e n t  Mode, and  w i l l  
a l s o  b e  u s e d  i n  C o n v e r s e  Mode i f  CPACTIME i s  ON.  When EVERY 
is  s p e c i f i e d ,  i n p u t  b y t e s  a r e  p a c k a g e d  a n d  q u e u e d  f o r  t r a n s -  
m i s s i o n  e v e r y  n+100 ms. When AFTER i s  s p e c i f i e d ,  b y t e s  a r e  
p a c k a g e d  when i n p u t  f r o m  t h e  t e r m i n a l  s t o p s  f o r  n"100 m s .  
I n  n o  case w i l l  a z e r o  l e n g t h  p a c k e t  be  p r o d u c e d ,  a n d  t h e  
t i m e r  i s  n o t  s t a r t e d  u n t i l  t h e  f i r s t  b y t e  i s  e n t e r e d .  A 
v a l u e  o f  0 f o r  n i s  a l l o w e d ,  a n d  c a u s e s  p a c k e t s  t o  be  g e n e -  
r a t e d  w i t h  n o  w a i t  t ime. 

Chapter 6 Page 06 



MFJ-1278 Instruction Manual 

PARITY n - Mode: A l l  

COMMANDS 

Default: 0 (none) 

Parameters: 

n 3 - 3, selecting a parity option froin the 
table below. 

This command sets the parity mode f o r  terminal o r  computer 
data transfer according to the following table: 

n Parity 

3 no parity 
1 odd parity 
2 no parity 
3 even parity 

The parity bit, if present, is automatically stripped on 
input and not checked i n  Command Mode and Converse ;.lode. I n  
Transparent Mode, a l l  eight bits, including parity if any, 
are transmitted i n  packets. If "no parity" is set and AWLEN 
is 7, the eizhth bit will be set to 0 in Transparent :.lode. 

----------- 
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Plode : Packe t  

COMMANDS 

D e f a u l t :  $16 <CTRL-V> 

P a r a m e t e r :  

n 3 - $ 7 F ,  s p e c i f y i n g  a n  ASCII cha rac t e r  c o d e .  

T h i s  command s e l e c t s  t h e  ASCII c h a r a c t e r  u s e d  f o r  t h e  " p a s s "  
i n p u t  e d i t i n g  command. The  p a r a m e t e r  n i s  t h e  ASCII c o d e  
f o r  t h e  c h a r a c t e r  y o u  w a n t  t o  t y p e  i n  o r d e r  t o  i n c l u d e  t h e  
f o l l o w i n g  c h a r a c t e r  i n  a p a c k e t  o r  t e x t  s t r i n g .  You c a n  
e n t e r  t h e  c o d e  i n  e i t h e r  h e x  o r  decimal.  

You c a n  u s e  t h i s  c h a r a c t e r  t o  s e n d  any c h a r a c t e r  i n  p a c k e t s ,  
e v e n  t h o u g h  t h a t  cha rac t e r  may h a v e  some s p e c i a l  f u n c t i o n .  
Fo r  e x a m p l e ,  s u p p o s e  y o u  h a v e  s e t  COMMAND 3 ,  s p e c i f y i n g  t h a t  
<CTRL-C> i s  y o u r  Command Mode e n t r y  cha rac t e r .  I f  you  u s e  a 
B u l l e t i n  B o a r d  p r o g r a m  t h a t  r e q u i r e s  a <C'I'RL-C> t o  e s c a p e  
f r o m  some o p e r a t i o n ,  y o u  w i l l  t y p e  

< CTRL-V> < C'TRL- C >  

t o  i n s e r t  a <CTRL-C> c h a r a c t e r  i n  y o u r  p a c k e t .  O f  c o u r s e ,  
i f  y o u  do  t h i s  f r e q u e n t l y  you  would be b e t t e r  o f f  t o  c h a n g e  
y o u r  Command Yode e n t r y  c h a r a c t e r .  

A common u s e  f o r  t h e  p a s s  c h a r a c t e r  i s  t o  a l l o w  <CR> t o  b e  
i n c l u d e d  i n  t h e  BTEXT a n d  CTEXT m e s s a g e s .  S i m i l a r l y ,  y o u  
c a n  i n c l u d e  < C R >  i n  t e x t  when y o u  a r e  i n  C o n v e r s e  Mode, t o  
s e n d  m u l t i - l i n e  p a c k e t s .  ( T h e  d e f a u l t  s e n d - p a c k e t  c h a r a c t e r  
i s  < C R > . )  
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- PASSALL -- ON(0FF Yode: P a c k e t  

P a r a m e t e r s :  

ON MFJ-1278 w i l l  a 
C R C s .  

c e p t  

COMMANDS 

D e f a u l t :  OFF 

a c k e t s  w i t h  i n v a l i d  

OFF YFJ-1278 w i l l  o n l y  a c c e p t  p a c k e t s  w i t h  v a l i d  

T h i s  command c a u s e s  t h e  XFJ-12'78 t o  d i s p l a y  p a c k e t s  received 
w i t h  i n v a l i d  C R C  f i e l d s .  P a c k e t s  a r e  a c c e p t e d  f o r  d i s p l a y  
d e s p i t e  C R C  e r r o r s  i f  t h e y  c o n s i s t  o f  a n  e v e n  m u l t i p l e  o f  8 
b i t s  a n d  u p  t o  333 b y t e s .  The NFJ-1278 w i l l  a t t e m p t  t o  
d e c o d e  t h e  a d d r e s s  f i e l d  and  d i s p l a y  t h e  c a l l s i g n ( s )  i n  t h e  
s t a n d a r d  m o n i t 3 r  f o r m a t ,  f o l l o w e d  b y  t h e  t e x t  o f  t h e  p a c k e t .  

T h i s  mode i s  n o t  n o r m a l l y  e n a b l e d ,  s i n c e  r e j e c t i o n  o f  a n y  
p a c k e t  w i t h  a n  i n v a l i d  C R C  f i e l d  i s  w h a t  i n s u r e s  t h a t  re-  
c e i v e d  p a c k e t  d a t a  i s  e r r o r - f r e e .  T h i s  mode m i g h t  be e n a -  
b l e d  f o r  t e s t i n g  a m a r g i n a l  R F  l i n k  o r  d u r i n g  o p e r a t i o n  
u n d e r  o t h e r  u n u s u a l  c i r c u m s t a n c e s .  

I f  you  s e t  PASSALL ON a n d  m o n i t o r  a m o d e r a t e l y  n o i s y  c h a n n e l  
you  w i l l  p e r i o d i c a l l y  see  I t p a c k e t s t '  d i s p l a y e d  i n  t h i s  mode, 
s i n c e  t h e r e  i s  no b a s i s  f o r  d i s t i n g u i s h i n g  a c t u a l  p a c k e t s  
r e c e i v e d  w i t h  e r r o r s  f r o m  random n o i s e .  

C R C s .  

L o g g i n g  o f  s t a t i o n s  hea rd  ( f o r  d i s p l a y  b y  MHEARD)  i s  d i s a b -  
l e d  w h e n e v e r  PASSALL i s  ON, s i n c e  t h e  callsigns d e t e c t e d  may 
b e  i n c o r r e c t .  
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PIXTONES n Mode: FAX/SS-V S e f a u l t  : ( s e e  b e l o w )  

n = a a a , D b b , c c c , j a d  

? I ) ( . i Z N K S  i s  a r r a n g e d  i n  t h e  fall3wing f o r m a t :  

?IXTc?Vt'S a a n , b b b , c c c , d d d , e e e ,  f f f , g q g . 9 h h  

w h e r e ,  

a a a  i s  t h e  v a l u e  w h i c h  d e t e r m i n e s  t h e  " w n i t e "  a r e a  o f  
t h e  t r a n s m i t t e d  p i c t u r e .  

h h h  i s  t h e  v s l u e  w h i c h  d e t e r n i i n e s  t h e  " b l a c k "  a r e a  o f  
t n e  t r a n s m i t t e d  p i c t u r e .  

'The v a l u e s  b e t . d e e n  a a a  a n d  hhh ' d e f i n e  t h e  g r a y  n r e a s  
o f  t h e  t r a n s n i t t e d  p i c t u r e s .  

' [ h e  d e f a u l t  PLXTOI~!EF v?il!Jes a r e :  

2 1 X I C F: E S S E 3 , S I? A. , .S ?8 , .F 9 8 , :5 i! 3 , :F 7 3  , 'E 3 9 , .S A 0  

N o t e  t h a t  i n  i: g r a y - l e v e l s  o f  S.ST'd o r  k8A.X t r a n s m i s s i o n  
(c3mmand SLEVFLS i s  !3L;!s), , l ? J - ! Z ? ?  w i l l  a u t 3 r r i a t i c a l l y  s e l e c t  
3 n l y  f o u r  o f  t h e  ?i:x:-ONLS v a l  i es  y 2 u  h a v e  c h o s e n .  ~ L X l ' J r , . t S  
3 0 ~ s  n o t  a f f e c t  2 l e v e l s  ? A X  t r a n s m i t t i n g .  

PIXTONES d e t e r m i n e  t h e  number  of g r a y  l e v e l s  on a p i c t t i r e  
v h i c h  t h e  ',l'.,J-1278 i s  c a p a b l e  o f  t r a n s m i t t i n g .  C u r r e n t  
?I:IIC?jES comrnancj i s  s e t  t o  3 l e v e l s  o f  gray. L a c n  l e v e l  o f  
g r a y  i s  r e p r e s e n t e d  b y  a t o n e  p r o d u c e d  b y  t h e  ;;,7-12/.3 
m u l t i - g r a y  l e v e l  rc3dea .  

7 0  u s e  ?::<iOriE.5 t h e  t e r m i n a l  ,-rS,grsm w h i c h  s u p p o r t  y o u r  
c o m p u t e r  n u s t  b e  a b l e  t o  s u p p o r t  t h e  raw d 3 t a  f o r m a t  
r e q u i r e d  b y  t h e  ' : : . 5 - 1 2 i B .  S e e  ,?hhapter 4 in t h i s  m a n u a l  i n d e r  
" ' ,Tul ' , i - leve l  ; A X I S S ' I V  ' : r a n s x i ; t i n g "  for m o r e  d e t a i l  a b o u t  
t h e  r aw d a t q  f o r m a t .  

':he 15 t o n e s  w h i c h  c a n  b e  r r a d u c e 5  o y  t h e  M L J - l L / Y  i ; A X / 8 S L V  
modem (in Hz) 3re :  

The  t o n e  b e i n g  t r a n s m i t t e d  d e t e r m i n e s  t h e  s h a d e  o f  g r a y  i n  
t h e  p i c t u r e .  The  h i g h e r  t h e  t o n e  t h e  l i g h t e r  t h e  g r a y .  
1500 Hz i s  f o r  t h e  sync, 155: qz is  b l a c k  a n d  2 2 5 0  Fiz is 
w h i t e .  T h e  o t h e r  t 3 n e s  d e t e r m i n e  t h e  s h a d e s  b e t w e e n  t h e  
b l s c k  a n d  t h e  w h i t e  a r e a s .  
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PIXiONES v a l u e s  a r e  i n  H E X .  'The h i g h e r  t h e  t o n e  t h e  l i g h t e r  
s h a d e  o f  g r a y .  I f  t h e  p i c t u r e  t r a n s m i t t e d  d o e s  n o t  seem t o  
h a v e  t h e  r i g h t  c o n t r a s t ,  t r y  a n d  r e se t  t h e  PIXlONES v a l u e s .  

T h e  H E X  v a l u e s  w h i c h  r e p r e s e n t  t h e  PIXTONES f o r  t h e  p i c t u r e s  
t o  b e  t r a n s m i t t e d  a r e  l i s t e d  i n  T a b l e  b e l o w :  

PIXTOPIES V a l u e s  ( H E X )  I FAX/SS'I'V Transmi t  T o n e s  ( H z )  

s y n c  ( n o t  s e l e c t a b l e )  1 5 0 0  
SO0 1550 W h i t e  
$ A9 1 6 0 0  
$33 1650 
$ a3 1 7 3 0  
$38 1 7 5 0  
$ A9 1800 L i g h t  > r a y  
933 I 8 5 0  
$ E 3  I930 

ec 1350 
SbA 2 0 3 0  
5 3F 2 0 5 0  L a r k  ; r a y  
3 9  2100 
$ aD 21  53 
$EjR 2230 
$ E l .  2253 b l a c k  

.. 
,. .. 

.. 
,. 

L. 

.. 
L. 

,. 

_ _ _  _ _ _  _ _ -  _ - _ _ _ _  -__-_-_-__-I--- ~ --I--~- 
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PKTPIX ONlOFF ' lode : P a c k e t  

COMMANDS 

D e f a u l t :  OFF  

P a r a m e t e r s :  

0 PJ blF'J-1278 s e n d s  p a c k e t  d a t a  t o  t h e  p r i n t e r  p o r t  

OFF YFJ-1278 s e n d s  p a c k e t  d a t a  t o  t h e  RS-232 p o r t  

The PKTPIX command p r o v i d e s  a n e t h o d  f o r  t h e  YFJ-1278 t o  
p r i n t  p a c k e t  p i c t u r e s  a n d  o t h e r  g r a p h i c s - f o r m a t  d a t a  
t r a n s m i t t e d  by  a n o t h e r  s t a t i o n  i n  t h e  VHF p a c k e t  mode. When 
PKTPIX i s  t u r n e d  ON, t h e  HFJ-1278 becomes  r e a d y  t o  p r i n t  
g r a p h i c s  d a t a .  

P a c k e t  p i c t u r e s  d a t a  t r a n s m i t t e d  from t h e  c o n n e c t i n g  p a c k e t  
s t a t i o n  a r e  r e c e i v e d  a n d  d a t a  i s  s e n t  d i r e c t l y  t o  t h e  
p r i n t e r  a t t a c h e d  t o  t h e  ilFJ-1278, w i t h o u t  a n y  i n t e r v e n i n g  
m o d i f i c a t i o n .  T h e r e f o r e ,  a l l  d a t a  Y U S r  u s e  t h e  same p r i n t e r  
c o n t r o l  c o d e s  t h a t  y o u r  p r i n t e r  uses.  T y p i c a l l y  EPSON 
f o r m a t  c o d e s  w i l l  b e  u s e d .  

Packe t  p i c t u r e  p r i n t i n g  t o  t h e  '4FJ-1278 p r i n t e r  p o r t  
r e q u i r e s  you  t o  f i r s t  e s t a b l i s h  a p a c k e t  c o n n e c t i o n  w i t h  t h e  
s t a t i o n  who i s  g o i n g  t:, s e n d  t h e  p i c t u r e .  N o t e  t h a t  y o u  
w o n ' t  b e  a b l e  t o  c a l l  lip PKTPTX u n t i l  t h e  c o n n e c t i o n  i s  
n a d e .  You m u s t  h a v e  t h e  p r i n t e r  powered  a n d  s e l e c t e d  b e f o r e  
'4FJ-1278 w i l l  l e t  you use t h e  PKTPIX command. 

Once t h e s e  c o n d i t i o n s  a r e  met, a l l  d a t a  r e c e i v e d  o v e r  t h e  
p a c k e t  l i n k  a r e  s e n t  d i r e c t l y  t o  t h e  p r i n t e r ,  

E x i t  PKTPIX by u s i n g  t h e  e s c a p e - t o - c n d :  mode s e q u e n c e  f o r  
TRANSPARENT c o n n e c t i o n s .  i l s e  C ' r R L - C  t h r e e  times ( d e f a u l t ) ,  
o r  a s y n c h r o n o u s  BREAK. 
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PRINTGRA ON OFF Node : FAX/SS'PV D e f a u l t :  ON 

F o r  FAX a n d  SSTV m o d e s ,  t h e  s e t t i n g  o f  PRINTGRA 
d e t e r m i n e s  wha t  t h e  :4FJ-1278 w i l l  d o  w i t h  d e m o d u l a t e d  
g r a p h i c s .  I n  m u l t i - l e v e l  FAX mode when Y'JLTIFAX command i s  
t u r n e d  O N ,  t h e  s e t t i n g  PRINTGRA (ON o r  3 F F )  w i l l  n o t  b e  
u s e f u l .  

IJnder 2 l e v e l  ?AX/SS'i'V f o r m a t ,  when PRINTGRA i s  O N ,  t h e  MFJ- 
1 2 7 8  e x p e c t s  a n d  p r i n t s  t o  t h e  Epson g r a p h i c s  p r i n t e r  
a t t a c h e d  t o  t h e  p r i n t e r  p o r t .  When OFF, g r a p h i c s  a r e  s e n t  
t o  t h e  u s e r ' s  t e r m i n a l  i n  f o r m a t :  

L F ,  C R ,  ESC x x ,  ESC x x x , < < n n n  c h a r a c t e r s  o f  g r a p h i c s > >  

The FAX/SS,l'V frame s e n t  t o  t h e  u s e r ' s  t e r m i n a l  c o n t a i n s  
c a r r i a g e  c o n t r o l  i n f o r m a t i o n ,  g r a p h i c s  s e t u p  i n f o r m a t i o n  
a n d  "nnn'l c o l u m n s  o f  & r o w  h i g h  d o t  g r a p h i c s .  

S p e c i a l  n o t e :  i n  o r d e r  t o  a l l o w  t h e  FAX/SS,i'V f r a m e s  t o  p a s s  
t h r o u g h  w i t h o u t  s p e c i a l  h a n d l i n g ,  e a c h  c h a r a c t e r  i n  t h e  
frame i s  b i a s e d  upward w i t h  t h e  v a l u e  30Hex, s o  only 
c h a r a c t e r s  o f  ASCII v a l u e  3C)H t h r o u g h  7FH a r e  s e n t  t o  t h e  
t e r m i n a l .  

4 few s i d e  e f f e c t s  o f  t h e  s p e c i a l  h a n d l i n g :  

1 .  FAX/SSTV frames a n d  p i c t u r e s  may be t r a n s m i t t e d  i n  PACKE'T  
o r  ASCII o r  l o g g e d  t o  d i s k  w i t h o u t  c o n c e r n  f o r  b i n a r y  
t r a n s f e r s  

2 .  T h e  " X I '  v a l u e s  i n  t h e  FAX/SSTV h e a d e r  a r e  n o t  u s e f u l  f o r  
d e t e r m i n i n g  t h e  f o r m a t  o f  t h e  FAX/SS'I'V p i c t u r e  ( s i n c e  2 
b i t s  o f  t h e  8 b i t  l e n g t h s  a r e  l o s t ) .  T h i s  is  n o t  s e r i o u s  
p r o v i d e d  you  a r e  a w a r e  o f  w h i c h  f o r m a t  a FAX/SS'I'V 
p i c t u r e  was c o p i e d  u n d e r .  

The number o f  g r a p h i c s  c h a r a c t e r s ,  " n n n " ,  f o l l o w i n g  a 
FAX/SSl?V frame h e a d e r ,  d e p e n d s  on t h e  FAXMaDE/TVYODE. S e e  
h o r i z o n t a l  d e n s i t y  u n d e r  t h e  FAXMODE/TVMODE command f o r  more 
i n f o r m a t  i o n .  
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- PRINTER O N  OFF !4ode: A l l  D e f a u l t :  OFF 

PRINTER t u r n s  t h e  p a r a l l e l  p r i n t e r  p o r t  ON a n d  OFF. 

-- 

PRINTTES Xode: ALL D e f a u l t :  o f f  

PRINTTES i s  a command u s e d  t o  t e s t  t h e  p r i n t e r  c o n n e c t e d  t o  
t h e  p a r a l l e l  p o r t  o f  t h e  MFJ-1278.  When PRINI 'TES i s  
e x e c u t e d  from command mode, t h e  MFJ-1278 w i l l  s e n d  223 
c h a r a c t e r s  t o  t h e  p r i n t e r ,  s t a r t i n g  a t  ASCII SPACE ( v a l u e  
3 2  dec imal )  a n d  e n d i n g  w i t h  t h e  v a l u e  255 d e c i m a l  w h i c h  
i s  n o t  a n  ASCII c h a r a c t e r  b u t  may be a g r a p h i c s  
c h a r a c t e r .  T h i s  t e s t  d o e s  NO' r  f o r m a t  w i t h  a n y  c a r r i a g e  
r e t u r n / l i n e  feed s e q u e n c e s ,  t h e r e f o r e  t h e  p r i n t e r  a t t a c h e d  
MUST be  c o n f i g u r e d  f o r  "Auto  N e w l i n e "  o r  " L i n e  Wrap ON" 
i n  o r d e r  t o  p r i n t  a l l  t h e  c h a r a c t e r s .  
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Mode : AMTOR E T  

COMMANDS 

Default: (command) 

QRT is used to: 

1. End a mode A ltAi?Q1l connection 

When the contact is completed and you are ready to break the 
link, issue 4Rr to break it and return the :1FJ-1278 to 
standbylreceive mode. 

2. Stop a broadcast in mode B (FEC) and mode S ( S E L C A L L )  

When you're broadcast is complete type 4RT to return the 
iv1FJ-1278 to standby 1 receive mode. 

(see also R) 

R Yode : AMTOK Default: (command) - 

R is equivalent to QRT. T h e  R command r e t u r n s  the NFJ-12'78 
to standby 1 receive mode. 

(see 2 R T )  
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- R A D I O  n Mode: A l l  D e f a u l t :  1 

P a r a m e t e r s :  

n 1 - 2 ,  S p e c i f y i n g  t h e  r a d i o  p o r t  t o  b e  
u s e d .  

R A D I O  command a l l o w s  u s e r  t o  se lec t  t h e  r a d i o  p o r t s  o f  t h e  
MFJ-1278. From command mode, t y p i n g  R A D I O  1 w i l l  c a u s e  t h e  
MFJ-1278 t o  s e l ec t  r a d i o  p o r t  1 a s  t h e  a c t i v e  r a d i o  p o r t .  
T y p i n g  Rad io  2 w i l l  c a u s e  t h e  MFJ-1278 t o  s e l ec t  r a d i o  
p o r t  2 a s  t h e  a c t i v e  r a d i o  p o r t .  When i n i t i a l l y  powered 
u p ,  t h e  MFJ-1278 d e f a u l t s  t o  r a d i o  p o r t  it was s e t  t o  when 
l a s t  powered down. 

- RANDOMCW ON I OFF Mode: CW D e f a u l t :  OFF 

Pseudo  random CW i s  s e n t  when i n  CW mode and RANDOMCW i s  
t u r n e d  O N .  To t e r m i n a t e  s e n d i n g  random CW, t y p e  "CTL-Ctt and 
set  RANDOMCW t o  OFF a g a i n .  

- RBITMASK $xx Mode: RTTY/ASCII D e f a u l t :  0 

xx 0 - $ 7 F ,  s p e c i f y i n g  t h e  b i t  i n v e r s i o n  
d u r i n g  r e c e i v i n g .  

RBITMASK command c o n t r o l s  t h e  b i t  i n v e r s i o n  a p p l i e d  t o  
r e c e i v e d  A S C I I  and  RTTY. B i t  i n v e r s i o n  i s  a s i m p l e  means o f  
e n c r y p t i o n .  RBITMASK s h o u l d  b e  s e l e c t e d  t o  ma tch  t h e  
i n v e r s i o n  p a t t e r n  o f  t h e  s t a t i o n  you a r e  r e c e i v i n g .  
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- RECONNECT c a l l l  [ V I A  c a l l 2 [ , c a l l 3  ..., cal l911 Node: P a c k e t  

P a r a m e t e r s :  

c a l l l  C a l l s i g n  o f  TNC t o  b e  r e c o n n e c t e d  t o .  

c a l l 2  O p t i o n a l  c a l l s i g n ( s )  o f  T N Z ( s )  t3 be  
d i g i p e a t e d  t h r o u g h .  As many a s  e i g h t  
d i g i p e a t  a d d r e s s e s  c a n  be s p e c i f i e d .  

RECONNECT i s  an  immediate command. I t  may b e  u s e d  t o  c h a n g e  
t h e  p a t h  t h r o u g h  w h i c h  you a r e  c u r r e n t l y  c o n n e c t e d  t o  a 
s t a t i o n .  I t  may o n l y  b e  u s e d  when y o u r  ’4FJ-12’78 i s  
c o n n e c t e d  on t h e  c u r r e n t  s t r e a m  t o  t h e  s t a t i o n  y o u  w i s h  t o  
RECONNECT t o .  

I n t e g r i t y  o f  f r a m e s  i n  f l i g h t  b e t w e e n  y o u r  s t a t i o n  and  t h e  
RECONNECTed s t a t i o n  a t  t h e  time o f  RECONNECT i s  n o t  a s s u r e d .  

RESTART Mode: .411 

RESTART i s  a n  immediate command. I t  r e - i n i t i a l i z e s  t h e  i4FJ- 
1 2 7 8  u s i n g  t h e  d e f a u l t s  s t o r e d  i n  bbRA:JI. T h e  e f f e c t  o f  t h i s  
command i s  t h e  same as  t u r n i n g  t h e  YFJ-1278 OFF t h e n  ON 
a g a i n .  

RESTART d o e s  n o t  c a u s e  a r e s e t  o f  t h e  p a r a n e t e r s  i n  bbRAA. 
S e e  a l s o  t h e  RESET command. 
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REDISPLA n Yode: A l l  

COMMANDS 

D e f a u l t :  $12 <CL'RL-R> 

Paraine t e r s : 

n 0 - $ 7 F ,  s p e c i f y i n g  a n  ASCII c h a r a c t e r  c o d e .  

T h i s  command i s  u s e d  t o  c h a n g e  t h e  r e d i s p l a y - l i n e  i n p u t  
e d i t i n g  c h a r a c t e r .  The  p a r a m e t e r  n i s  t h e  ASCII c o d e  f o r  
t h e  c h a r a c t e r  y o u  wan t  t:, t y p e  i n  o r d e r  t o  r e d i s p l a y  t h e  
c u r r e n t  i n p u t  l i n e .  You c a n  e n t e r  t h e  c o d e  i n  e i t h e r  hex  o r  
d e c  imal. 

You c a n  t y p e  t h i s  c h a r a c t e r  t:, c a u s e  t h e  MFJ-1278 t o  r e t y p e  
a l i n e  y o u  h a v e  b e g u n .  When y o u  t y p e  t h e  r e d i s p l a y - l i n e  
c h a r a c t e r ,  t h e  f o l l o w i n g  t h i n g s  h a p p e n :  F i r s t ,  t y p e - i n  f l o w  
c o n t r o l  i s  t e m p o r a r i l y  r e l eased  ( i f  i t  was e n a b l e d ) .  T h i s  
d i s p l a y s  a n y  i n c o m i n g  p a c k e t s  t h a t  a r e  p e n d i n g .  Then a 
< B A C 4 S L A S H >  c h a r a c t e r  i s  t y p e d ,  a n d  t h e  l i n e  y o u  h a v e  b e g u n  
i s  r e t y p e d  on  t h e  n e x t  l i n e .  I f  you h a v e  d e l e t e d  and  re- 
t y p e d  a n y  c h a r a c t e r s ,  o n l y  t h e  f i n a l  form o f  t h e  l i n e  w i l l  
be  shown.  You a r e  now r e a d y  t 3  c o n t i n u e  t y p i n g  where y o u  
l e f t  o f f .  

You c a n  u s e  t h e  r e d i s p l a y - l i n e  c h a r a c t e r  t o  see a " c l e a n "  
c o p y  o f  y o u r  i n p u t  i f  you  a r e  u s i n g  a p r i n t i n g  t e r m i n a l  a n d  
y o u  h a v e  d e l e 4 e d  c h a r a c t e r s .  I f  y o u  h a v e  se t  BKONDEL OFF, 
d e l e t i o n s  a r e  d e s i g n a t e d  w i t h  <BACKSLASH> c h a r a c t e r s ,  r a t h e r  
t h a n  by  t r y i n g  t o  c o r r e c t  t h e  i n p u t  l i n e  d i s p l a y .  T h e  
r e d i s p l a y e d  l i n e  w i l l  show t h e  c o r r e c t e d  t e x t .  

You can a l s o  u s e  t h i s  c h a r a c t e r  i f  y o u  a r e  t y p i n g  a message 
i n  C o n v e r s e  Mode a n d  a p a c k e t  comes  i n .  You c a n  see t h e  
i n c o m i n g  m e s s a g e  b e f o r e  y o u  s e n d  y o u r  p a c k e t ,  w i t h o u t  
c a n c e l i n g  y o u r  i n p u t .  
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RESET Mode: A l l  

T h i s  i s  a n  i m m e d i a t e  command. I t  r e s e t s  a l l  p a r a m e t e r s  t o  
t h e i r  d e f a u l t  s e t t i n g s  a n d  r e - i n i t i a l i z e s  t h e  MFJ-1278. 

WARNING: A l l  p a r a m e t e r  c u s t o m i z i n g  and  m o n i t o r  
l i s t s  a r e  l o s t .  

I f  y o u  w a n t  t o  r e - i n i t i a l i z e  t h e  MFJ-1278 u s i n g  t h e  
p a r a m e t e r  v a l u e s  i n  b a t t e r y  b a c k e d - u p  R A M ,  you s h o u l d  t u r n  
t h e  MFJ-1273 o f f  t h e n  o n  a g a i n  r a t h e r  t h a n  u s i n g  t h i s  
command. 

- RESPTIME n Yode: P a c k e t  D e f a u l t :  5 

P a r a m e t e r s :  

n 3 - 259, s p e c i f y i n g  100 ms i n t e r v a l s .  

T h i s  command s e t s  a minimum d e l a y  t h a t  i s  i m p o s e d  on acknow- 
l e d g m e n t  p a c k e t s .  T h i s  d e l a y  may r u n  c o n c u r r e n t l y  w i t h  
d e f a u l t  wait se t  by  DWAIT a n d  a n y  random w a i t  i n  e f f e c t .  

T h i s  d e l a y  c a n  be  u s e d  t o  i n c r e a s e  t h r o u g h p u t  d u r i n g  o p e r a -  
t i o n s  s u c h  as  f i l e  t r a n s f e r  when t h e  s e n d i n g  TNC u s u a l l y  
s e n d s  t h e  maximum number o f  f u l l - l e n g t h  p a c k e t s .  O c c a s i o n -  
ally, t h e  s e n d i n g  TNC may n o t  h a v e  a p a c k e t  r e a d y  i n  time t o  
p r e v e n t  t r a n s m i s s i o n  f r o m  b e i n g  s t o p p e d  t e m p o r a r i l y ,  w i t h  
t h e  r e s u l t  t h a t  t h e  a c k n o w l e d g m e n t  o f  e a r l i e r  p a c k e t s  c o l -  
l i d e s  w i t h  t h e  f i n a l  p a c k e t  o f  t h e  s e r i e s .  I f  t h e  r e c e i v i n g  
TNC sets  RESPTIME t o  10, s a y ,  these c o l l i s i o n s  w i l l  b e  
a v o i d e d .  

Chapter 6 Page 99 



MFJ-1278 I n s t r u c t i o n  Manual COMMANDS 

RESTORE Xode: A V T O R  D e f a u l t :  (command) - 

RESTORE r e t u r n s  t h e  YFJ-1278 AATOR c o d e  c o n v e r t e r  t o  "LI"RSfl 
c a s e ,  and i t  f l u s h e s  t h e  t r a n s m i t  b u f f e r .  For  an  
e x p l a n a t i o n  on "LTRS"  and "FISS", see any t e x t  d e s c r i b i n g  
t h e  Hur ray  / Baudot  code .  

- RETRY n 

P a r a m e t e r :  

I1 

',lode : P a c k e t  D e f a u l t :  13 

0 - 1 5 ,  s p e c i f y i n g  t h e  maximum number o f  
p a c k e t  r e t r i e s  . 

T h e  p r o t o c o l  a l l o w s  f o r  r e t r i e s ,  i . e . ,  r e t r a n s m i s s i o n  o f  
f r a m e s  t h a t  a r e  n o t  acknowledged .  Frames a r e  r e - t r a n s m i t t e d  
n times b e f o r e  t h e  o p e r a t i o n  i s  a b o r t e d .  T h e  time be tween 
r e t r i e s  i s  s p e c i f i e d  by t h e  command FRACK. 4 v a l u e  o f  0 f o r  
n s p e c i f i e s  an i n f i n i t e  number o f  r e t r i e s .  I f  t h e  number o f  
r e t r i e s  i s  exceeded ,  t h e  i.IF'J-1278 g o e s  t o  t h e  d i s c o n n e c t e d  
s t a t e  ( w i t h  an i n f o r m a t i v e  message i f  n o t  i n  T r a n s p a r e n t  
Xode) .  See  a l s o  t h e  FRACK command. 
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RFE ONlOFF - -- Mode: AMTOR Default: OFF 

RFE is the Retry ForEver parameter. When ON a mode A call 
will continue until successful or a I1QRTl1 o r  lfRtl command is 
issued. 

ON I OFF -- - R I N V  Mode: AMTOR Default: OFF 

RINV controls whether the incoming received signal is 
inverted before detection/processing. It i s  similar to 
RXINVERT in RTTY/ASCII mode. 
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- RXBLOCK @ / O F F  Node: P a c k e t  

COMMANDS 

Defaul t :  OFF 

P a r a m e t e r s :  

ON The 4FJ-1278 w i l l  s e n d  d a t a  t o  t h e  t e r m i n a l  
i n  RXBLOCK f o r m a t .  

OFF The MFJ-1278 w i l l  seild d a t a  t o  t h e  t e r m i n a l  
i n  s t a n d a r d  f o r m a t .  

RXBLOCK i s  d e s i g n e d  f o r  a u t o m a t e d  o p e r a t i o n s ,  s u c h  a s  p a c k e t  
b u l l e t i n  board s t a t i o n s .  I t  is  i n t e n d e d  t o  h e l p  s u c h  s y s -  
tems d i s c r i m i n a t e  be tween d a t a  r e c e i v e d  f rom t h e  c o n n e c t e d  
s t a t i o n  and MFJ-1278-generated messages .  

C o r r e c t  o p e r a t i o n  o f  RXBLOCK i s  d e p e n d e n t  on t h e  AWLEN 
p a r a m e t e r  g e t t i n g  se t  t o  8 ( b i t s )  s i n c e  t h e  c h a r a c t e r  FF hex 
marks t h e  b e g i n n i n g  o f  a r e c e i v e d  d a t a  u n i t  h e a d e r .  

When RXBLOCK i s  o n ,  da t a  from o t h e r  s t a t i o n s  w i l l  b e  s e n t  
f rom t h e  MFJ-12'78 i n  t h e  f o l l o w i n g  f o r m a t :  

( p r e f i x  ) (  l e n g t h  ) ( p i d  ) ( d a t a  ) 

The f i e l d s  above  a r e  d e f i n e d  a s  f a l l o w s :  

p r e f i x  $FF : :=  A c h a r a c t e r  w i t h  a l l  8 b i t s  s e t  
l e n g t h  LO ::= The h i g h  o r d e r  l e n g t h  o f  t h e  d a t a ,  

l e n g t h ,  and p i d  f i e l d s  l o g i c a l l y  ORed 
w i t h  t h e  v a l u e  $FO 

L1 ::= The low o r d e r  l e n g t h  o f  t h e  d a t a ,  
l e n g t h ,  and p i d  f i e l d s  

p i d  PID : := The  P r o t o c o l  I D e n t i f i e r  b y t e  received 
f o r  t h e  f o l l o w i n g  d a t a  f i e l d  

d a t a  D A T A  : : =  [ O p t i o n a l ] ,  v a r i a b l e  l e n g t h  d a t a  

For  b e s t  o p e r a t i o n  i t  i s  s u g g e s t e d  t h a t  p a r a m e t e r s  l i k e  
AUTOLF, MFILTER e t c .  be  se t  OFF i n  o r d e r  t o  p r e v e n t  
u n c e r t a i n t i e s  i n  t h e  s i z e  o f  t h e  d a t a  f i e l d .  
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RXCAL ivlode: A l l  

RXCAL i s  a n  immediate command. When i n v o k e d ,  t h e  NFJ- 
1278 g e n e r a t e s  t e s t  s i g n a l s  ( b a s e d  on  CALSET -- see b e l o w )  
t h a t  a r e  u s e d  by  t h e  i n t e r n a l  t u n i n g  s o f t w a r e  t o  a l i g n  
t h e  d e m o d u l a t o r  c o m p o n e n t s .  

To u s e  t h e  RXCAL f e a t u r e ,  

1 )  A l i g n  t h e  m o d u l a t o r  c o m p o n e n t s  a s  d e s c r i b e d  i n  t h e  
o w n e r s  m a n u a l .  

2 )  Use t h e  A O D E  command t o  se lect  t h e  d e m o d u l a t o r  t o  b e  
t u n e d .  Yake s u r e  J i iP8 ,  .JMP7 a n d  JMP 4 a re  i n s t a l l e d .  

3 )  Compute:  9500 
n = _ _ _ _ _ _ _ _ _ _  

b i  t - r a  t e  

Where " b i t - r a t e "  i s  t h e  same  a s  1 1 2  t h e  baud  r a t e  i n  p a c k e t  
modes a n d  t h e  b a u d  r a t e  i n  a l l  o t h e r  modes.  S e e  CALSET 
A d j u s t m e n t  8( L o c a t i o n  Map f o r  I1ntr v a l u e .  

4) Type  t h e  command "CALSET rill. Use t h e  I n !  f rom s t e p  3 

5 )  Type  t h e  RXCAL coqmand.  

7 )  Tune  t h e  a p p r o p r i a t e  t r i m p o t  (R79, R113, R 1 1 4 ,  o r  R115) 
u n t i l  t h e  DCD l i g h t  i s  l i t  f u l l y .  

8 )  C o n t i n u e  t u n i n g  t h i s  t r i m p o t  u n t i l  t h e  CON a n d  STA L E D s  
f l a s h  e i t h e r  a l t e r n a t e l y  e v e r y  h a l f  s e c o n d ,  a n d / o r  b o t h  
1 i g h t  up 

9 )  r e t u r n  t o  s t e p  2 u n t i l  a l l  t h e  d e m o d u l a t o r s  a r e  t u n e d .  

NOTE: R X C A L  i s  n o t  e f f e c t i v e  f o r  a l i g n m e n t  o f  t h e  CW 
d e m o d u l a t o r .  
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CALSET Adjugkmu S, L o c a t i o n  Map 
T h i s  i s  a map o f  t h e  p h y s i c a l  l o c a t i o n s  o f  t h e  a d j u s t m e n t  
p o t e n t i o m e t e r s  on t h e  MFJ-1278 c i r c u i t  b o a r d .  They a r e  
shown as  t h e y  a p p e a r  when l o o k i n g  down on t o p  o f  t h e  b o a r d  
w i t h  t h e  b o a r d  o r i e n t e d  s o  t h a t  t h e  r e a r  p a n e l  c o n n e c t o r s  
a r e  t o  t h e  l e f t .  I n f o r m a t i o n  i n  t h e  boxes  i s  o r g a n i z e d  as  
shown be low.  
1----- 7 
I I 

I PART MODE 
I I 

----I I---------- r----------- I 

I I I I I 

I I I I I 
I CALSET 8 I I 1300 4 0 4  I 29'75 17'7 I 

I _---_--__---_---_ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I I I I I 
I I I 

I 

I I I I 

I 

I I I 

R115 CW I R138 SS'l'V H R129 MCW I 
I I 

[ NO CALSET I 1500 351 I 850 618 
I SEE NOTE I i SEE NOTE I _--__--__-- -_- - -_  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NOTE! S e p a r a t e  p r o c e d u r e  r e q u i r e d  t o  do a l i g n m e n t  o f  CW 

d e m o d u l a t o r  c e n t e r  f r e q u e n c y .  
NOTE! MCW m o d u l a t o r  t o n e  i s  a l s o  used  f o r  SS'I'V 

t r a n s m i s s i o n .  However,  CW r e c e i v e  t h r o u g h  a n a r r o w  
f i l t e r  f o r  HF CW o p e r a t i o n  w i l l  r e q u i r e  t h e  CW 
d e m o d u l a t o r  c e n t e r  f r e q u e n c y  t o  be selected t o  

o p e r a t i o n  on V H F  FA w i l l  r e q u i r e  t h a t  b o t h  s t a t i o n s  
have  b o t h  t h e  m o d u l a t o r  t o n e  and  d e m o d u l a t o r  c e n t e r  
f r e q u e n c y  t o  t h e  same f r e q u e n c y .  Depending  on t h e  
mode you f ee l  i s  most  i m p o r t a n t  t o  you ,  a c h o i c e  
w i l l  have  t o  b e  made t h a t  c a n  a d v e r s e l y  a f f e c t  
o p e r a t i o n  on t h e  o t h e r  modes (SSTV, MCW, o r  C W ) .  

a l i g n  w i t h  t h e  r a d i o ' s  f i l t e r  p a s s b a n d .  'ICW 
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- RXINVERT OFF Mode: RTTY/ASCII D e f a u l t :  OFF 

S e t t i n g  RXINVERT ON c a u s e s  t h e  MFJ-1278 t o  c h a n g e  i t s  
d e c o d i n g  o f  Baudot  RTTY and ASCII s i g n a l s  f rom t h e  s t a n d a r d  
h i g h  t o n e  used  f o r  MARK t o  t h e  i n v e r t e d  low t o n e  used  f o r  
M A R K .  

4 t  times, s t a t i o n s  you work may i n a d v e r t e n t l y  be  i n  t h e  
wrong s i d e b a n d  mode. I f  he  i s  p r i n t i n g  you b u t  y o u ' r e  n o t  
p r i n t i n g  h i m ,  t r y  t u r n i n g  t h i s  ON.  

- SCREENLN n Mode: A l l  D e f a u l t  : 80 

P a r a m e t e r s :  

n 3 - 255, s p e c i f y i n g  t h e  s c r e e n  o r  p l a t e n  
w i d t h ,  i n  c h a r a c t e r s ,  o f  t h e  t e r m i n a l .  

T h i s  v a l u e  is used  t o  p r o p e r l y  f o r m a t  t e r m i n a l  o u t p u t .  A 
<CR> <LF> s e q u e n c e  i s  s e n t  t o  t h e  t e r m i n a l  a t  t h e  end  o f  a 
l i n e  i n  Command and  Conver se  Modes when n c h a r a c t e r s  h a v e  
been  p r i n t e d .  A v a l u e  o f  z e r o  i n h i b i t s  t h i s  a c t i o n .  

T f  y o u r  compute r  a u t o m a t i c a l l y  f o r m a t s  o u t p u t  l i n e s ,  you 
s h o u l d  se t  SCREENLN 0 t o  a v o i d  a c o n f l i c t  be tween t h e  two 
l i n e  f o r m a t s .  
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- SELCALL ssss Mode: AMTOR Defaul t :  (command) 

The SELCALL command i n i t i a t e s  a mode L "SELCALL'I b r o a d c a s t .  
" s s s s "  i s  t h e  f o u r  c h a r a c t e r  SELCAL a d d r e s s  t h e  b r o a d c a s t  i s  
b e i n g  s e n t  t o o .  

When SELCALL i s  i s s u e d  t h e  YFJ-1278 k e y s  t h e  t r a n s m i t t e r  a n d  
i s  i m m e d i a t e l y  r e a d y  t o  a c c e p t  t e x t  t o  t r a n s m i t .  Type K o r  
CONV t o  e n t e r  t h e  t e x t  t r a n s m i t  mode. When y o u ' r e  done  
t r a n s m i t t i n g ,  e n t e r  C T L - C  and  t y p e  R t o  r e l e a s e  t h e  
t r a n s m i t t e r  a n d  r e t u r n  t h e  YFJ-1278 t o  s t a n d b y  / r e c e i v e .  

A l s o  see SRXALL 

SENDPAC n - Mode: P a c k e t  D e f a u l t :  $03 < C R >  

P a r a m e t e r s :  

n 0 - $7G, s p e c i f y i n g  a n  ASCII c h a r a c t e r  c o d e .  

T h i s  command s e l e c t s  t h e  c h a r a c t e r  t h a t  w i l l  f o r c e  a p a c k e t  
t o  be  s e n t  i n  C o n v e r s e  Yode. T h e  p a r a m e t e r  n i s  t h e  ASCII 
c o d e  f o r  t h e  c h a r a c t e r  you want  t o  t y p e  i n  o r d e r  t o  f o r c e  
y o u r  i n p u t  t o  b e  p a c k e t i z e d  and  q u e u e d  f o r  t r a n s m i s s i o n .  
You c a n  e n t e r  t h e  c o d e  i n  e i t h e r  h e x  o r  d e c i m a l .  

F o r  o r d i n a r y  c o n v e r s a t i o n ,  you w i l l  p r o b a b l y  s e t  SENDPAC $OD 
and CR O N .  T h i s  c a u s e s  p a c k e t s  t o  b e  s e t  a t  n a t u r a l  i n t e r -  
v a l s ,  a n d  c a u s e s  t h e  < C R >  t o  be i n c l u d e d  i n  t h e  p a c k e t .  

I f  you h a v e  s e t  CPACTIME O N ,  you w i l l  p r o b a b l y  se t  SENDPAC 
t o  some v a l u e  n o t  o r d i n a r i l y  u s e d  ( s a y ,  < C ' r R L - A > ) ,  a n d  s e t  
CR OFF. T h i s  w i l l  a l l o w  y ~ u  t o  f o r c e  p a c k e t s  t o  b e  s e n t ,  
b u t  w i l l  n o t  r e s u l t  i n  e x t r a  < C R >  c h a r a c t e r s  b e i n g  t r a n s m i t -  
t e d  i n  t h e  t e x t .  
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- SERIALNO n n=0-65535 Mode: CW D e f a u l t :  0 

SERIALNO i s  u s e f u l  a s  a c o n t e s t  QSO number c o u n t e r .  
When t r a n s m i t t i n g  a b u f f e r ,  t h e  MFJ-1278 s c a n s  t h e  b u f f e r  
t e x t  t o  see i f  t h e r e  a r e  a n y  pound s i g n  c h a r a c t e r s  
and i f  i t  e n c o u n t e r s  a n y  t h e n  t h e  c u r r e n t  v a l u e  o f  
t h e  SERIALNO c o u n t e r  i n s e r t e d  i n  t h e  b u f f e r  t e x t  b e i n g  
s e n t .  After t h i s  v a l u e  i s  l o a d e d ,  SERIALNO i s  
i n c r e m e n t e d  by one  u n t i l  it r e a c h e s  65535, where i t  r o l l s  
o v e r  t o  z e r o .  

I f  f o r  some r e a s o n  t h e  s e r i a l  number must  be  changed  d u r i n g  
t h e  c o n t e s t ,  m e r e l y  e s c a p e  t o  command mode and e n t e r  t h e  new 
s e r i a l  number by u s i n g  t h e  SERIALNO command. 
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- SETUP MODE: ALL D e f a u l t :  see t a b l e  b e l o w  

A l l  p o s s i b l e  baud  r a t e s  a n d  modem c o n f i g u r a t i o n s  are 
d i s p l a y e d  on t h e  SETUP menu. The s e l e c t e d  baud r a t e s  and  
modem c o n f i g u r a t i o n s  a r e  a l s o  shown. 

Anytime t h e  MFJ-1278 d e f a u l t  v a l u e s  a r e  l o a d e d  t h e  baud  r a t e  
a n d  modem d e f a u l t  p r o f i l e  i s  l o a d e d  a s  well .  The d e f a u l t s  
a r e  : 

D e f a u l t  Baud Rate/ 
Modem Mode S p e e d /  Format  

P V H F  P a c k e t  1200 
H HF P a c k e t  300 
V VHF BAUDOT RTTY 45  
H HF BAUDOT RTTY 45 
V V H F  ASCII RTTY 110 
H HF ASCII RTTY 110 
C cw 20 WPM 
C Memory Keyer  20 WPM 
C M o d u l a t o r  CW 20 WPM 
P WeeFAXI FAX 3 (120 L i n e s  Per : 4 i n . )  
P SSTV 1 (3 .5  S e c .  Format) 
H AMTOR/Navtex 100 
M M u l t i - l e v e l  FAX/SS,L'V a l l  formats  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

T e r m i n a l  baud  r a t e  and  modem c o n f i g u r a t i o n s  may b e  c h a n g e d  
b y  u s i n g  SETUP command. 

SFNL -- ON I OFF Yode: AYTOR Defau l t :  OFF - 
SFNL c o n t r o l s  w h e t h e r  t h e  MFJ-1278 a d d s  a new l i n e  c h a r a c t e r  
t o  I t + ? "  a n d  WRU. 
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- SLOTS nnn Mode: P a c k e t  D e f a u l t :  3 

P a r a m e t e r :  

nn 0 - 1 2 7 ,  s p e c i f i e d  t h e  number o f  s ides  o n  
t h e  s l o t  time d i c e .  

T h i s  p a r a m e t e r  d e t e r m i n e s  how many s i d e s  a r e  on t h e  s l o t  
time d i c e .  SLOTS r e p r e s e n t s  a n  n + l  s i d e d  d i c e  t h e  TNC 
" t h r o w s "  b e f o r e  t r a n s m i t t i n g .  The SLOTS command a l l o w s  a n y  
number o f  s l o t s  f rom 1 t h r u  127 t o  be  d e f i n e d .  

SLOTS ( n )  REMARKS 

1 D i s a b l e s  S l o t t i n g  

2 

4 

8 

T h i s  s h o u l d  be t h e  
d e f a u l t  s e t t i n g  

Use o n l y  i f  t h e  
c h a n n e l  i s  VERY 
b u s y .  

16 VERY VERY V E R Y  busy  ! 

32 You g e t  t h e  i d e a .  

64 

1 2 8  Might  a s  well p r i n t  
i t  o u t  & s e n d  i t  i n  
t h e  mail. 

The v a l u e  u s e d  on  a p a r t i c u l a r  c h a n n e l  s h o u l d  b e  a g r e e d  on  
by  t h e  c h a n n e l  u s e r s .  Access t o  t h e  c h a n n e l  w i l l  b e  
e q u i t a b l y  d i s t r i b u t e d  among a l l  u s e r s  i f  e v e r y b o d y  i s  u s i n g  
t h e  same v a l u e  f o r  t h e  S L o t s  and DEAdtime p a r a m e t e r s .  

The i d e a  i s  t o  p i c k  a v a l u e  l a r g e  enough t h a t  t h e  
p r o b a b i l i t y  o f  two queued  up  s t a t i o n s  p i c k i n g  t h e  same v a l u e  
i s  r e l a t i v e l y  small .  On t h e  o t h e r  hand ,  t h e  v a l u e  c h o s e n  
s h o u l d  b e  small enough  t h a t  most  o f  t h e  t i m e ,  ONE o f  t h e  
queued  up s t a t i o n s  w i l l  h ave  a s i g n i f i c a n t  p r o b a b i l i t y  o f  
p i c k i n g  t h e  f i r s t  a v a i l a b l e  s l o t .  I n  t h i s  way, t h e  c h a n n e l  
i s  r e l i a b l y  a r b i t r a t e d  and  a t  t h e  same time t h e  o v e r h e a d  
r e q u i r e d  f o r  t h e  a r b i t r a t i o n  i s  min imized  s o  t h a t  o v e r a l l  
t h r o u g h p u t  o n  t h e  c h a n n e l  i s  m a i n t a i n e d .  The a c t u a l  v a l u e  
u s e d  w i l l  depend on  t h e  a v e r a g e  number o f  queued  up s t a t i o n s  
t h e r e  a r e  on  t h e  c h a n n e l  d u r i n g  b u s y  p e r i o d s .  

C h a p t e r  6 Page  109 



MFJ-1278 I n s t r u c t i o n  Manual  COMMANDS 

- SOLF ONlOFF Mode: AMTOR D e f a u l t :  ON 

SOLF d e t e r m i n e s  w h e t h e r  o n l y  L I N E F E E D  c h a r a c t e r s  f r o m  t h e  
AYTOR r e c e i v e r  a r e  s e n s e d  a s  n e w l i n e  c h a r a c t e r s .  I f  SOLF i s  
OFF t h e n  c a r r i a g e  r e t u r n  a n d  l i n e f e e d  c h a r a c t e r s  a r e  p a s s e d  
d i r e c t l y  t h r o u g h  t o  t h e  t e r m i n a l ,  o t h e r w i s e  e v e r y  r e c e i v e d  
l i n e f e e d  c h a r a c t e r  w i l l  g e n e r a t e  a < C R > , < L F >  n e w l i n e  
s e q u e n c e .  

SRXALL ON I OFF - Mode: AMTOR D e f a u l t :  ON 

The MFJ-12’78 w i l l  p r i n t  a l l  r e c e i v a b l e  mode S t r a n s m i s s i o n s  
when SRXALL is  o n .  

T a k i n g  a d v a n t a g e  o f  t h e  a b i l i t y  t o  r e c e i v e  a n  a d d r e s s e d  mode 
S t r a n s m i s s i o n  r e q u i r e s  SRXALL O Y  and a m a t c h  b e t w e e n  t h e  
a d d r e s s  b e i n g  s e n t  a n d  y o u r  YYSELCAL. 

I f  SRXALL i s  9 F F  a n d  MYSELCAL d o e s  n o t  m a t c h  t h e  a d d r e s s  i n  
t h e  r e c e i v e d  mode S t r a n s m i s s i o n ,  t h e  f.’,i;J-1278 i g n o r e s  t h e  
t r a n s m i s s i o n .  
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START n - Mode: A l l  

COMMANDS 

D e f a u l t :  $11 < C T R L - Q >  

P a r a m e t e r s :  

n 3 - $7F, s p e c i f y i n g  an ASCII c h a r a c t e r  code. 

T h i s  command s e l e c t s  t h e  User R e s t a r t  c h a r a c t e r ,  which i s  
u s e d  t o  r e s t a r t  o u t p u t  from t h e  MFJ-1278 t h e  t e r m i n a l  
a f t e r  i t  has  been  h a l t e d  by t y p i n g  t h e  User Stop c h a r a c t e r .  
You can e n t e r  t h e  code i n  e i t h e r  h e x  or decimal .  

The i iser S t o p  c h a r a c t e r  i s  s e t  b y  t h e  STOP command. 

I f  t h e  Yser R e s t a r t  and User S top  c h a r a c t e r s  a r e  s e t  t o  $00, 
s o f t w a r e  f low c o n t r o l  to t h e  YFJ-1278 i s  d i s a b l e d ,  and t h e  
KFJ-1278 w i l l  o n l y  respond t o  hardware flow c o n t r o l  ( C I S ) .  

I f  t h e  same c h a r a c t e r  i s  u s e d  f o r  b o t h  t h e  IJser R e s t a r t  and 
User Stop  c h a r a c t e r s  t h e  MFJ-1278 w i l l  a l t e r n a t e l y  s t a r t  and 
s t ? p  t r a n s m i s s i o n  upon r e c e i p t  O P  t h e  c h a r a c t e r .  

- STATUS Yode: AMTOR D e f a u l t :  (command) 

STATUS r e t u r n s  d i s g n o s t i c  i n f o r m a t i o n  u s e f u l  f o r  h e l p i n g  u s  
h e l p  you w i t h  your problems.  P l e a s e  note  t h e  STATUS v a l u e  
when w r i t i n g  t.3 u s  about  any p r o b l e n s  you e n c o u n t e r  w i t h  
AMTOH mode. 
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STOP n - ' l o d e :  All  D e f . a u l t :  $13 <C ' rHL-S>  

P a r  a:ne t e r s : 

11 0 - $7F, s p e c i f y i n g  a n  ASC[f c h a r a c t o r  code .  

T h i s  coqmand  s e l e c t s  t h e  User S t o p  c h a r a c t e r ,  w h i c h  i s  u s e d  
t o  s t s p  o u t p u t  f rom t h e  1:b'J-12/!3 t o  t h e  t s r m i n a l .  You c a ~  
e n t e r  t h e  c o d e i n  e i t h e r  h e x  3;-  d e c i m a l .  T h i s  i s  t h e  
c h a r a c t e r  y o 2  w i l l  t y p e  t 3  h a l t  t h e  YFJ-12'1'3's t y p i n g  so 
t h t  y o u  can read t e x t  b e f o r e  i t  s c r o l l s  o f f  your  d i s p l a y .  

O u t p u t  is  r e s t a r t e d  w i t h  t h e  ilser Xes t a r t  - h a r a c t e r ,  w h i c h  
is  se t  b y  t h e  START command. 

I f  t h e  User  R e s t a r t  and  IJser S t o p  z h a r a c t e r s  are se t  t o  $'il:l, 
s o f t w a r e  f l o w  c o n t r o l  t o  t h e  MFJ-1219 is  d i - ; a b l e d ,  and t h e  
MFJ-1278 w i l l  o n l y  r e spond  t 3  h a r d w a r e  f l o w  c o n t r o l  !c'rsj.  
I f  t h e  ssne c h a r a c t e r  i s  iise,J h r  b o t h  t h e  ;Jser R e s t a r t  sn8.l 
IJser S t o p  c h a r a c t e r s  t h e  YFJ-1273 w i l l  a1 t e r n a t z l y  s t a r t  and 
s t o p  t r a n s m i s s i o n  u p o n  recei17t o f  t h e  c h a r a c t 3 r .  
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STREAMCA ONlOFF "ode : Packe t  

COMMANDS 

q e f a u l t :  OFF 

P a r a m e t e r s :  

3v C a l l s i z r l  0 9  o t h e r  s t a t i o n  d i s p l a y e d .  

9b.F Z a l l s i g g  of  o t h e r  s t a t i o n  n o t  d i s p l a y e d .  

T h i s  command is u s e d  t o  e n a b l e  t h e  d i s p l a y  o f  t h e  c o n n e c t e d -  
t o  station a f t e r  t h e  s t r e a m  i d e n t i f i e r .  T h i s  i s  p a r t i c u l a r -  
l y  u s e f u l  when o p e r s t i n g  w i t h  m u l t i p l e  c o n n e c t i o n s  a l l o w e d .  
I t  i s  somewha t  s n a l q g o u s  t o  t h e  tise o f  MRPT t o  show d i g i p e a t  
p a t h s  when m o n i t o r i n g .  

I n  t h e  example be l t>w,  t h e  c h a r a t e r s  i n s e r t e d  by e n a b l i n g  
STREAMCAll s r e  shown in b o l d  face t y p e .  

I 4 : K d N T A : : i i  n o w i e  
h e l l o  te.1 how 23er; i t ?  
i R:WA7GXD:***  23N~'JF~'IC~:II t o  W.47.2X3 
I B m u s t  be 3 x  --.cord. g e  1 y l e  
IAur1re.31 ? e d !  f t - a z  :io d i s i s !  
I P : W A 7 G X D : b i j  bari.1 o p e n i n g . .  . g e  

e t c .  

The same sequence w i t h  STREAMCALL OFF would look l i k e  t h e  
f 01 lowing : 

e t c .  

T h u s ,  what, woilld h a v e  l o o k e d  l i k e  I 1 / B t t  now a p p e a r s  a s  
q t i 3 : < c a l l s i g n > : 1 1 .  T h i s  a p t i o n  i s  v e r y  u s e f u l  €o r  human 
o p e r a t o r s  t r y i n g  t o  o p e r a t e  m u l t i p l e  s i m u l t a n e o u s  c o n n e c -  
t i o n s .  I t  i s  p r o b a b l y  less u s e f u l  f o r  " h o s t "  o p e r a t i o n s .  

N o t e  t h a t ,  i n  t h e  f i r s t  e x a m p l e ,  t h e  STREAMSWit-h c h a r a c t e r s  
I t  , A 11 a n d  Ir /3r l  w i t h  n o  r t : q r  a f t e r  t h e m  were e n t e r e d  b y  t h e  
o p e r a t o r  of t h e  T Y C  t o  s w i t c h  s t reams far h i s  n u l t i p l e -  
c o n n e c t  QSO(s). I f  you  i n t e n d  t o  o p e r a t e  m u l t i p l e  c o n n e c -  
t i o n s  ( a s  o p p o s e d  t o  h a v i n g  y o u r  " h o s t "  c o m p u t e r  o p e r a t e  
m u l t i p l e  c o n n e c t i o n s ) ,  u s e  o f  t h i s  o p t i o n  i s  recommended .  
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STREAMDB ONlOFF Mode: P a c k e t  

P a r a m e t e r s :  

COMMANDS 

3 e f a u l t :  OFF 

ON D o u b l e  a l l  r e c e i v e d  STREAMSWitch c h a r a c t e r s .  

OFF 30 n o t  " d o u b l e  I 1  r e c e i v e d  STREAMSWi t c  h c h a r a c t e r s  . 
T h i s  command i s  u s e d  t o  d i s p l a y  r e c e i v e d  STREAMSWitch 
c h a r a c t e r s  b y  them. The  e x a m p l e  b e l o w  i l l u s -  
t r a t e s  t h i s  a c t i o n .  

W i t h  STREAMDB o n ,  a n d  STREAMSWitch se t  t o  " [ ' I ,  t h e  f o l l o w i n g  
m i g h t  be  d i s p l a y e d  from y o u r  ',;i;J-127!3: 

[ I t h i s  i s  a t e s t .  

I n  t h i s  case  t h e  s e n d i n g  s t a t i o n  a c t u a l l y  t r a n s m i t t e d  

I t h i s  i s  a t e s t .  

T h e  same frame r e c e i v e d  w i t h  STREAMDBL OFF u o u l d  b e  d i s -  
p l a y e d  a s :  

I t h i s  i s  a t e s t .  

When o p e r a t i n g  w i t h  m u l t i p l e  c o n n e c t i o n s ,  t h i s  i s  u s e f u l  f o r  
d i f f e r e n t i a t i n g  b e t w e e n  STREAMSWitch c h a r a c t e r s  r e c e i v e d  
f rom o t h e r  s t a t i o n s  a n d  STREAYSWitch c h a r a c t e r s  i n t e r n a l l y  
g e n e r a t e d  b y  y 3 u r  :1I;J-1278. 

NOTE: The  STREAMSWitch c h a r a c t e r  m u s t  NOT b e  o n e  o f  t h e  
stream l e t t e r s  ( A  - J )  f o r  t h i s  command t o  f u n c t i o n  
p r o p e r  1 y . 
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- STREAMSW n Mode: Packet 

P a r a m e t e r s :  

COMMANDS 

D e f a u l t :  $7C < 1 > 

n 0 - $ F F ,  u s u a l l y  s p e c i f y i n g  a n  ASCII 
cha rac t e r  c o d e .  

T h i s  command s e l e c t s  t h e  c h a r a c t e r  u s e d  by b o t h  t h e  :4FJ-12'78 
a n d  t h e  user t h a t  a new "stream" ( c o n n e c t i o n  c h a n n e l )  i s  
b e i n g  a d d r e s s e d .  

l h e  c h a r a c t e r  c a n  be PASSed i n  CONVERS mode. I t  i s  a l w a y s  
i g n o r e d  as  a u s e r - i n i t i a t e d  stream s w i t c h  i n  TRANSPARENT 
mode, and f l o w s  t h r o u g h  a s  d a t a .  T h i s  means t h a t  t h e  o u t -  
g o i n g  stream c a n  n o t  be  c h a n g e d  w h i l e  "on l i n e "  i n  TRANSPA- 
RENT mode ( y o u  must  e s c a p e  t o  COMMAND mode t o  s w i t c h  
s t r e a m s ) .  

For  f u r t h e r  u s a g e  o f  t h i s  c h a r a c t e r ,  see t h e  STREAMDBL and 
STREAMCA commands, 
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- SYSOP Mode: P a c k e t  immedia t e  command 

When MAILBOX i s  O N ,  t h e  l o c a l  u s e r  c a n  access t h e  ma i lbox  by 
t y p i n g  t h e  immedia t e  command, SYSOP. A l l  commands a r e  
a v a i l a b l e  t o  t h e  SYSOP. When t h e  SYSOP h a s  c o m p l e t e d  
o p e r a t i n g  t h e  M A I L B O X ,  he  must r e t u r n  t o  command mode w i t h  
"Cont ro l -C"  ( o r  t h e  c u r r e n t  COMMAND c h a r a c t e r )  t o  a l l o w  
r e m o t e  u s e r s  access t o  t h e  MAILBOX. 

- TBITMASK $xx Mode: RTTY/ASCII D e f a u l t :  0 

x x  0 - $ 7 F ,  s p e c i f y i n g  t h e  b i t  i n v e r s i o n  
d u r i n g  t r a n s m i t t i n g .  

TBITMASK command c o n t r o l s  t h e  b i t  i n v e r s i o n  a p p l i e d  t o  
t r a n s m i t t e d  ASCII and RTTY. B i t  i n v e r s i o n  i s  a s i m p l e  means 
o f  e n c r y p t i o n .  TBITMASK c a n  be s e t  t o  a d e s i r e d  i n v e r s i o n  
p a t t e r n  d u r i n g  t r a n s m i t t i n g .  

Note t h a t  e n c r y p t i o n  o f  t r a n s m i t t e d  d a t a  i s  i l l e g a l  f o r  
ama teu r  a p p l i c a t i o n .  

- T I N V  ONlOFF Mode: AMTOR D e f a u l t :  OFF 

TINV c o n t r o l s  w h e t h e r  t h e  MFJ-1278 i n v e r t s  t h e  t r a n s m i t t e d  
AMTOR s i g n a l s .  I t  i s  s imilar  t o  TXINVERT i n  RTTY/ASCII 
modes. 
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TRACE ONlOFF Mode: P a c k e t  - -- 

COMMANDS 

D e f a u l t :  OFF 

P a r a m e t e r s :  

ON Trace mode i s  e n a b l e d .  

OFF T r a c e  mode i s  d i s a b l e d .  

T h i s  command i s  used  t o  e n a b l e  t h e  p r o t o c o l  debugg ing  f u n c -  
t i o n .  When TRACE i s  O N ,  a l l  r e c e i v e d  f r a m e s  w i l l  b e  d i s -  
p l a y e d  i n  t h e i r  e n t i r e t y ,  i n c l u d i n g  a l l  h e a d e r  i n f o r m a t i o n .  
I n  no rma l  o p e r a t i o n  you w i l l  p r o b a b l y  n e v e r  need t h i s  func -  
t i o n ;  however ,  i f  you need  t o  r e p o r t  an a p p a r e n t  s o f t w a r e  
bug ,  we may a s k  you t o  p r o v i d e  t race i n f o r m a t i o n  i f  p o s s i -  
b l e .  

A t race d i s p l a y  w i l l  a p p e a r  i n  f o u r  co lumns  on an  80-column 
d i s p l a y .  F o l l o w i n g  i s  a n  example  t race  d i s p l a y .  For  compa- 
r i s o n ,  t h e  frame shown i n  t h e  t race example  would be  moni- 
t o r e d  as f o l l o w s :  

KV7B>CQ,YF7B*:this is  a t e s t  message 

The  t r a c e  d i s p l a y  would l o o k  l i k e  t h i s :  

byte ------------hex d i s p l a y - - - - - - - - - - - -  - s h i f t e d  ASCII-- ----- ASCII---:-- 
900: 16A24040 40406096 AC5Ed410 4060953C CQ Oi.  i ': 3ra;i.' . . s * ' :  I . . n .  : .  . . 
010: 6EY44340 El032374 536'97320 53752051 7 8  k'.x:.!4>.,13.3 n . . ? ! i . . . t h i . s  i s  , 
0 2 3 :  23746573 ,7420hD.55 75'155157 6 5 O D  . : 2 3 :  .5293032. t e s t  nessage .  

The  b y t e  column shows t h e  o f f s e t  i n t o  t h e  p a c k e t  o f  t h e  
b e g i n n i n g  b y t e  o f  t h e  l i n e .  The hex  d i s p l a y  column shows 
t h e  n e x t  16 b y t e s  o f  t h e  p a c k e t ,  e x a c t l y  as r e c e i v e d ,  i n  
s t a n d a r d  hex f o r m a t .  The s h i f t e d  ASCII column a t t e m p t s  t o  
decode  t h e  h i g h  o r d e r  s e v e n  b i t s  o f  e a c h  b y t e  as an  ASCII 
c h a r a c t e r  code .  The ASCII column a t t e m p t s  t o  decode  t h e  low 
-- o r d e r  s e v e n  b i t s  of e a c h  b y t e  as a n  ASCII c h a r a c t e r  c o d e .  
I n  a s t a n d a r d  AX.25 p a c k e t ,  t h e  c a l l s i g n  a d d r e s s  f i e l d  w i l l  
b e  d i s p l a y e d  c o r r e c t l y  i n  t h e  s h i f t e d  ASCII column. A t e x t  
message  w i l l  be d i s p l a y e d  c o r r e c t l y  i n  t h e  A S C I I  column.  
N o n - p r i n t i n g  c h a r a c t e r s  and c o n t r o l  characters are  d i s p l a y e d  
i n  b o t h  ASCII f i e l d s  as  l l . l l .  You c a n  examine  t h e  hex d i s -  
p l a y  f i e l d  t o  see t h e  c o n t e n t s  o f  t h e  s u b - s t a t i o n  I D  b y t e  
and  t h e  c o n t r o l  b y t e s  used  by t h e  p r o t o c o l .  P r o t o c o l  de-  
t a i l s  are d i s c u s s e d  i n  C h a p t e r  9. 
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- TRANS Mode : P a c k e t  Immedia te  Command 

T h i s  i s  an immedia te  command. I t  c a u s e s  t h e  YFJ-1278 t o  
e x i t  froin Command Vode i n t o  T r a n s p a r e n t  ' lode.  The c u r r e n t  
l i n k  s t a t e  i s  n o t  a f f e c t e d .  

T r a n s p a r e n t  Yode i s  p r i m a r i l y  u s e f u l  f o r  compute r  communica- 
t i o n s .  Tn t h i s  mode, t h e  "human i n t e r f a c e "  f e a t u r e s  s u c h  a s  
i n p u t  e d i t i n g  c a p a b i l i t y ,  e c h o i n g  o f  i n p u t  c h a r a c t e r s ,  and 
t y p e - i n  f l o w  c o n t r o l  a r e  d i s a b l e d .  You may f i n d  T r a n s p a r e n t  
'lode u s e f u l  f o r  compute r  B u l l e t i n  Board o p e r a t i o n s  a r  f o r  
t r a n s f e r r i n g  n o n - t e x t  f i l e s .  See t h e  d i s c u s s i o n  o f  'Transpa- 
r e n t  Mode i n  C h a p t i r  5 .  

TRFLOW O N I O F F  - JYode : ? a c k e t  D e f a u l t :  O F F  

Par  aine t e r s : 

ON S o f t w a r e  f l o w  c o n t r o l  c a n  be e n a b l e d  f o r  t h e  
compute r  o r  t e r i n i n a l  i n  T r a n s p a r e n t  Yode. 

OFF S o f t w a r e  f l o w  c o n t r o l  i s  d i s a b l e d  f o r  t h e  
compute r  o r  t e rmina l  i n  T r a n s p a r e n t  "\lode. 

I f  TRFLOW i s  O N ,  t h e  s e t t i n g s  o f  START and STOP are  used  t o  
d e t e r m i n e  t h e  t y p e  o f  f l o w  c o n t r J l  u sed  i n  T r a n s p a r e n t  Yode. 
I f  TRFLOW i s  OFF, o n l y  ha rdw3re  f l o w  c o n t r o l  is a v a i l a b l e  t o  
t h e  compute r  and a l l  c h a r a c t e r s  r e c e i v e d  by  t h e  i4FJ-1278 a re  
t r a n s m i t t e d  a s  d a t a .  I f  START and STOP a r e  s e t  t o  $00, 
d i s a b l i n g  t h e  User  S t o p  and llser R e s t a r t  c h a r a c t e r s ,  h a r d -  
ware  f l o w  c o n t r o l  must q lways  be used  by t h e  compute r .  

I f  TRFLOW i s  ON, and START and STOP a r e  n o n - z e r o ,  s o f t w a r e  
f l o w  c o n t r o l  i s  e n a b l e d  f o r  t h e  u s e r ' s  compute r  o r  t e r m i n a l .  
The MFJ-12'78 w i l l  r e s p o n d  t o  t h e  User's R e s t a r t  and User 's  
S t o p  c h a r a c t e r s  ( s e t  by START and STOP) w h i l e  r e m a i n i n g  
t r a n s p a r e n t  t o  a l l  o t h e r  c h a r a c t e r s  f rom t h e  t e r m i n a l .  
U n l e s s  TXFLOW i s  a l s o  ON, o n l y  hardware f l o w  c o n t r o l  i s  
a v a i l a b l e  t o  t h e  MFJ-12'78 t o  c o n t r o l  o u t p u t  f rom t h e  
t e r m i n a l .  
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- T R I E S  n >!ode: P a c k e t  

COMMANDS 

D e f a u l t :  NONE 

P a r a m e t e r s :  

n 3 -15,  s p e c i f y i n g  t h e  c u r r e n t  RETRY l e v e l  o n  
t h e  c u r r e n t l y  s e l e c t e d  i n p u t  s t r e a n .  

T h i s  command i s  u s e d  t o  r e t r i e v e  ( o r  f o r c e )  t h e  c o u n t  o f  
" t r i e s "  o n  t h e  c u r r e n t l y  s e l e c t e d  i n p u t  s t r e a m .  

When u s e d  w i t h  n o  a r g u m e n t :  i f  t h e  ' iFJ-12 ' /8  h a s  a n  
O u t s t a n d i n g  u n a c k n o w l e d g e d  f r a m e ,  i t  w i l l  r e t u n e  t h e  c u r r e n t  
number o f  t r i e s ;  i f  t h e  MFJ-12 '78  h a s  no o u t s t a n d i n g  
u n a c k n o w l e d g e d  f r a m e s ,  i t  w i l l  r e t u r n  t h e  number o f  t r i e s  
r e q u i r e d  t o  o b t a i n  a n  a c k n o w l e d g m e n t  f o r  t h e  p r e v i o u s  f r a m e .  

Tf RETRY i.; sc'; t o  0 ,  t h e  v a l u e  r e t u r n e d  b y  i s s u i n g  a T R I E S  
com!nan<-l N i l L  a l w a y s  b e  0. 

T h i s  command i s  u s e f u l  for o b t a i n i n g  s t a t i s t i c s  o n  t h e  
p e r f o r m a n c e  o f  a g i v e n  p a t h  o r  c h a n n e l .  I t  s h o u l d  be  e s p e -  
c i a l l y  u s e f u l  f a r  a u t o m a t i c  o p t i m i z i n g  s o  s u c h  p a r a m e t e r s  a s  
PACLEN a n d  MAXFRAME by c o m p u t e r - o p e r a t e d  s t a t i o n s ,  s u c h  a s  
a u t o m a t i c  m e s s a g e  f o r w a r d i n g  s t a t i o n s  using l e s s - t h a n - o p t i -  
mum p a t h s  ( n o i s y  !-IF o r  s a t e l l i t e  c h a n n e l s ,  f o r  e x a m p l e ) .  

When u s e d  w i . t h  a n  a r g u m e n t ,  T R I E S  v i l l  f o r c e  t h e  " t r i e s "  
c o u n t e r  t 3  t h e  e n t e r e d  v a l u e .  IJse o f  t h i s  command t o  f o r c e  
a new c o u n t  o f  t r i e s  i s  NOT recommended .  

TUNE Mode: All I m m e d i a t e  Command 

The TUNE command k e y s  t h e  PTT a n d  l o w  t o n e  f o r  t h e  c u r r e n t  
modem f o r  39 s e c o n d s  o r  u n t i l  you  s t r i k e  a k e y  on y o u r  
c o m p u t e r  k e y b o a r d .  
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TUN EP RO C Kode: A l l  tmmedia te  Command 

TUNEPROC is  a immedia t e  command. I t  i s  used  t o  c a l i b r a t e  
t h e  V F J - 1 2 7 8  m o d u l a t o r s  and d e m o d u l a t o r s .  See  APPENDIX  B 
unde r  "Modu la to r  and De-Yodula tor  C a l i b r a t i o n "  f o r  t h e  u s e  
o f  TUNEPROC. 

TVHSY NC ON I OFF 'Yode: SSTV D e f a u l t :  OFC 

When r e c e i v i n g  SSTV p i c t u r e s ,  your  N F J - 1 2 ' 7 8  w i l l  u s u a l l y  
m a i n t a i n  c o r r e c t  s y n c h r o n i z a t i o n  w i t h  t h e  p i c t u r e  a s  l o n g  a s  
t h e  t r a n s m i t t i n g  s t a t i o n  is k e e p i n g  a c c u r a t e  time. However 
some s t a t i o n s  may a t t e m p t  t o  u s e  t a p e  r e c o r d e r  o r  o t h e r  
u n s t a b l e  p i c t u r e  s o u r c e s .  I n  c a s e  t h e  r e c e i v e d  p i c t u r e  i s  
skewed o r  v e r y  u n s t ? b l e ,  s e t t i n g  TVHSYNC ON may h e l ? .  

- 

When TVHSYNC i s  ON i t  c a u s e s  y o u r  MFJ-12 ' /8  t o  l o o k  f o r  
h o r i z o n t a l  s y n c  by l o o k i n g  f o r  d a r k  a r e a s  t h a t  i n d i c a t e  s y n c  
a r o u n d  t h e  p i c t u r e ' s  e d g e s .  Note well t h a t  TVHSYNC ON may 
b e  f o o l e d  by  p i c t u r e s  t h a t  have  a l o t  o f  d a r k  a r e a s  i n  t h e  
a c t u a l  p i c t u r e  d a t a .  
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- TVMODE n Yode: SSTV Immedia t e  Command 

The TVMODE command s e l e c t s  t h e  f o r m a t s  unde r  t h e  SSTV mode 
f o r  t h e  MFJ-1278. The MFJ-1278 s u p p o r t s  a l l  SSTV f o r m a t s  
l i s t e d  i n  t a b l e  below.  

I 8 . 5  s e c o n d s  1 
I 1 2  s e c o n d s  2 

I 1 7  s e c o n d s  3 

4 I 24 s e c o n d s  
I 36 s e c o n d s  5 

I 

The SSTV f o r m a t  c a n  be  changed  by  u s i n g  t h e  TVMODE (n) 
command. n i s  a number f rom 1 t h r u  5 a s  l i s t e d  i n  t h e  above  
t a b l e .  For example ,  t o  se t  qiIFJ-12'/8 t o  1 2  s e c o n d s  SSTV 
f o r m a t ,  y o u  would t y p e :  TVMODE 2 <CR>. 

TVMODE i s  i n e f f e c t i v e  when t h e  command TVX i s  t u r n e d  O N .  
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TVBREAK n Mode: SS lV D e f a u l t :  ( s e e  b e l o w )  - 
n = sss,aaa,bbb,ccc,ddd,eee,fff,ggg 

TVEfiEAL command i s  a r r a n g e d  i n  t h e  f o l l o w i n g  f o r m a t :  

TVBREAX sss,aaa,bbb,ccc,ddd,eee,fff,ggg 

w h e r e ,  

sss i s  t h e  s y n c .  T h e  d e f a u l t  v a l u e  i s  $42. 

aaa  i s  t h e  b l a c k  a r e a ,  t h e  d e f a u l t  v a l u e  i s  $28. 

ggg i s  t h e  w h i t e  a r e a ,  t h e  d e f a u l t  v a l u e  is  $30. 

b b b  t h r u  f f f  a r e  g r a y  a r e a s  b e t w e e n  t h e  b l a c k  a r e a  a n d  
t h e  w h i t e  a r e a .  

Phe d e f a u l t  TVBREA:! v a l u e s  a r e :  

TVBREAK $42,$27,$2s,S7A,a~RjS2D,$2F,$30 

N o t e  t h a t  t h e  'v31 1e'; f 7 r  T ' i P R E P . <  a r e  i n  H E X .  The  sma l l e r  
v a l u e s  r e p r e s e n t  Lne d- i rker  s h a d e  o f  g r a y .  $30 i s  t h e  
l i g h t e s t  g r a y  a n d  $27 i s  b l . 3 c k .  A l l  o t h e r  TVBREAK v a l u e s  i n  
b e t w e e n  $27 a n d  $30 d e f i n e  t h e  o t h e r  g r a y  l e v e l s  o f  t h e  
p i c t u r e  b e i n g  r e c e i v e d .  S y n c  i s  t h e  f i r s t  v a l u e  a t  f f E X  $42. 
S y n c  v a l u e  c a n  n o t  b e  c h a n g e d  when r e s e t t i n g  t h e  TVBREAK 
v a l u e s .  

TVBREAK c o n t r o l s  t h e  b r i g h t n e s s  a n d  c o n t r a s t  o f  t h e  SSTV 
r e c e i v e d  o n  t h e  "4FJ-1278 p r i n t e r  p o r t  a s  wel l  a s  when SSTV 
p i c t u r e  i s  p r i n t e d  t o  t h e  s c r e e n .  SSTV p i c t u r e s  s e n k  t o  t h e  
YFJ-1278 p r i n t e r  p o r t  i s  se t  a t  4 g r a y - l e v e l s .  W i t h  t e r m i n a l  
s o f t w a r e  w h i c h  s u p p o r t s  m u l t i - g r a y  l e v e l s  SSTV, s u c h  a s  t h e  
NEJ-1284 s t a r t e r  p a c k ,  y o u  c a n  r e c e i v e  SSTV p i c t u r e s  w i t h  u p  
t o  8 l e v e l s  o f  g r a y .  

I f  t h e  p i c t u r e  you  a r e  r e c e i v i n g  d o e s  n o t  seem t o  h a v e  t h e  
r i g h t  c o n t r a s t ,  r e s e t  t h e  TVPiiFAK v a l u e s .  

S e l e c t i o n  o f  TVBREAY v a l u e s  w h i c h  i s  m e a n i n g f u l  a r e  a s  
f o l  l o w s :  

$25-$26-$27-$28-$29-$2A-$2B-$2C-$2D-$2E-$2F-$30-$31-~32-$33 
Black( - - - - - - - -Dark  Gray<--------  Light Gray<--------- White-< 

Note t h a t  i f  y o u  s e l e c t  t o  o p e r a t e  o n l y  4 l e v e l  SSTV s u c h  a s  
p r i n t i n g  t o  t h e  MFJ-1278 p r i n t e r  p o r t ,  t h e  MFJ-1278 w i l l  
a u t o m a t i c a l l y  s e l e c t  4 T V B R E A K  v a l u e s  from t h e  e i g h t  TVBREAK 
v a l u e s  w h i c h  y o u  h a v e  s e l e c t e d .  
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MFJ-7278 I n s t r u c t i o n  Manual COMMANDS 

Mode: SSTV D e f a u l t :  OFF 

P a r a m e t e r s :  

ON M u l t i - l e v e l  SSTV raw d a t a  i s  sen t  t o  t h e  
t e r m i n a l  w i t h o u t  p r e s e t  SSTV f o r m a t .  

OFF M u l t i - l e v e l  SSTV raw d a t a  i s  s e n t  t o  t h e  
t e r m i n a l  i n  f o r m a t  s e t  by  t h e  
TVYODE command 

TVX command s e t s  t h e  f o r m a t  w h i c h  t h e  MFJ-12'78 s e n d s  t h e  
SSTV p i c t u r e s  t o  t h e  t e r m i n a l .  When TVX i s  t u r n e d  O N ,  SSTV 
p i c t u r e  f o r m a t  i s  n o t  p r e s e t .  The t e r m i n a l  p r o g r a m  m u s t  b e  
r e s p o n s i b l e  t o  d e t e c t  t h e  e n d  o f  t h e  SSTV p i c t u r e .  MFJ-12'78 
d o e s  n o t  d e t e c t  t h e  e n d  o f  t h e  p i c t u r e  no matter what TVYODE 
i s  s e t .  T h i s  means t h a t  MFJ-1278 c a n  r e c e i v e  a n y  f o r m a t  of  
SSTV p i c t u r e .  I t  i s  n o t  l i m i t e d  by  TVMODE. P i c t u r e  l e n g t h s  
l o n g e r  t h a n  36 s e c o n d s  a r e  p o s s i b l e  a s  l o n g  a s  t h e  t e r m i n a l  
p r o g r a m  c a n  d e t e c t  t h e  e n d  of t h e  p i c t u r e  when t h e  p i c t u r e  
i s  b e i n g  r e c e i v e d .  

When TVX i s  t u r n e d  OFF, SS'l'V p i c t u r e  f o r m a t  i s  d e t e r m i n e d  by  
t h e  s e t t i n g  o f  TVYODE. For e x a m p l e ,  i f  TVYODE i s  se t  t o  5 
(36  s e c o n d s  f o r m a t ) ,  t h e  p i c t u r e  s e n t  t o  t h e  t e r m i n a l  w i l l  
e n d  a t  35 s e c o n d s .  Which means t h a t  i f  you s e t  t h e  TVMODE 
t o o  s h o r t ,  you may n o t  r e c e i v e  t h e  w h o l e  p i c t u r e .  

TVX i s  a u t o m a t i c a l l y  t u r n e d  OFF when PRINTGRA i s  t u r n e d  O N ;  
t h i s  s e n d s  SSTV p i c t u r e  b e i n g  r e c e i v e d  t o  t h e  b u i l t - i n  
p r i n t e r  p o r t .  SSTV p i c t u r e s  a re  s e n t  t o  t h e  p r i n t e r  p o r t  i n  
4 g r a y  l e v e l s  when PRINTGRA i s  se t  t o  ON. 
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MFJ-1278 I n s t r u c t i o n  Manual  

- TXDELAY n Mode: P a c k e t  

COMMANDS 

D e f a u l t :  30 

P a r a m e t e r s :  

n 9 - 123,  s p e c i f y i n g  10 m s  i n t e r v a l s .  

T h i s  v a l u e  t e l l s  t h e  YFJ-1278 how l o n g  t3 wait  a f t e r  k e y i n g  
up  t h e  t r a n s m i t t e r  b e f o r e  s e n d i n g  d a t a .  Some s t a r t u p  time 
i s  r e q u i r e d  b y  a l l  t r a n s m i t t e r s  t o  p u t  a s i g n a l  on t h e  a i r ;  
some n e e d  m o r s ,  some n e e d  l e s s .  I n  g e n e r a l ,  c r y s t a l  c o n -  
t r o l l e d  r i g s  w i t h  d i o d e  a n t e n n a  s w i t c h i n g  d o n ' t  n e e d  much 
t ime,  s y n t h e s i z e d  r i g s  n e e d  time f o r  PLL l o c k u p ,  and  r i g s  
w i t h  m e c h a n i c a l  T/R r e l a y s  w i l l  n e e d  time f o r  p h y s i c a l  r e l a y  
movement .  The c o r r e c t  v a l u e  f o r  a p a r t i c u l a r  r i g  s h o u l d  b e  
d e t e r m i n e d  b y  e x p e r i m e n t a t i o n .  The  p r o p e r  s e t t i n g  o f  t h i s  
v a l u e  may a l s o  b e  a f f e c t e d  by  t h e  r e q u i r e m e n t s  o f  t h e  sts- 
t i o n  y o u  a r e  c o m m u n i c a t i n g  w i t h .  

N o t e  t h a t  t h e  TAPR TIVC 1 a n d  o t h e r  ' I N C s  u s i n g  t h e  s a n e  
f i r m w a r e  i n t e r p r e t  n i n  40 ns i n t e r v a l s .  T h e  v a l J e  o f  
TXDELAY on NFJ-1278 w i l l  t h u s  be J t imes t h e  v s l u e  used by  a 
TNC 1 u s e r  t o  g i v e  t h e  s a n e  d e l a y  t ime. 
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MFJ-1278 I n s t r u c t i o n  Manual 

TXDELAYC nnn Mode : P a c k e t  

P a r a m e t e r :  

nnn 3 t h r u  255 i n  1 m s  s t e p  

COMMANDS 

D e f a u l t :  2 

The time d e l a y  be tween  when t h e  MFJ-1278 d e p r e s s e s  t h e  PTT 
and when i t  s t a r t s  s e n d i n g  p a c k e t s  i s  s p e c i f i e d  i n  terms o f  
how l o n g  i t  t a k e s  t o  send  (TXDELAYC)  c h a r a c t e r s  a t  t h e  
c u r r e n t  r a d i o  baud r a t e .  TXDELAYC c o n t r o l s  a new timer t h a t  
r u n s  a f t e r  t h e  r e g u l a r  TXDELAY t ime h a s  e x p i r e d  ( s ee  
TXDELAY) . 
High s p e e d  r a d i o  u s e r s  w i l l  f i n d  t h i s  command u s e f u l  b e c a u s e  
t h e y  c a n  s e l ec t  t r a n s m i t  d e l a y s  much s m a l l e r  t h a n  t h e  10 m s  
g r a i n s  i n  TXDl3LP.Y. For  h i g h  s p e e d  u s e ,  s e t  TXDELAY t o  0 and  
s e t  TXDELAYC a c c o r d i n g  t o  t h e  f o r m u l a  be low:  

The t i m e - p e r - c h a r a c t e r  a s  r e l a t e d  t o  t h e  r a d i o  baud r a t e  i s  
a s  f o l l o w s :  

Examples  : 

1 .  For  a 200 m s  2 meter HT a t  1200 b a u d ,  TXDELAYC i s :  

200 m s  

6 .7  m s  
TXDELAYC = -------- = 30 

2 .  For a 400 m s  HF r a d i o  a t  300 b a u d ,  TXDELAYC i s :  

400 m s  

26  m s  
TXDELAYC = -------- = I 6  
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MFJ-1278 I n s t r u c t i o n  Manual  

TXFLOW ONlOFF - Mode: A l l  

COMMANDS 

D e f a u l t :  OFF 

P a r a m e t e r s :  

O N  S o f t w a r e  f low c o n t r o l  c a n  be e n a b l e d  f o r  t h e  
MFJ-1278 i n  T r a n s p a r e n t  Mode. 

OFF S o f t w a r e  f l o w  c o n t r o l  i s  d i s a b l e d  f o r  t h e  
MFJ-1278 i n  T r a n s p a r e n t  Mode. 

I f  TXFLOW i s  O N ,  t h e  s e t t i n g  o f  XFLOW i s  u s e d  t o  d e t e r m i n e  
t h e  t y p e  o f  f l o w  c o n t r o l  u s e d  i n  T r a n s p a r e n t  Mode. I f  
TXFLOW i s  OFF,  t h e  MFJ-1278 w i l l  u s e  o n l y  hardware f l o w  con-  
t r o l  a n d  a l l  d a t a  s e n t  t o  t h e  t e r m i n a l  r e m a i n s  f u l l y  t r a n s -  
p a r e n t .  

I f  TXFLOW a n d  XFLOW a r e  O N ,  t h e  MFJ-1278 w i l l  u s e  t h e  MFJ- 
12'78 Res ta r t  a n d  MFJ-1278 S t o p  c h a r a c t e r s  ( s e t  b y  XON a n d  
XOFF) t o  c o n t r o l  i n p u t  f r o m  t h e  t e r m i n a l .  U n l e s s  TRFLOW i s  
a l s o  O N ,  o n l y  h a r d w a r e  f low c o n t r o l  i s  a v a i l a b l e  t o  t h e  
c o m p u t e r  or t e r m i n a l  t o  c o n t r o l  o u t p u t  from t h e  MFJ-1278.  

N o t e  t h a t  i f  t h e  MFJ-1278 Res t a r t  a n d  MFJ-1278 S t o p  
c h a r a c t e r s  a r e  s e t  t o  $00, h a r d w a r e  f l o w  c o n t r o l  w i l l  a l w a y s  
b e  selected r e g a r d l e s s  o f  t h e  s e t t i n g  o f  TXFLOW. 
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MFJ-1278 I n s t r u c t i o n  M a n u a l  COMMANDS 

TXINVERT -- O N ~ O F F  Yode:  RTTY/ASCtI D e f a u l t :  OFF 

When TXINVERT i s  ON, t r a n s n i t t e d  R T ' i ' Y / A S C I L  d a t a  b y  t h e  '.7TJ- 
1278 a r e  s e n t  i n v e r t e d ,  i . e .  t h e  marks a r e  s e n t  a s  s p a c e s  
a n d  v i c e  v e r s a .  

- TXTMO n n=0-65535 Mode: P a c k e t  G e f a u l t :  0 

TXTMO i s  a H E A L T H  c o u n t e r  t h a t  r e g i s t e r s  t h e  number  o f  
p a c k e t  t r a n s m i t t e r  t i m e o u t ! r e c o v e r y  e v e n t s  t h a t  h a v e  
o c c u r r e d  s i n c e  t '?e ';I..J-I2{8 was p o w e r e d  u p .  

TXUI FRAME ON OFF "lode : 2ac k e  t O e f a u l t :  ON 

TXUIFRAME i s  u s e d  t o  t e l l  t h e  YCJ-1278 w h a t  t a  d o  w i t h  
u n c o n n e c t e d  i n f o r m a t i o n  l e f t  i n  i t s  b u f f e r s .  When t h i s  
p a r a m e t e r  i s  ON, a l l  u n c o n n e c t e d  d a t a  a r e  t r a n s m i t t e d  a s  
I 1 U I ' l  ( u n c o n n e c t e d )  frames. 

T h i s  command s h o u l d  be  OFF f o r  b u l l e t i n - b o a r d  s t a t i o n s  a s  i t  
p r e c l u d e s  t h e  u n n e c e s s a r y  t r a n s m i s s i o n  o f  t e x t  t h a t  O c c u r s  
when t h e  RSS u s e r  d i s c o n n e c t s  - a n d -  u n a c k n o w l e d g e d  p a c k e t s  
r e m a i n .  
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UNSHIFT ONiOFF ';ode: RTTY D e f a u l t :  ON 

I n  Raudot  RTTY r ece ive  node only, UNSHIFT ON f o r c e s  t h e  
r e c e i v z r  s h i f t  t o  t h e  LTYS c a s e  whenever  t h e  Saudo t  SPACE 
c h a r a c t e r  i s  r e c e i v e d .  T h i s  h e l ? s  i n  many s i t u a t i o n s  in 
r e d a c i n g  g a r b l i n ?  when c o n d i t i o n s  a r e  n o t  good.  

jorne s t a t i o n s ,  p a r t i c u h r l y  t h o s e  t r a n s m i t t i n g  w e a t h e r  
i n f i - , r m a t i . ) n  a d  o t h e r  s t r i n g s  a €  qurner ic  t e x t ,  3re  not, 
?m3inpa:i31e w i t h  u n s h i f t  on s p a c e  (IrSOS). dhen r e c e i v i n g  
t h o s e  s t a t i o n s ,  ~JPJSti1;I' s h o u l d  be  t u r n e d  '7'b'. 

-.3111 C a l l s i g n  t o  be p l a c e d  i n  t h e  :O a d d r e s s  
f i e l d .  

c a l l ?  - 3 O p t i o n a l  d i g i p e a t e r  c a l l  l i s t ,  up t o  e i g h t  
c a l l s .  

T h i s  command i s  u s e d  t o  se t  t h e  d i g i p e a t  an1 d p s t i n a t i o n  
a d d r e s s  f i e l d s  o f  p a c k e t s  s e n t  i n  t h e  ! in : : -  :. -+ - I -?  (ur ip-o to-  

f r a m e s  w i t h  t h e  d e s t i n a t i o n  a n d  8 . i L ~ j . ; e , > : .  t 'ielll:; !;~,<I+:I : i - c j r i  
c a l l 1  t h r o u g h  : a l l 3  o p t i o n s .  When no d e : j t i Q a t i o n  i:  s p e c i -  
f i e d ,  u n c o n n e c t e d  p a c k e t s  a r e  s e n t  t o  ZQ. Vnconnected  pack-  
e t s  s e n t  froin o t h e r  TNCs c a n  b e  n o n i t o r e d  by s e t t i n g  MONITOR 
ON and s e t t i n g  BUDLIST a n d  LCALLS a p p r o p r i a t e l y .  The d i g i -  
p e a t e r  l i s t  is a l s o  used  for BEACON p a c k e t s  ( w h i c h  a r e  s e n t  
t o  d e s t i n a t i o n  a d d r e s s  B E A C O N ) .  

c a l )  mode. ! Jnconnected  p a c k e t s  ,arc? ;: ':: 1 I - .>.j 
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MFJ-1278 I n s t r u c t i o n  Manual 

- USERS n iilode : P a c k e t  

COMMANDS 

D e f a u l t :  1 

P a r  a ine t e r s : 

I1 0 - 10,  s p e c i f y i n g  t h e  number o f  a c t i v e  
c o n n e c t i o n s  t h a t  may be e s t a b l i s h e d  t o  t h i s  
YFJ-1279 by o t h e r  TNCs.  

USERS a f f e c t s  o n l y  t h e  manner i n  which i n c o n i n g  c o n n e c t  
r e q u e s t s  a r e  h a n d l e d ,  and h a s  no e f f e c t  3n t h e  number o r  
h a n d l i n g  o f  c o n n e c t i o n s  you may i n i t i a t e  w i t h  t h i s  YFJ-12'78. 

For exannple,  

USERS 0 a l l o w s  incoming  c o n n e c t i o n s  o n  any  f r e e  s t r e a m  
USERS 1 a l l o w s  incoming c o n n e c t i o n s  on s t r e a m  .4 o n l y  
USERS 2 a l l o w s  incoming c o n n e c t i o n s  on s t r e a n s  A & B 
USERS 3 a l l o w s  incoming c o n n e c t i o n s  3n s t r e a m s  A ,  9 Ei C 

and S O  o n  t h r o u g h  USERS 10. 

- WDMODE Mode: AMTOR J e f a u i t , :  OFF' 

WDMODE (wor:l  mode) d e t e r m i n e s  whe the r  mode A t r a n s m i s s i o n  
t a k e s  p l a c e  a n y  time you t y p e  a SPACE o r  R E T U R N  c h a r a c t e r ,  
o r  only when you t y p e  a c a r r i a g e  r e t u r n .  

WDMODE O F F ,  t h e  d e f a u l t  c o n d i t i o n ,  s e t s  t h e  i4FJ-1278 s o  t h a t  
i t  b u f f e r s  y o u ' r e  t r a n s m i t t e d  t e x t  a l i n e  a t  a time b e f o r e  
s e n d i n g  i t .  I f  i t ' s  O N ,  t h e  MFJ-12'78 i m m e d i a t e l y  s e n d s  e a c h  
word a s  you end  i t  w i t h  a SPACE o r  RETURN. 
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MFJ-1278 I n s t r u c t i o n  Manual COMMANDS 

Defaul t :  0 - WEIGHT n n = 0 t h r u  255 'ilode: CW 

The WEIGHT command i s  used  t o  s e t  t h e  we igh t  f a c t o r  a p p l i e d  
t o  p a d d l e  and CW keyboard  g e n e r a t e d  code  e l e m e n t s .  T h e  
v a l u e  o f  w e i g h t  i s  r e p r e s e n t e d  a s  a 2 ' s  complement b y t e  and 
i t  a l t e r s  t h e  d o t  / s p a c e  r a t i o .  T h e r e f o r e  one  s h o u l d  u s e  
v a l u e s  be tween  125 and 255  t o  DECREASE t h e  w e i g h t  f a c t o r ,  
and 1 t o  127  t o  I N C R E A S E  t h e  we igh t  f a c t o r .  

T h e  number s p e c i f i e d  r e s u l t s  i n  an  a b s o l u t e  i n c r e a s e  o r  
d e c r e a s e  i n  t h e  r a t i o  o f  d o t  t o  space time t h a t  i s  
e q u i v a l e n t  t o  a p p r o x i m a t e l y  9.67 m s .  

NOTE: Fo r  w e i g h t  c a l c u l 2 t i o n  p u r p o s e s ,  a d a s h  g e t s  t h e  

t h a t  t h e  time added  t o  o r  removed f rom e a c h  element 
w h e t h e r  i t  i s  a d o t  o r  a d a s h  i s  e i t h e r  removed 
f rom o r  added  t o  t h e  s p a c e  f o l l o w i n g  t h e  e l e m e n t .  

f a c t o r  a p p l i e d  t o  o n l y  1 o f  i t s  3 d o t  times. s o  

WRU Mode : AXTOR D e f a u l t :  (command) - 

T h e  WRU command c a u s e s  t h e  r emote  mode A l lARQ"  s t a t i o n  
c u r r e n t l y  i n  c o n t a c t  w i t h  t o  t r a n s m i t  i t ' s  answerback  
message ( i f  a n y ) .  

WRU i s  a s t a n d a r d  s i g n a l  r e c o g n i z e d  by  most AMTOR s t a t i o n s .  
The WRU r e s p o n s e  w i l l  v a r y  f rom s t a t i o n  t o  s t a t i o n .  

( a l s o  see ANSBSTR) 
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MFJ-1278 MESSAGES 

'This  c h a p t e r  d e s c r i b e s  t h e  messages y o u r  MFJ-1278 may 
p r o d u c e  and  t h e  c i r c u m s t a n c e s  u n d e r  w h i c h  t h e y  can a p p e a r .  

P a c k e t  Messages 

*:J 
bbRAM:LOAD WITH DEFAULTS 
MFJ E n t e r p r i s e s ,  Inc.  
Model MFJ-1278 
AX.25 L e v e l  2 V e r s i o n  2.0 

Checksum X X X  
cmd : 

RELEASE X.X.X - DATE - 32K RAM 

T h i s  is  t h e  s i g n - o n  m e s s a g e  t h a t  a p p e a r s  when you t u r n  
o n  y o u r  MFJ-1278 o r  when you i s s u e  t h e  RESET command. 
The r e l ease  number w i l l  be u p d a t e d  whenever  t h e  
firmware i s  c h a n g e d .  The checksum i s  a h e x  number 
w h i c h  you  c a n  c o m p a r e  a g a i n s t  t h e  c o r r e c t  checksum 
g i v e n  f o r  t h e  firmware v e r s i o n  you a r e  u s i n g .  

bbRAM l o a d e d  w i t h  d e f a u l t s  

T h i s  m e s s a g e  a p p e a r s  a l o n g  w i t h  t h e  s i g n - o n  m e s s a g e  
a b o v e  i f  t h e  b a t t e r y  b a c k e d - u p  RAM checksum v e r i f i c a -  
t i o n  f a i l s  a t  power-on time, c a u s i n g  t h e  MFJ-1278 t o  
l o a d  t h e  d e f a u l t  p a r a m e t e r s  f r o m  ROM. ( T h i s  w i l l  be  
t h e  case t h e  f i r s t  time you t u r n  on y o u r  MFJ-1278.) 

T h i s  message a l s o  a p p e a r s  i f  t h e  MFJ-1278 l o a d s  t h e  de- 
f a u l t s  i n  r e s p o n s e  t o  t h e  RESET command. 

cmd : 

T h i s  is  t h e  Command Mode p r o m p t .  When t h i s  p r o m p t  
a p p e a r s ,  t h e  NFJ-1278 i s  w a i t i n g  f o r  you t o  i s sue  a 
command. A n y t h i n g  you  t y p e  a f t e r  t h i s  p r o m p t  w i l l  b e  
i n t e r p r e t e d  as  a command t o  t h e  MFJ-1278. I f  a 
m o n i t o r e d  p a c k e t  has b e e n  d i s p l a y e d ,  t h e  p r o m p t  may n o t  
be v i s i b l e ,  e v e n  t h o u g h  you a re  i n  Command Mode. You 
c a n  t y p e  t h e  r e d i s p l a y - l i n e  cha rac t e r  ( s e t  by REDISPLA) 
t o  r e t y p e  t h e  p r o m p t .  
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was 

Whenever you c h a n g e  t h e  s e t t i n g  o f  one  o f  t h e  MFJ- 
1278 's  p a r a m e t e r s ,  t h e  p r e v i o u s  v a l u e  w i l l  be  
d i s p l a y e d .  T h i s  c o n f i r m s  t h a t  t h e  MFJ-1278 p r o p e r l y  
i n t e r p r e t e d  y o u r  command, and r e m i n d s  you o f  what you 
have  done .  

t o o  many p a c k e t s  o u t s t a n d i n g  

T h i s  message  would a p p e a r  i n  r e s p o n s e  t o  a CONVERS o r  
TRANS command, unde r  s p e c i a l  c i r c u m s t a n c e s .  If you 
have  p r e v i o u s l y  e n t e r e d  p a c k e t  d a t a  f i l l i n g  t h e  o u t -  
g o i n g  b u f f e r  i n  Conver se  'lode o r  T r a n s p a r e n t  Mode and  
t h e n  r e t u r n e d  t o  Command Mode. You w i l l  be a l l o w e d  t o  
e n t e r  one  o f  these  modes when some o f  t h e  p a c k e t s  have  
been  s u c c e s s f u l l y  t r a n s m i t t e d .  

N a i l b o x  Nessaggg  
--I -- 

? Not w h i l e  mail server e n a b l e d  

T h i s  message  o c c u r s  when you a r e  t r y i n g  t o  a c c e s s  t h e  
ma i lbox  when t h e  s y s t e m  o p e r a t o r  is u s i n g  h i s  ma i lbox .  

You have  mail! 

Upon access  t o  a m a i l b o x ,  t h i s  message w i l l  a p p e a r  i f  
there  a r e  messages  a d d r e s s e d  t o  you.  

?EH 

T h i s  message  o c c u r s  when a command i s s u e d  i s  n o t  
u n d e r s t o o d  by t h e  ma i lbox .  T h i s  c o u l d  be o u t  o f  r a n g e  
s l o t  number,  m i s s i n g  s l o t  number where one  i s  r e q u i r e d ,  
o r  bad  command. 

Canno t ,  n o t  yours 

T h i s  message  o c c u r s  when a r emote  u s e r  a t t e m p t s  t o  k i l l  
a message  wh ich  i s  n o t  h i s ,  or he t r i e s  t o  r e a d  
p e r s o n a l  message  by o r  f o r  someone e l se .  
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?Mailbox full 

This message occurs when either all of the available 
slots ( 3 0 )  are full, or the actual message space (3000 
bytes) is full. Messages must be killed to recover 
from this error. 

Not found 

This message occurs when one attempts to read or kill a 
non-existent message from an empty slot. 

None found 

A parameterless Kill o r  Read command. Can not find any 
messages addressed to the user. 

Command Mode Error Messages 

If you make a mistake typing a command to the MFJ-1278, an 
error message will be printed. You may see any of the 
following messages depending on the type of error you have 
made. 

?bad 

You typed a command correctly, but the remainder of the 
command line couldn't be interpreted. 

?call 

You entered a callsign argument that does not meet the 
MFJ-1278's requirements for callsigns. A callsign may 
be any string of numbers and letters, including at 
least one letter. Punctuation and spaces are not 
allowed. The sub-station ID, if given, must be a 
(decimal) number from 0 to 15, separated from the call 
by a hyphen. 
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?clock not set 

T h i s  message  ! p p e a r s  i f  you g i v e  t h e  command DAYTIME t o  
d i s p l a y  t h e  d a t e  and time w i t h o u t  h a v i n g  p r e v i o u s l y  se t  
t h e  c l o c k .  DAYTIME s e t s  t h e  c l o c k  i f  i t  i s  g i v e n  w i t h  
t h e  d a y t i m e  p a r a m e t e r s ,  and  d i s p l a y s  t h e  d a t e  and time 
i f  i t  i s  g i v e n  w i t h o u t  p a r a m e t e r s .  

? EH 

The f i r s t  word you t y p e d  i s  n o t  a command o r  a command 
a b b r e v i a t i o n .  

?not enough 

You d i d n ' t  g i v e  enough a r g u m e n t s  f o r  a command t h a t  
e x p e c t s  s e v e r a l  p a r a m e t e r s .  

?not while connected 

You a t t e m p t e d  t o  change  MYCALL o r  AX25L2V2 w h i l e  i n  a 
c o n n e c t e d  or  c o n n e c t i n g  s t a t e .  

?range 

A numer ic  a rgument  f o r  a command was t o o  l a r g e .  

?too long 

You e n t e r e d  t o o  l o n g  a command l i n e ,  and t h e  l i n e  was 
i g n o r e d .  T h i s  might  happen ,  f o r  example ,  i f  you t r y  t o  
e n t e r  t o o  l o n g  a message  w i t h  BTEXT o r  CTEXT. If you 
g e t  t h i s  message ,  t h e  p r e v i o u s  t e x t  e n t r y  was n o t  
changed .  

?too many 

You gave  t o o  many a r g u m e n t s  f o r  a command t h a t  e x p e c t s  
s e v e r a l  p a r a m e t e r s .  F o r  example ,  MFILTER c a n  have  up 
t o  4 a r g u m e n t s .  

cmd:MFILTER $IB,$OC,$lA,$03,$07 
? t o o  many 
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?VIA 

MESSAGES 

This message appears if you attempt to enter more than 
one c a l l s i g n  for the CONNECT or UNPROTO commands with- 
out the VIA keyword. 

Link Status bless-s - ~- -- 
These messages inform you of the status of AX.25  connections 
your 14FJ-1278 may be involved in. You can always interrogate 
the link status by giving the CONNECT command without para- 
meters. If you attempt a connection when your YFJ-1278  is 
not in the disconnected state, the MFJ-1278 will display the 
link status but will take no other action. The following 
messages appear in response to the CONNECT command. 

Link s t a t e  is: CONNECTED to c a l l 1  
[VIA call21 ,ca113,, . , ca l l911  

This display shows the station your MFJ-1278 is 
connected to and the digipeater route if any. The 
c a l l s i g n  sequence is the same sequence you would enter 
to initiate the connection. 

Link s t a t e  i s :  DISCONNECTED 

No connection currently exists. You may issue the 
CONNECT command to initiate a connection. 

Link s t a t e  is: CONNECT i n  progress 

You have issued a connect request, but the acknowledg- 
ment from the other station has not been received. If 
you issue a DISCONNE command, the connect process will 
be aborted. 

Link s t a t e  is: DISCONNECT i n  progress 

You have issued a disconnect request, but the acknow- 
ledgment from the other station has not been received. 
If you issue a second DISCONNE command, the MFJ-1278 
will go immediately to the disconnected state. 
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Link state l a :  FRMR in progress 

The MFJ-1278 i s  c o n n e c t e d  b u t  a p r o t o c o l  e r r o r  h a s  
o c c u r r e d .  T h i s  s h o u l d  n e v e r  happen when two TAPR 'TNCs 
are  c o n n e c t e d .  An imprope r  i m p l e m e n t a t i o n  o f  t h e  AX.25 
p r o t o c o l  c o u l d  c a u s e  t h i s  s t a t e  t o  be  e n t e r e d .  The 
k1FJ-1278 w i l l  a t t e m p t  t o  r e - s y n c h r o n i z e  frame numbers  
w i t h  t h e  TNC on t h e  o t h e r  e n d ,  a l t h o u g h  a d i s c o n n e c t  
may r e s u l t .  C o n n e c t s  a r e  n o t  l e g a l  i n  t h i s  s t a t e ,  and a 
d i s c o n n e c t  w i l l  s t a r t  t h e  d i s c o n n e c t  p r o c e s s .  

The MFJ-1278 w i l l  i n f o r m  you whenever  t h e  l i n k  s t a t u s  
c h a n g e s .  The l i n k  s t a t u s  may change  i n  r e s p o n s e  t o  a 
command you g i v e  t h e  NFJ-1278 ( C O N N E C T  o r  D I S C O N N E ) ,  a 
c o n n e c t  o r  d i s c o n n e c t  r e q u e s t  p a c k e t  from a n o t h e r  s t a t i o n ,  a 
d i s c o n n e c t  due  t o  t h e  r e t r y  c o u n t  b e i n g  e x c e e d e d ,  an 
a u t o m a t i c  t i m e - o u t  d i s c o n n e c t  (CHECK), o r  a p r o t o c o l  e r r o r .  

+++ CONNECTED t o :  call1 [ V I A  call2[,call3..,,call9]] 

T h i s  message  a p p e a r s  when t h e  MFJ-1278 g o e s  f rom t h e  
" d i s c o n n e c t e d "  o r  " c o n n e c t  i n  p r o g r e s s "  s t a t e  t o  t h e  
c o n n e c t e d  s t a t e .  The c o n n e c t i o n  may be  a r e s u l t  o f  a 
CONNECT command you i s s u e d ,  o r  o f  a c o n n e c t  r e q u e s t  
p a c k e t  r e c e i v e d  f rom a n o t h e r  s t a t i o n .  

+++ connect request:calll [VIA call2[,call3 ..., callg]] 
T h i s  message  i n d i c a t e s  t h a t  t h e  NFJ-1278 h a s  received a 
c o n n e c t  r e q u e s t  f rom a n o t h e r  s t a t i o n  which  i t  h a s  n o t  
a c c e p t e d .  T h i s  c a n  happen  i f  you have  s e t  CONOK OFF or  
i f  you a r e  a l r e a d y  c o n n e c t e d  t o  a n o t h e r  s t a t i o n .  When 
t h e  i4FJ-1278 t y p e s  t h i s  message i t  a l s o  s e n d s  a DM 
p a c k e t  ( b u s y  s i g n a l )  t o  t h e  s t a t i o n  t h a t  i n i t i a t e d  t h e  
c o n n e c t  r e q u e s t .  I f  t h e  MFJ-1278 r e j ec t s  a c o n n e c t  
r e q u e s t  b e c a u s e  you have  set  CONOK OFF, you c a n  i s s u e  
y o u r  own r e q u e s t  t o  t h e  s t a t i o n  t h a t  c a l l e d .  

+*+ DISCONNECTED 

T h i s  message  i s  d i s p l a y e d  whenever  t h e  MFJ-1278 g o e s  t o  
t h e  d i s c o n n e c t e d  s t a t e  f rom any o t h e r  l i n k  s t a t e .  T h i s  
message  may be  p r e c e d e d  by a message  e x p l a i n i n g  t h e  
r e a s o n  f o r  t h e  d i s c o n n e c t ,  below.  
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*** r e t r y  count exceeded 
*+* DISCONNECTED 

T h i s  message  i s  g i v e n  i f  t h e  d i s c o n n e c t  was c a u s e d  by a 
r e t r y  f a i l u r e  r a t h e r  t h a n  by a d i s c o n n e c t  r e q u e s t  f rom 
one  o f  t h e  s t a t i o n s .  

*+* < c a l l s i g n >  busy 
*+* DISCONNECTED 

T h i s  message i n d i c a t  s t h a t  your  c o n n e c t  r e q u e s t  was 
r e j e c t e d  by a DM p a c k e t  ( b u s y  s i g n a l )  f rom t h e  o t h e r  
s t  a t  i o n .  T h e  MFJ-1278 w i l l  r e j e c t  a c o n n e c t  
r e q u e s t  i f  CONOK is  OFF, o r  i f  i t  i s  a l r e a d y  c o n n e c t e d  
t o  a n o t h e r  s t a t i o n ,  o r  t h e  c o n n e c t  r e q u e s t  is  f rom 
a s t a t i o n  w i t h  a t o t a l l y  b l a n k  c a l l s i g n .  

frmr frame j u s t  s e n t :  
FRMR s e n t :  xxxxxx 

The  NFJ-1278 i s  c o n n e c t e d ,  and a p r o t o c o l  e r r o r  h a s  
o c c u r r e d .  T h e  MFJ-1278 h a s  s e n t  a s p e c i a l  FRMR p a c k e t  
t o  a t t e m p t  t o  r e - s y n c h r o n i z e  f r ame  numbers  w i t h  t h e  
MFJ-12'78 on t h e  o t h e r  end .  The s t r i n g  xxxxxx i s  
r e p l a c e d  w i t h  t h e  hex  c o d e s  f o r  t h e  t h r e e  b y t e s  s e n t  i n  
t h e  i n f o r m a t i o n  p a r t  o f  t h e  FRMR f rame .  T h i s  message 
w i l l  n o t  a p p e a r  i f  your  NFJ-1278 i s  i n  T r a n s p a r e n t  
'.lode. 

FRMR r c v d :  

T h i s  message  i s  f o l l o w e d  by a d i s p l a y  o f  t h e  FRAR 
p a c k e t  r e c e i v e d  i n  t h e  t r a c e  d i s p l a y  f o r m a t .  T h i s  
f o r m a t  i s  e x p l a i n e d  i n  t h e  TRACE command e n t r y .  T h i s  
message  w i l l  n o t  a p p e a r  i f  your  YFJ-1278 i s  i n  
' T r a n s p a r e n t  Mode. 

***LINK OUT O F  O R D E R ,  p o s s i b l e  d a t a  l o s s  [ o p t .  d a y t i m e  
s t a m p ] .  

T h i s  message i n d i c a t e s  f a i l u r e  o f  a CONPERMed. 
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HARDWARE 

'This chapter includes detailed specifications and a func- 
tional description of the hardware design of the MFJ-1278. 

MFJ-1278 Specifications 

Processor CYOS Z - 8 0 A  

Clocks 

Memory 

Serial 
Port 

Modem 

bbRAM 

Processor master clock input frequency: 4.9152 MHz 

User Port Clock: Switch selectable at 1 6 x  baud 
rate. 

All memory in industry-standard JEDEC Byte-Wide 
sockets. 

Standard complement of ROM: 64K = 1 x 27C512 

Standard complement of RAM: 32K = 1 x 43256C-15L 

29440 S I O / O  port B configured as UART plus low- 
power TTL-to-RS-232C signal level interface. 

Baud rates supported: 300, 1200, 2400, 4800 and 
9500. 

Standard female DB-25s ( D C E )  RS-232C connector. 
8-pin TTL connector for TTL serial port. 

Demodulator: XR2211 PLL demodulator circuit plus 
related components to receive up to 1200 baud. 

Yodulator: XR2206 modulator circuit plus related 
components to produce tones for all modes of 
operation. 
Built-in modem calibration system. 

An external modem may be attached via a single 
connector which completely bypasses the on-board 
modem. 

Tuning Indicator is built in to support tuning aid 
f o r  all modes of operation. 

Non-volatile storage of all important operating 
parameters is accomplished by using a battery 
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backed-up  s y s t e m  f o r  t h e  e n t i r e  32K b y t e s  o f  s y s -  
tem R A M .  

P r o t o c o l  AX.25 L e v e l  2 i s  s u p p o r t e d .  P r e - V e r s i o n  2 . 0  sup-  
p o r t  i s  c o m p a t i b l e  w i t h  e a r l i e r  TAPR T N C s  r u n n i n g  
3 . x  s o f t w a r e .  F u l l  s u p p o r t  o f  V e r s i o n  2 . 0  p r o t o -  
c o l  i s  p r o v i d e d .  F u l l  d u p l e x  r a d i o  l i n k  o p e r a t i o n  
i s  s u p p o r t e d .  

Packet Command Mode: a c c e p t s  commands v i a  u s e r  p o r t .  
O p e r a t i n g  Conver se  Mode: a c c e p t s  d i g i t a l  d a t a ,  t r a n s m i t s  and 
Modes receives p a c k e t s ,  p e r m i t s  t e r m i n a l  e d i t i n g  fea- 

t u r e s  ( c h a r a c t e r  d e l e t e ,  l i n e  d e l e t e ,  i n p u t  p a c k e t  
d e l e t e ,  o u t p u t  p a c k e t  d e l e t e  and r e d i s p l a y  i n p u t )  
v i a  s p e c i a l  c h a r a c t e r s  t r a p p e d  by t h e  MFJ-1278. 
Escape  t o  command mode v i a  s p e c i a l  c h a r a c t e r  o r  
BREAY s i g n a l .  O p t i o n a l  u s e  o f  p a c k e t  c o m p l e t i o n  
timer a s  i n  T r a n s p a r e n t  mode. 

T r a n s p a r e n t  Mode: a c c e p t s  d i g i t a l  d a t a ,  t r a n s m i t s  
p a c k e t s  v i a  p a c k e t  c o m p l e t i o n  t imer o r  b u f f e r  f u l l  
o n l y ,  and r ece ives  p a c k e t s .  No l o c a l  e d i t i n g  
f e a t u r e s  p e r m i t t e d .  Escape  t o  command mode v i a  
s p e c i a l l y  t imed  c h a r a c t e r  s e q u e n c e  o r  BREAK s ig-  
n a l .  

Power +I2 v o l t s  DC a t  500 m A .  
R e q u i r e d  

General D e s c r i p t i o n  

The MFJ-1278 i s  based on t h e  Z i l o g  280 ( t m )  f a m i l y  o f  
m i c r o p r o c e s s o r  components .  

Major e l e c t r o n i c  d e v i c e s  i n  t h e  MFJ-1278 i n c l u d e  a CPU 
( C e n t r a l  P r o c e s s i n g  U n i t )  f o r  c o n t r o l l i n g  t h e  XFJ-1278 and  a 
SIO ( S e r i a l  I n p u t / O u t p u t )  c h i p  f o r  p r o v i d i n g  s e r i a l  
i n t e r f a c e  p o r t s  t o  t h e  on-board  modem ( w h i c h  c o n n e c t s  t o  
y o u r  r a d i o )  and t o  t h e  RS-232C o r  TTL s e r i a l  t e r m i n a l  p o r t  
( w h i c h  c o n n e c t s  t o  your  compute r  o r  t e r m i n a l ) .  

The MFJ-1278 a l s o  i n c l u d e s  two t y p e s  o f  memory. ROM (Read  
Only Memory) s t o r e s  t h e  program t h a t  t e l l s  t h e  I1FJ-1278 how 
t o  implement  t h e  AX.25 p r o t o c o l .  B a t t e r y  backed-up RAM 
(Random Access Nemory) p r o v i d e s  a s c r a t c h - p a d  a r e a  f o r  
t e m p o r a r y  d a t a  a s  well a s  n o n - v o l a t i l e  s t o r a g e  f o r  o p e r a t i n g  
p a r a m e t e r s  s u c h  a s  your  s t a t i o n  c a l l  s i g n .  T h e  b a t t e r y  
back-up f e a t u r e  e n a b l e s  t h e  MFJ-1278 t o  "remember" these 
v a l u e s  when power i s  o f f  s o  you d o n ' t  have  t o  e n t e r  them 
e v e r y  time you want t o  o p e r a t e .  

O t h e r  i n t e g r a t e d  c i r c u i t s  a r e  used  f o r  f u n c t i o n s  i n c l u d i n g  
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c l o c k  o s c i l l a t o r ,  b a u d - r a t e  g e n e r a t o r ,  memory-space d e c o d e r ,  
power s u p p l y  and v o l t a g e  i n v e r t e r ,  c l o c k  r e c o v e r y ,  t r a n s m i t  
watch-dog timer and modem. Refer t o  t h e  s c h e m a t i c  d i ag ram 
w h i l e  r e a d i n g  t h e  f o l l o w i n g  c i r c u i t  d e s c r i p t i o n s .  

D e t a i l e d  C i r c u i t  D e s c r i p t i o n  

Osc i 11 $ o r  

U l O a ,  U l O b ,  UlOc, R 4 6 ,  R47, R 4 8 ,  C24, C47 ,  C51, and Y1 
p r o v i d e  an  a c c u r a t e  c r y s t a l - c o n t r o l l e d  o s c i l l a t o r  f o r  s y s t e m  
t i m i n g .  

R48 f o r c e s  inverter U ? O a  i n t o  i t s  l i n e a r  r e g i o n  and p r o v i d e s  
a l o a d  f o r  c r y s t a l  Y1, C 4 7  p r o v i d e s  an a d j u s t a b l e  r e a c t i v e  
e l e m e n t  t o  a l l o w  t h e  o s c i l l a t o r ' s  f r e q u e n c y  t o  b e  p r e c i s e l y  
se t  ( t h i s  p r e c i s i o n  i s  n o t  n o r m a l l y  r e q u i r e d ) .  I n v e r t e r  
U l O c  b u f f e r s  t h e  c l o c k  €or a d d i t i o n a l  s t a b i l i t y  b e f o r e  d r i -  
v i n g  a d d i t i o n a l  d i v i d e r s .  

R46 is used  t o  b i a s  "HCT" l o g i c  t o  t h e  p r o p e r  l e v e l s  f o r  
b e s t  o s c i l l a t o r  o p e r a t i o n ;  i t  i s  n o t  n e c e s s a r y  i f  GI0 i s  an 
"HC" l o g i c  e l e m e n t .  

D i v i d e r s  and B a u d - r a t e  G e n e r a t o r  

U l O e ,  U l O f ,  U4a, U4b, U1, d 3 0  ad  231 p r o v i d e  c l o c k  o u t p u t s  
d e r i v e d  f rom t h e  o s c i l l a t o r .  E l e c t r o n i c s  swi tches  w i t h i n  
U3O and U31 p r o v i d e  a l l  t h e  t e r m i n a l  baud r a t e  and t h e  RF 
baud r a t e  u n d e r  s o f t w a r e  command. 

- -- __I-___ ------- 

I n v e r t e r  U l O f  p r o v i d e s  b u f f e r i n g  and i s o l a t i o n  be tween t h e  
d iv ide -by- two  o u t p u t  o f  c o u n t e r  U4a and t h e  c a p a c i t i v e  l o a d  
p r e s e n t e d  by t h e  CPU (U22) and t h e  SIO (U21) .  , U l O f ' s  i n p u t  
may be  a t  2 .4576  MHz o r  4.9152 Mhz. MFJ-12'78 o p e r a t i o n  a t  
t h e  f a s t e r  c l o c k  o f  4.9152 MHz. C a p a c i t o r s  C59 and C60 a r e  
used  t o  s l o w  t h e  e d g e s  o f  t h e  o u t p u t s  o f  U4a, and c a p a c i t o r  
C61 i s  used  t o  slow t h e  e d g e s  from U l O f ,  h e l p i n g  t o  r e d u c e  
R F I .  

C o u n t e r  U 1  i s  a m u l t i p l e - s t a g e  d iv ide -by- two  c i r c u i t  t h a t  
d i v i d e s  t h e  s i g n a l  a t  i t s  i n p u t  many times. T h i s  a l l o w s  t h e  
s w i t c h e s  w i t h i n  U30 and U31 t o  s e l e c t  t h e  d e s i r e d  s i g n a l i n g  
( b a u d )  r a t e  t o  be used  f o r  y o u r  computer  o r  t e r m i n a l  a s  wel l  
a s  t h e  r a d i o  c h a n n e l  baud r a t e .  

The o u t p u t  f rom c o u n t e r  U 1  a t  p i n  12 p r o v i d e s  a r e a l - t i m e  
c l o c k  i n t e r v a l  s i g n a l  f o r  t h e  SIO. Dur ing  normal  o p e r a t i o n ,  
t h e  SIO w i l l  be programmed t o  i n t e r r u p t  t h e  CPU on e v e r y  
t r a n s i t i o n  o f  t h i s  600 Hz s i g n a l .  T h i s  i n t e r r u p t  o c c u r s  
1200  times a s e c o n d ,  and i s  used  €or  p r o t o c o l  and  c a l i b r a -  
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t i o n  t i m i n g  f u n c t i o n s .  

I n v e r t e r  U l O e  b u f f e r s  t h e  r a d i o  p o r t  " 1 6 ~ ~ '  b a u d - r a t e  s i g n a l  
i n  c a s e  i t  i s  r o u t e d ,  v i a  modem d i s c o n n e c t  54 p i n s  11 and 
1 2 ,  t o  an e x t e r n a l  modem. I f  t h i s  b u f f e r  were n o t  i n c l u d e d ,  
r e f l e c t i o n s  from t h e  d i s t a n t  t e r m i n a t i o n  might  c a u s e  c o u n t e r  
U 1  t o  g e n e r a t e  c o u n t  e r r o r s .  

C o u n t e r  U4b p r o v i d e s  a p r o p e r l y  s c a l e d  c l o c k  f o r  t h e  t r a n s -  
n i t  N R Z  t o  N R Z I  e n c o d e r  (see S e r i a l  I n t e r f a c e ,  b e l o w ) .  

C P U  Complex - 
E P R O M  U23 p r o v i d e s  sys t em ROnl f o r  program s t o r a g e .  S e l e c t o r  
U12a a c t s  a s  a ROY d e c o d e r ,  mapping t h e  ROM i n t o  t h e  CPU's 
memory a d d r e s s  s p a c e  b e g i n n i n g  a t  a d d r e s s  0 .  

S t a t i c  RAM p r o v i d e s  sys t em RAM f o r  t e m p o r a r y  s c r a t c h - p a d  
s t o r a g e ,  message b u f f e r s ,  e t c .  A l s o ,  b e c a u s e  t h e  RAM i s  
backed  up by a b a t t e r y  and w i l l  n o t  l o s e  i t s  c o n t e n t s  when 
t h e  main power i s  removed,  it i s  used  t o  p r o v i d e  semi- 
pe rmanen t  s t o r a g e  o f  u s e r - s u p p l i e d  i n f o r m a t i o n  ( s u c h  a s  your  
c a l l s i g n ) .  S e l e c t o r  U12b a c t s  a s  a RAY a d d r e s s  d e c o d e r ,  
w i t h  RAM s t a r t i n g  a t  a d d r e s s  9000 h e x .  

The s e c t i o n s  o f  CYOS s w i t c h  U13 are  u s e d  t o  i n s u r e  t h a t  t h e  
RAY i s  n o t  s e l e c t e d  when main power i s  removed. T h i s  en-  
s u r e s  t h a t  t h e  c o n t e n t s  o f  t h e  RAM a r e  n o t  a c c i d e n t a l l y  
s c r a m b l e d  a s  t h e  CPU l o s e s  power ;  i t  a l s o  e n s u r e s  t h a t  t h e  
RAN i s  i n  t h e  "power-down" s t a t e  f o r  minimum b a t t e r y  power 
consumpt ion .  

S e r i a l  I n t e r f a c e  

S e r i a l  I n p u t / O u t p u t  ( S I O )  d e v i c e  U21 p r o v i d e s  two c h a n n e l s  
o f  s e r i a l  I / O .  

The B S I O  c h a n n e l  i s  u s e d  f o r  t h e  computer  o r  t e r m i n a l  
i n t e r f a c e .  O p e r a t i o n a l  a m p l i f i e r  s e c t i o n s  U3a, U3b, and U3d 
a c t  a s  R S - 2 3 2 C  d r i v e r s  w h i l e  S c h m i t t  t r i g g e r  i n v e r t e r s  U9a 
and U9b a c t  a s  R S - 2 3 2 C  r e c e i v e r s .  These  c i r c u i t s  consume 
less  power t h a n  c o n v e n t i o n a l  R S - 2 3 2 C  d r i v e r s  and r e c e i v e r s .  

The  A SIO c h a n n e l  i s  used  f o r  t h e  radio/modem i n t e r f a c e  and 
i s  n o r m a l l y  o p e r a t e d  a s  a f u l l  d u p l e x  HDLC c h a n n e l  f o r  
c o m p a t i b i l i t y  w i t h  t h e  AX.25 p r o t o c o l  s p e c i f i c a t i o n .  L a t c h  
U5 and ROM U5 p r o v i d e  a " s t a t e  machine"  f o r  r e c o v e r i n g  t h e  
c lock  from t h e  received N R Z I  d a t a .  T h e  s t a t e  machine a l s o  
c o n v e r t s  N R Z I  d a t a  t o  NRZ f o r  t h e  SI3. I n v e r t e r  U9c and 
f l i p - f l o p  U l l a  p r o v i d e  N R Z  t o  N R Z I  c o n v e r s i o n  f o r  t h e  t r a n s -  
m i t  s i d e  o f  t h e  r a d i o  c h a n n e l .  T h i s  c o n v e r s i o n  be tween N R Z  
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f o r m a t t e d  d a t a  a n d  N R Z L  f o r m a t t e d  d a t a  i s  n e c e s s a r y  b e c a u s e  
t h e  A X . 2 5  p r o t o c o l  s p e c i f i c a t i o n  r e q u i r e s  N R Z I  o p e r a t i o n  
w h i l e  t h e  SIO i s  o n l y  c a p a b l e  o f  N R Z .  Jumper  J14Pll may be  
u s e d  t o  b y p a s s  t h e  N R Z  - -> N R Z I  c o n v e r s i o n  f o r  use w i t h  
e x t e r n a l  modems, i f  r e q u i r e d .  

W a t c h - d a  Timer 

I n v e r t e r s  U ~ C ,  U7d, U7e, a n d  Q l O  p r o v i d e  a "watch-dog"  timer 
on t h e  t r a n s m i t  key  l i n e  t o  e n s u r e  t h a t  t h e  t r a n s m i t t e r  d o e s  
n o t  r e m a i n  k e y e d  fo r  more t h a n  a b o u t  30 s e c o n d s  i f  t h e  TNC 
f a i l s .  T h i s  a l l o w s  you t o  l e a v e  a s t a t i o n  ( s u c h  as  a r e m o t e  
d i g i p e a t e r )  o n - t h e - a i r  a n d  u n a t t e n d e d  w i t h o u t  much c h a n c e  o f  
h a v i n g  a m a l f u n c t i o n  " l o c k  up"  t h e  p a c k e t  c h a n n e l .  T h i s  
a l s o  h e l p s  e n s u r e  c o m p l i a n c e  w i t h  FCC r e g u l a t i o n s  r e g a r d i n g  
u n a t t e n d e d  s t a t i o n  o p e r a t i o n .  

Jumper  JMP4 i s  p r o v i d e d  f o r  t e s t i n g  p u r p o s e s .  When JMP4 i s  
i n s t a l l e d ,  t i m i n g  c a p a c i t o r  C31 i s  s h u n t e d ,  d i s a b l i n g  t h e  
watch-dog timer. 
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Modem 

U16, a n  XR2206, i s  a F r e q u e n c y  S h i f t  K e y i n g  (FSK) m o d u l a t o r  
t h a t  g e n e r a t e s  a n  a u d i o  d a t a  s i g n a l  f o r  u s e  by  t h e  r a d i o  
t r a n s m i t t e r .  Two t o n e s  are u s e d ,  o n e  f o r  each d i g i t a l  
l e v e l ,  a n d  t h e s e  t o n e s  may be c a l i b r a t e d  v i a  t r i m p o t s  
R7'1/R78, R105/R106, R119/R122 a n d  R139/R13B i n  c o n j u n c t i o n  
w i t h  t h e  o n - b o a r d  c a l i b r a t i o n  s u p p o r t  c i r c u i t r y  a n d  s o f -  
tware.  When t h e  t r a n s m i t t e r  i s  n o t  b e i n g  k e y e d ,  t r a n s i s t o r  
29 i s  s w i t c h e d  c n ,  t h u s  p r e v e n t i n g  U16 f r o m  p r o d u c i n g  t o n e s .  
T h i s  a l l o w s  y o u  t o  l e a v e  a m i c r o p h o n e  c o n n e c t e d  t o  y o u r  
p a c k e t  t r a n s m i t t e r  f o r  v o i c e  o p e r a t i o n .  

R157 a n d  R158 a r e  u s e d  t o  s e t  t h e  t o n e  o u t p u t  l e v e l s  t o  t h e  
t r a n s m i t t e r .  

U20, a n  XR2211, p r o v i d e s  a P h a s e  Locked  Loop (PLL)  FSK 
d e m o d u l a t o r .  I t  c o n v e r t s  t h e  r e c e i v e d  a u d i o  FSK s i g n a l s  
i n t o  d i g i t a l  d a t a  a t  s t a n d a r d  l o g i c  l e v e l s .  T h i s  d a t a  i s  
s e n t  t o  t h e  s t a t e  m a c h i n e  c l o c k  r e c o v e r y  a n d  NRZI t o  N R Z  
f o r m a t  c o n v e r s i o n  c i r c u i t s .  R79, R113, R114 a n d  R115 a r e  
u s e d  t o  c a l i b r a t e  t h e  PLL d e m o d u l a t o r ' s  f r e e - r u n n i n g  f r e q u e -  
n c y  w h i c h  i s  se t  midway b e t w e e n  t h e  FSK t o n e s  b e i n g  re- 
c e i v e d .  T h e s e  t o n e s  a r e  m e a s u r e d  by  t h e  c a l i b r a t i o n  
s o f t w a r e  a n d  t h e  o u t p u t  s i g n a l  p r o d u c e d  by U8a a n d  U8b, 
w h i c h  i s  a f r e q u e n c y  d o u b l i n g  s h a p i n g  c i r c u i t .  

Power S u p p l y  

R e g u l a t o r  33 a n d  a s s o c i a t e d  c o m p o n e n t s  p r o v i d e  a +5 v o l t  
r e g u l a t e d  o u t p u t  f o r  t h e  MFJ-1278 d i g i t a l  l o g i c  c i r c u i t r y .  
I n  o rde r  t o  r e d u c e  c o n d u c t e d  RFI f r o m  t h e  d i g i t a l  power 
s o u r c e ,  s e r i e s  i n d u c t o r  L1 i s  p r o v i d e d .  T r a n s i s t o r  4 4 ,  i n  
c o n j u n c t i o n  w i t h  CMOS i n v e r t e r s  i n  U14, p r o v i d e s  a l l power  
f a i l u r e "  c i r c u i t  f o r  t h e  b a t t e r y - b a c k e d  RAM c h i p s  t o  e n s u r e  
t h a t  RAM i s  i n  t h e  "power-down" s t a t e  when t h e  main power i s  
removed .  I n  a d d i t i o n ,  t h i s  c i r c u i t  p r o v i d e s  t h e  main power-  
o n  reset  s i g n a l  v i a  U7f. 

T r a n s i s t o r s  Q5 a n d  Q6 a r e  u s e d  t o  i s o l a t e  t h e  b a t t e r y  f r o m  
t h e  +5  v o l t  l i n e  when main power i s  a v a i l a b l e .  R33 p r o t e c t s  
t h e  l i t h i u m  b a t t e r y  f r o m  o v e r l o a d  c o n d i t i o n s  a n d  p r o v i d e s  a 
c o n v e n i e n t  means  o f  m o n i t o r i n g  b a t t e r y  c u r r e n t  d r a i n  when 
t h e  TNC i s  s w i t c h e d  o f f .  cTMP5 p r o v i d e s  a means o f  d i s c o n n e -  
c t i n g  t h e  l i t h i u m  b a t t e r y  f o r  MFJ-1278 m a i n t e n a n c e .  

U 2  a n d  a s s o c i a t e d  c o m p o n e n t s  f o r m  a c h a r g e - p u m p  v o l t a g e  
i n v e r t e r  w h i c h  g e n e r a t e s  a n  u n r e g u l a t e d  n e g a t i v e  s u p p l y  f o r  
t h e  RS-232C d r i v e r s .  

U ~ C ,  Q2, C R b  a n d  s u r r o u n d i n g  c o m p o n e n t s  p r o v i d e  a r e g u l a t e d  
s o u r c e  o f  -5 v o l t s  f o r  t h e  modem c h i p s .  
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The  modem power s o u r c e s  and g round  a r e  i s o l a t e d  from d i g i t a l  
l o g i c  s w i t c h i n g  n o i s e  by i n d u c t o r  L2. 

RS-232C Handshak ing  P r o t o c o l  

The CTS,  D S R  and DTR l i n e s  o f  t h e  RS-232C p o r t  (J1) a re  used  
f o r  ha rdware  " h a n d s h a k i n g "  p r o t o c o l  t o  c o n t r o l  t h e  f l o w  o f  
d a t a  be tween t h e  t e r m i n a l  ( D T E )  and t h e  MFJ-1278 ( D C E ) .  

The IIFJ-12'78 a l w a y s  a s s e r t s  (makes  4 r u e )  Da ta  S e t  Ready 
(DSR) on J1 p i n  6 v i a  r e s i s t o r  R16. Thus ,  whenever  t h e  MFJ- 
1278 i s  powered up,  i t  s i g n a l s  t o  t h e  t e r m i n a l  c o n n e c t e d  t o  
J1 t h a t  t h e  MFJ-1278 i s  Iton l i n e . "  

The t e r m i n a l  i n d i c a t e s  i t  is r e a d y  t o  receive d a t a  f rom t h e  
MFJ-1278 by a s s e r t i n g  i t s  Da ta  T e r m i n a l  Ready ( D T R )  o u t p u t ,  
J1 p i n  20 .  T h e  MFJ-1278 w i l l  s e n d  d a t a  when i t  h a s  d a t a  t o  
s e n d  and DTR i s  a s s e r t e d .  I f  t h e  t e r m i n a l  i s  not r e a d y  t o  
rece ive  d a t a ,  i t  s h o u l d  n e g a t e  (make f a l s e )  DTR t o  t h e  YFJ- 
1278.  Thus ,  d a t a  f l o w  from t h e  MFJ-1278 t o  t h e  t e r m i n a l  is  
c o n t r o l l e d  by t h e  u s e  o f  t h e  DTR l i n e .  T h e s t a t e  o f  t h e  DTR 
l i n e  i s  i g n o r e d  by t h e  s o f t w a r e  i f  " s o f t w a r e  f l o w  c o n t r o l "  
i s  e n a b l e d  i n  t h i s  d i r e c t i o n .  

T h e  MFJ-12'78 a s s e r t s  i t s  C l e a r  To Send (CTS) o u t p u t ,  J 1  p i n  
5 ,  whenever  it i s  r e a d y  t o  r ece ive  d a t a  from t h e  t e r m i n a l .  
I f  t h e  ? IFJ - l278 ' s  b u f f e r s  f i l l ,  i t  w i l l  n e g a t e  CTS, 
s i g n a l i n g  t h e  t e r m i n a l  t o  s t o p  s e n d i n g  d a t a .  T h e  MFJ-1278 
w i l l  a s s e r t  CTS when i t  i s  a g a i n  r e a d y  t o  rece ive  d a t a  f rom 
t h e  t e r m i n a l .  T h u s ,  d a t a  f l o w  from t h e  t e r m i n a l  t& t h e  MFJ- 
1278 i s  c o n t r o l l e d  by t h e  u s e  o f e  C'IS l i n e .  The CTS l i n e  
i s  a l w a y s  a s s e r t e d  i f  " s o f t w a r e  f l o w  c o n t r o l "  
t h i s  d i r e c t i o n .  

Some s e r i a l  1/0 p o r t s  do n o t  implement  CTS, 
h a n d s h a k i n g .  I f  t h e s e  p i n s  a r e  n o t  c o n n e c t e d  
n a l  e n d ,  t h e y  w i l l  be p u l l e d  up ( a n d  t h u s  
r e s i s t o r s  a t  t h e  MFJ-1278 end .  However,  a 

i s  e n a b l e d  i n  

DTR and DSR 
a t  t h e  termi- 
asser ted)  by 

n o n - s t a n d a r d  
s e r i a l  c o n n e c t o r  may u s e  some p i n s  f o r  o t h e r  p u r p o s e s ,  s u c h  
a s  s u p p l y i n g  power t o  a p e r i p h e r a l  d e v i c e ,  s o  be s u r e  that 
your s y s t e m  e i t h e r  implemen t s  t h e  CTS, DTR and DSR handshake  
o r  h a s  no c o n n e c t i o n s  t h e s e  p i n s  o f  J1 w h a t s o e v e r .  Note  
t h a t  r e f e r e n c e  t o  RS-232C " c o m p a t i b i l i t y "  o r  t h e  p r e s e n c e  o f  
a DB-25 t y p e  c o n n e c t o r  d o e s  n o t  g u a r a n t e e  t h a t  you have  a 
f u l l  RS-232C s e r i a l  p o r t !  

T h e  MFJ-1278 s u p p o r t s  most s t a n d a r d  baud r a t e s  f rom 300 
t h r o u g h  9600. T h e  p o r t  s u p p o r t s  s t a n d a r d  p a r i t y  o p t i o n s  a s  
well a s  7- o r  8 - b i t  c h a r a c t e r  l e n g t h s .  S e t t i n g  t h e s e  termi- 
n a l  p a r a m e t e r s  i s  d i s c u s s e d  i n  C h a p t e r  4. 

- - - --- 
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I f  you w a n t  t o  i n t e r f a c e  y o u r  14FJ-1278 w i t h  a d e v i c e  
c o n f i g u r e d  a s  D C E ,  s u c h  a s  a t e l e p h o n e  modem o r  a n o t h e r  T N C ,  
a s o - c a l l e d  t t n u l l  modem" c a b l e  may be  c o n s t r u c t e d  t o  
i n t e r c h a n g e  t h e  d a t a  and handshake  s i g n a l s .  See  f o r  e x a n p l e  
B y t e ,  F e b r u a r y ,  1 9 8 1 ,  page  199 .  

Jumper  F u n c t i o n s  

The f o l l o w i n g  t a b l e  l i s t s  t h e  f u n c t i o n  o f  e a c h  jumper  on t h e  
i4FJ-1278. For  normal  o p e r a t i o n  a s h o r t i n g  jumpers  m u s t  be 
p l a c e d  on t h e  f o l l o w i n g  c o n n e c t o r s :  JYP 5 ;  JMP 3; JMP 9; JMP 
1 3 ;  J Y P  14  p i n  1 , 2 ;  \JMP 16  p i n  1 , 3  - p i n  2 , 4  and on 54 P i n  
1 1 , 1 2  - p i n  1 3 , 1 4 ,  p i n  1 7 , 1 8 .  

Jumper  # Position F u n c t i o n  

JMPI P i n  1 & 2 ! D C D  (RS-232C) s t a y s  on 
P i n  2 ti 3 !DCD (RS-232C) s t a y s  o f f  
OFF ( d e f a u l t )  !DCD r e f l e c t s  c o n n e c t  s t a t u s  

JMP2 P i n  1 & 2 ( d e f a u l t )  4 .92  !4Hz CPU c l o c k  
P i n  2 8( 3 2 .46  YHz CPU c l o c k  

JMP4 ON d i s a b l e  T x  watch-dog 
OFF ( d e f a u l t )  e n a b l e  T x  watch-dog 

3JMP5 ON ( d e f a u l t )  L i t h i u m  b a t t e r y  c o n n e c t e d  

J n P 6  NOT used  

JMP7 ON a n a l o g  loopback  mode 

OFF L i t h i u m  b a t t e r y  d i s c o n n e c t e d  

OFF ( d e f a u l t )  normal  modem o p e r a t i o n  

JWP8 O N  ( d e f a u l t )  d e m o d u l a t o r  e n a b l e d  
OFF demodu la to r  c a l i b r a t e  

Jt4Pg P i n  1 & 2 c a l i b r a t e  Ul6 t o n e s  
P i n  2 & 3 ( d e f a u l t )  normal  modem o p e r a t i o n  

JMPlO ON d i g i t a l  l oopback  mode 
OFF ( d e f a u l t )  normal  modem o p e r a t i o n  

JMPI 1 LEFT t ransmi t  d a t a  NRZ 
R I G H T  ( d e f a u l t )  t ransmi t  d a t a  NRZI 

JMPI 2 P i n  2 & 3 16k RAM ( 2  x 6 2 6 4 )  
p i n  1 & 2 ( d e f a u l t )  32k R A M  ( 1  x 43256)  
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Jumper 

JMPI 3 

JMPI 4 

JMPl5 

JMP16 

JMPI 7 

JMPA 

JMPB 

JMPC 

JMPJ 

JMPK 

JMPL 

JMPR 

JMPS 

JMPX 

J P.1 P Y 

JMPZ 

# Poeition Function 

ON ( d e f a u l t )  T T L ,  RTS e n a b l e  
O F F  'L'TL, RTS d i s a b l e  

P i n  1 & 2 ( d e f a u l t )  FSK o u t  n o r m a l  
P i n  2 & 3 FSK o u t  r e v e r s e  

P i n  1 & 2 U23 i s  27C256 t y p e  
P i n  2 & 3 ( d e f a u l t )  U23 i s  27C512 t y p e  

P i n  1 % 2 W i t h o u t  m u l t i - g r a y  l e v e l s  
P i n  1 & 3 ( d e f a u l t )  Wi th  m u l t i - g r a y  l e v e l s  
P i n  2 & 4 ( d e f a u l t )  

P i n  1 & 2 2400 baud e x t .  modem c l o c k  
P i n  2 & 3 ( d e f a u l t )  9600 baud e x t .  modem c l o c k  

ON w i t h o u t  m u l t i - g r a y  l e v e l s  
O F F ( d e f a u 1 t )  w i t h  m u l t i - g r a y  l e v e l s  

O N  ( d e f a u l t )  on  b o a r d  t r a n s m i t  low t o n e  
OFF o u t  b o a r d  t r a n s m i t  low t o n e  

O N  e x t e r n a l  DCD e n a b l e d  
OFF ( d e f a u l t )  e x t e r n a l  DCD d i s a b l e d  

ON TX a u d i o  h a s  f l a t  r e s p o n s e  
OFF ( d e f a u l t )  TX a u d i o  6 d b l o c t  p r e -  

ON TX a u d i o  l o o p b a c k  t o  PTT 
OFF ( d e f a u l t )  ( f o r  R a d i o  P o r t  2 )  

e m p h a s i z e d  

ON TX a u d i o  l o o p b a c k  t o  PTT 
OFF ( d e f a u l t )  ( f o r  R a d i o  P o r t  1) 

O N  Analog  a u d i o  l o o p b a c k  
OFF ( d e f a u l t )  ( f o r  R a d i o  P o r t  1 )  

n o t  u s e d  

ON ( d e f a u l t )  S p e a k e r  T r a n s m i t  Tone E n a b l e  
OFF S p e a k e r  T r a n s m i t  Tone D i s a b l e  

ON ( d e f a u l t )  S p e a k e r  Receive Tone E n a b l e  
0 FY S p e a k e r  Receive Tone D i s a b l e  

O N  ( d e f a u l t )  S p e a k e r  C o n n e c t  Tone E n a b l e  
OFF S p e a k e r  C o n n e c t  Tone D i s a b l e  
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Parallel Printer Port Pin Function - 512 

Printer Port 
Pin # 

1 
2 
3 
4 
5 
6 
7 
8 
9 
I0  
11 
12 t h r u  17 
18 t h r u  25 

Pin Function 

S t r o b e  
Data B i t  1 
Data B i t  2 
Data B i t  3 
Data B i t  4 
Data B i t  5 
Data B i t  6 
Data B i t  7 
Data B i t  3 
Acknowledge 
Busy 
No connection 
Ground 

External 1/0 Interface Port Pin Function - CNI 
CNI Pin # Pin Function 

1 
11 
2 
5 
6 
9 
12 
15 
16 
19 
3 
4 
7 
0 
13 
14 
17 
18 
I0  
20 

Read Request 
Write Request 
Data B i t  1 
Data B i t  2 
Data B i t  3 
Data B i t  4 
Data B i t  5 
Data B i t  6 
Date B i t  7 
Date B i t  8 
Address B i t  1 
Address i3it 2 
Address B i t  3 
Address B i t  4 
Address B i t  5 
Address B i t  6 
Address B i t  7 
Address B i t  8 
Ground 
+ 5 V o l t s  

HARDWARE 
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Multi-level Interface Connector - J13 
J13 P i n  # P i n  F u n c t i o n  

5 
6 
7 
3 
3 
10 
11 
16 
17 
19 
13 
15 
1 4  
13 
1 2  
20  

i 3  c o n n e c t  i o n  
No c o n n e c t  i o n  
iio c o n n e c t  i o n  
G r o u n d  
S S I V / F A X  r e c e i v e  s i g n a l s  
153.6 ",HZ c l o c k  
SSl ' ; l / rAX s e l e c t  
SS'l'V/r'AX t r a n s n i t  t o n e s  
SSi'V/FAX r e c e i v e  c o n t r o l  
SSLV/FAX t r a n s m i t  c o n t r s l  
-5 V o l t s  
Data  B i t  1 
Data  3 i t  2 
d a t a  S i t  3 
Data B i t  4 
Data  Z i t  j 
Data  S i t  6 
3 a t a  B i t  7 
Data  E i t  3 
t 5  V o l t s  

External Modem Interface Connector - 514 

514 P i n  10 Pin Functions 

-5V 
t5v 
G r o u n d  
Hece i v e  Aud i o  
T r a n s m i t  Audio 
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Modem D i s c o n n e c t  - 54 
The modem d i s c o n n e c t ,  54, on t h e  HFJ-1278 PC b o a r d  i s  
p r o v i d e d  f o r  u s i n g  a n  e x t e r n a l  modem w i t h  t h e  XF'J-1278. 
T h i s  a l l o w s  u s e  o f  h i g h e r - s p e e d  modems, s u c h  a s  9500 b a u d ,  
o r  more s o p h i s t i c a t e d ,  h i g h e r - p e r f o r m a n c e  modems f o r  OSCAR 
o r  o t h e r  uses. 

T h e  f o l l o w i n g  i n f o r m a t i o n  i s  p r i m a r i l y  f o r  t h o s e  who w i s h  t o  
i n t e r f a c e  e x t e r n a l  modems t o  t h e  ;.IFJ-1278. F a m i l i a r i t y  w i t h  
modem a n d  s e r i a l  d a t a  c h a n n e l  terms i s  assumed.  

The s i g n a l s  u s e d  a t  c o n n e c t o r  54 a re  a t  s t a n d a r d  TTL i n t e r -  
face  l e v e l s .  A TTL h i g h ,  o r  1 ,  i s  g r e a t e r  t h a n  +2.4 v o l t s  
b u t  l ess  t h a n  +5.25 v o l t s .  A TTL low,  o r  0 ,  i s  less  t h a n  
0.8 v o l t s  b u t  g r e a t e r  t h a n  -0.4 v o l t s .  DO NOT c o n n e c t  an 
RS-232C l e v e l  modem d i r e c t l y  t o  J4! 

NOTE: T h e  modem d i s c o n n e c t  i s  s imi la r ,  b u t  "04 
i d e n t i c a l  t o  t h a t  u s e d  i n  TNC 1 .  Be v e r y  c a r e f u l  
a b o u t  i n t e r f a c i n g  a n  e x t e r n a l  modem u s i n g  t h e  same 
c a b l i n g  you  may h a v e  p r e p a r e d  f o r  u s e  w i t h  TNC I !  

The c o n n e c t o r  p i n - o u t s  a r e  a s  f o l l o w s .  

P i n  1 Carrier Detect I n p u t  

T h i s  p i n  t e l l s  t h e  SIO r a d i o  p o r t  t h a t  a v a l i d  d a t a  
c a r r i e r  h a s  b e e n  d e t e c t e d .  I t  s h o u l d  b e  p u l l e d  h i g h  
when no c a r r i e r  i s  d e t e c t e d  a n d  low when a c a r r i e r  i s  
p r e s e n t .  T h i s  l i n e  m u s t  be i m p l e m e n t e d  u n l e s s  t h e  
s o f t w a r e  r e l ease  n o t e s  i n d i c a t e  o t h e r w i s e .  I t  i s  n o r -  
m a l l y  j u m p e r e d  t o  p i n  2 when t h e  o n - b o a r d  modem i s  
u s e d .  

P i n  2 C a r r i e r  Detect O u t p u t  

T h i s  p i n  i s  a n  o u t p u t  f r o m  t h e  t h e  o n - b o a r d  modem a n d  
s a t i s f i e s  t h e  r e q u i r e m e n t s  o u t l i n e d  f o r  p i n  1 a b o v e .  
I t  i s  n o r m a l l y  j u m p e r e d  t o  p i n  1 when t h e  o n - b o a r d  
modem i s  u s e d .  

P i n  3 SIO S p e c i a l  I n t e r r u p t  I n p u t  

T h i s  s i g n a l  i s  r o u t e d  t o  t h e  r a d i o  p o r t  DCD i n p u t  p i n  
on SIO U21. T h i s  s i g n a l  i s  n o r m a l l y  u s e d  d u r i n g  modem 
c a l i b r a t i o n .  I t  may a l s o  b e  u s e d  f o r  o t h e r  p u r p o s e s ;  
i f  s o ,  these  f u n c t i o n s  w i l l  b e  l i s t e d  i n  t h e  s o f t w a r e  
r e l ease  n o t e s .  T h i s  p i n  i s  n o r m a l l y  j u m p e r e d  t o  p i n  4 
when t h e  o n - b o a r d  modem i s  u s e d .  

C h a p t e r  8 P a g e  12 



MFJ-1278 I n s t r u c t i o n  Manual HARDWARE 

P i n  4 SIO S p e c i a l  I n t e r r u p t  G e n e r a t o r  O u t p u t  

T h i s  s i g n a l  i s  a n  o u t p u t  f r o m  t h e  on-board  modem. I t  
i s  n o r m a l l y  u s e d  for modem c a l i b r a t i o n  o n l y .  I f  i t  i s  
u s e d  f o r  o t h e r  f u n c t i o n s ,  t h e y  w i l l  be  s t a t e d  i n  t h e  
s o f t w a r e  re lease n o t e s .  T h i s  p i n  i s  n o r m a l l y  j u m p e r e d  
t o  p i n  3 when t h e  o n - b o a r d  modem i s  u s e d .  

P i n  5 SIO RTS O u t p u t  

T h i s  s i g n a l  is u s e d  f o r  t r a n s m i t t e r  a c t i v a t i o n .  The 
SIO w i l l  p u l l  t h i s  o u t p u t  low when t h e  MFJ-1278 w a n t s  
t o  t r a n s m i t ;  o t h e r w i s e  i t  w i l l  r e m a i n  h i g h .  T h i s  p i n  
i s  n o r m a l l y  j u m p e r e d  t o  p i n  6 when t h e  o n - b o a r d  modem 
is  u s e d .  

P i n  6 T r a n s m i t t e r  Key I n p u t  

T h i s  s i g n a l  i s  a n  i n p u t  t o  t h e  o n - b o a r d  modem. I t  
a c t i v a t e s  t h e  PTT p i n  o f  t h e  r a d i o  c o n n e c t o r  v i a  t h e  
wat,ch-dog timer. I t  s h o u l d  be l e f t  h i g h  a n d  p u l l e d  low 
o n l y  when t r a n s m i s s i o n  i s  d e s i r e d .  T h i s  p i n  i s  n o r m a l -  
l y  j u m p e r e d  t o  p i n  5 when t h e  o n - b o a r d  modem i s  u s e d .  

P i n  7 CONNECT S t a t u s  O u t p u t  

T h i s  p i n  i s  a n  o u t p u t  f r o m  t h e  SIO. I t  i s  n o r m a l l y  low 
a n d  g o e s  h i g h  o n l y  when t h e  MFJ-1278 i s  i n  t h e  
c o n n e c t e d  ( e r r o r - f r e e )  mode w i t h  a n o t h e r  p a c k e t  
s t a t i o n .  I t s  s t a t u s  is  m o n i t o r e d  v i a  t h e  CON LED. 

P i n  8 Unacknowledged P a c k e t s  P e n d i n g  S t a t u s  O u t p u t  

T h i s  p i n  is  a n  o u t p u t  f rom t h e  SIO. I t  i s  n o r m a l l y  low 
a n d  g o e s  h i g h  o n l y  when t h i s  MFJ-12'78 has 
u n a c k n o w l e d g e d  p a c k e t s  i n  i t s  t r a n s m i t  b u f f e r .  I t s  
s t a t u s  i s  m o n i t o r e d  v i a  t h e  STA L E D .  

P i n  9 CTS I n p u t  

T h i s  p i n  i s  a n  i n p u t  t o  t h e  SIO. I t  i s  h i g h  when t h e  
a t t a c h e d  modem is  not r e a d y  t o  a c c e p t  d a t a ,  a n d  low 
when t h e  a t t a c h e d  modem & r e a d y  t o  a c c e p t  d a t a .  The 
TNC w i l l  n o t  a t t e m p t  t o  s e n d  d a t a  when t h i s  p i n  i s  
h i g h .  T h i s  p i n  i s  n o r m a l l y  j u m p e r e d  t o  p i n  10 when t h e  
o n - b o a r d  modem i s  u s e d .  

P i n  10 T r a n s m i t t e r  Key I n p u t  

T h i s  p i n  i s  p h y s i c a l l y  t i e d  t o  p i n  6 ,  a b o v e .  I t  i s  
u s e d  i n  c o n j u n c t i o n  w i t h  p i n  9 ,  a b o v e  t o  allow t h e  MFJ- 
1278 t o  u s e  t h e  o n - b o a r d  modem whenever  t h e  t r a n s m i t t e r  
i s  a c t i v a t e d .  
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P i n  1 1  T r a n s m i t t e r  C l o c k  ( 1 6 x )  I n p u t  

T h i s  p i n  i s  t i e d  t o  t h e  NRZ-to-NRZI c o n v e r t e r ,  w h i c h  
e x p e c t s  a c l o c k  s i g n a l  a t  16 times t h e  d e s i r e d  r a d i o  
p o r t  d a t a  r a t e ,  e . g . ,  4800 Hz f o r  300 b a u d .  T h i s  p i n  
i s  n o r m a l l y  j u m p e r e d  t o  p i n  1 2  when t h e  o n - b o a r d  modem 
i s  u s e d .  

P i n  1 2  T r a n s m i t t e r  C l o c k  ( 1 6 ~ )  O u t p u t  

T h i s  p i n  i s  t i e d  t o  t h e  r a d i o  b a u d  r a t e  s w i t c h  n e t w o r k .  
I t  p r o v i d e s  a c l o c k  a t  1 6  t imes t h e  d e s i r e d  r a d i o  p o r t  
d a t a  r a t e .  T h i s  p i n  i s  n o r m a l l y  j u m p e r e d  t o  p i n  1 1  
when t h e  o n - b o a r d  modem i s  u s e d .  

P i n  1 3  R e c e i v e  C l o c k  I n p u t  

T h i s  p i n  i s  t i e d  t o  t h e  SIO rece ive  c l o c k  i n p u t  p i n .  
I t  e x p e c t s  a c l o c k  a t  t h e  d e s i r e d  d a t a  r a t e  ( 1 2 0 3  Hz 
f o r  1 2 0 0  b a u d ) ,  o f  t h e  p r o p e r  p h a s e  r e l a t i o n s h i p  t o  t h e  
r e c e i v e d  d a t a .  T h i s  p i n  i s  n o r m a l l y  j u m p e r e d  t o  p i n  I 4  
when t h e  o n - b o a r d  modem i s  u s e d .  

P i n  1 4  R e c e i v e  C l o c k  O u t p u t  

T h i s  p i n  i s  t h e  r e c e i v e d  d a t a  c l o c k  s i g n a l  d e r i v e d  f r o m  
t h e  NRZI-to-NRZ s t a t e  m a c h i n e .  T h i s  p i n  i s  n o r m a l l y  
j u m p e r e d  t o  p i n  13 when t h e  o n - b o a r d  modem i s  u s e d .  

P i n  15 YFJ-1278 Ground  R e f e r e n c e  

T h i s  p i n  t i e s  t o  t h e  YFJ-1278 d i g i t a l  g r o u n d  s y s t e m ,  a t  
t h e  SIO. 

P i n  16 T u b r o  LFD o u t p u t  

T h i s  p i n  i s  u s e d  t:, c o n n e c t  t h e  T u b r o  LEU o n  t h e  n o t h e r  
b o a r d  t o  t h e  e x t e r n a l  modem b o a r d .  When t h i s  p i n  i s  
h i g h  ( + 5 V d c ) ,  t h e  T u b r o  LED w i l l  l i g h t .  

P i n  1 7  R e c e i v e  D a t a  I n p u t  

T h i s  p i n  i s  t h e  r e c e i v e d  d a t a  i n p u t  t o  t h e  NRZI-to-NRZ 
s t a t e  m a c h i n e .  T h i s  p i n  i s  n o r m a l l y  j u m p e r e d  t o  p i n  18 
when t h e  o n - b o a r d  modem i s  u s e d .  

P i n  18 R e c e i v e  Data O u t p u t  

T h i s  p i n  p r o v i d e s  r e c e i v e  d a t a  f r o m  t h e  o n - b o a r d  modem. 
T h i s  p i n  i s  n o r m a l l y  j u m p e r e d  t o  p i n  77 when t h e  on- 
b o a r d  modem i s  u s e d .  
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P i n  1 9  T r a n s m i t  Da ta  O u t p u t  

T h i s  l i n e  i s  t h e  N R Z  o r  N R Z I  ( d e p e n d i n g  on t h e  s t a t e  o f  
JMPI I )  d a t a  o u t p u t .  T h i s  p i n  i s  n o r m a l l y  jumpered  t o  
p i n  20 when t h e  on -boa rd  modem i s  used .  

P i n  20  T r a n s m i t  Da ta  I n p u t  

' T h i s  i n p u t  l i n e  a c c e p t s  d a t a  t o  be  be  t r a n s m i t t e d  by 
t h e  modem. T h i s  p i n  i s  n o r m a l l y  jumpered  t o  p i n  19 
when t h e  on-board  modem i s  used .  

I f  you e l e c t  t o  u s e  an  o f f - b o a r d  modem, be s u r e  t o  p r o p e r l y  
s h i e l d  t h e  i n t e r c o n n e c t i n g  c a b l e s  f o r  RFI p r o t e c t i o n .  

HF T u n i n g  I n d i c a t o r  

T h e  MFJ-1278 h a s  a b u i l t - i n  t u n i n g  i n d i c a t o r  f o r  HF 
o p e r a t i o n .  I t  i s  se t  f o r  a c e n t e r  f r e q u e n c y  o f  2210 Hz. 
The incoming  a u d i o  f r e q u e n c y  i s  c e n t e r e d  a t  2210 Hz. T h i s  
is i n d i c a t e d  by one  o r  two o f  t h e  c e n t e r  most L E D s  b r i g h t l y  
l i t .  When you are t u n e d  t o  a lower  c e n t e r  f r e q u e n c y ,  t h e  
LED t o  t h e  l e f t  o f  c e n t e r  l i g h t s .  When you a r e  t u n e d  t o o  
h i g h ,  t h e  r i g h t  o f  c e n t e r  LED l i g h t s .  The r e s o l u t i o n  
be tween e a c h  b a r  segment  i s  a p p r o x i m a t e l y  1 0  Hz. 
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TROUBLESHOOTING 

W A R N I N G :  Never remove o r  i n s e r t  an Ic w i t h  power o n !  

Your MFJ-1278 i s  a complex p i e c e  o f  e l e c t r o n i c  e q u i p m e n t .  
S e r v i c i n g  must  be a p p r o a c h e d  i n  a l o g i c a l  manner.  T h e  bes t  
p r e p a r a t i o n  f o r  t r o u b l e s h o o t i n g  i s  t o  s t u d y  t h e  d e t a i l e d  
ha rdware  d e s c r i p t i o n  i n  C h a p t e r  7 .  While  i t  i s  n o t  p o s s i b l e  
t o  p r e s e n t  a l l  p o s s i b l e  p r o b l e m s ,  symptoms and p r o b a b l e  
c u r e s ,  t h i s  s e c t i o n  o f  t h e  manual w i l l  g i v e  d i r e c t i o n  t o  
t r o u b l e s h o o t i n g  based  on o u r  e x p e r i e n c e .  

G e n e r a l  Tests 

I n  most  c a s e s  we have  found t h a t  c a r e f u l  v i s u a l  i n s p e c t i o n  
combined w i t h  s i m p l e  measurements  g e n e r a l l y  r e v e a l s  t h e  
p rob lem.  T h e  most u s e f u l  s i n g l e  i n s t r u m e n t  f o r  t r o u b l e -  
s h o o t i n g  i s  a good D V V  t h a t  c a n  r e a d  AC and DC v o l t s ,  and 
c a n  n o n - d e s t r u c t i v e l y  t e s t  r e s i s t a n c e  w h i l e  t h e  I C s  a r e  
s t i l l  i n  t h e i r  s o c k e t s .  

Whi le  a number o f  c h e c k s  may be made w i t h o u t  t h e  a i d  o f  an  
o s c i l l o s c o p e ,  you w i l l  need  one  t o  c h e c k  s i g n a l s  a t  v a r i o u s  
p o i n t s  on t h e  b o a r d  i f  you f a i l  t o  l o c a t e  t h e  problem by 
v i s u a l  means or  w i t h  a meter. Be v e r y  c a r e f u l  a b o u t  s h o r t -  
i n g  p i n s  on ICs when a p p l y i n g  meter o r  s c o p e  p r o b e s  t o  t h e  
b o a r d .  I t  i s  a good i d e a  t o  a t t a c h  a s e c u r e  g round  l e a d  t o  
t h e  meter o r  s c o p e ,  one t h a t  w o n ' t  a c c i d e n t a l l y  s h o r t  a c r o s s  
components  on t h e  b o a r d ,  A good p l a c e  t o  p i c k  u p  t h i s  
g round  is  on t h e  head  o f  t h e  screws w h i c h  mount t h e  p r i n t e d -  
c i r c u i t  boa rd  t o  t h e  case.  

S t e e  > Power Supp ly  

The  f i r s t  t h i n g  t o  c h e c k  i n  any  m a l f u n c t i o n  i s  t h e  power 
s u p p l y .  Check t h e  power s u p p l y  l e v e l s  a t  t h e  o u t p u t s  o f  t h e  
v o l t a g e  r e g u l a t o r s  ( Q 2  and 2 3 )  as  well as  t h e  o u t p u t  o f  t h e  
i n v e r t e r  ( U 2 ) .  Are t h e y  c l o s e  t o  t h e i r  nominal  v a l u e s ?  Do 
a l l  t h e  ICs i n  t h e  s u s p e c t e d  area have  t h e  p r o p e r  v o l t a g e  on 
t h e i r  power p i n s ?  I s  t h e r e  excess ive  r i p p l e  i n  any  o f  t h e  
DC v o l t a g e  l i n e s ?  I f  so ,  check  t h e  r e g u l a t o r  and a s s o c i a t e d  
componen t s ,  work ing  backwards  toward  t h e  i n p u t  power s w i t c h .  
I f  t h e  v o l t a g e  i s  low,  i n  c o n j u n c t i o n  w i t h  a h o t  r e g u l a t o r ,  
s u s p e c t  a s h o r t  c i r c u i t  on t h e  b o a r d .  

I f  t h e  problem is  i n  t h e  -5 v o l t  s u p p l y ,  work backwards  f rom 
Q 2 ' s  c o l l e c t o r  ( a l s o  a t  U16 p i n  I ) ,  w h i c h  s h o u l d  be -5 v o l t s  
r e g u l a t e d ,  t o  t h e  j u n c t i o n  o f  Cg and CR2 ( - V  u n r e g u l a t e d ) .  
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I f  no v o l t a g e  a p p e a r s  a t  - V ,  t h e n  U2 o r  a r e l a t e d  component 
may be a t  f a u l t .  V e r i f y  t h a t  U2 i s  o s c i l l a t i n g  by l o o k i n g  
a t  t h e  wave form a t  lJ2 p i n  5 .  I f  -V i s  more n e g a t i v e  t h a n  - 
7 v o l t s  ( i . e . ,  n o r m a l ) ,  b u t  t h e  -5 v o l t  r e g u l a t e d  v o l t a g e  is  
wrong,  c h e c k  t h e  n e g a t i v e  r e g u l a t o r  components  U3, Q 2 ,  R5, 
R6, R7, R 8 ,  C R 6 ,  CIO, C 1 1  and C158. I f  b o t h  - V  and t h e  -5 
v o l t  r e g u l a t e d  v o l t a g e  a r e  wrong,  l o o k  f o r  s h o r t s .  

Step 2: Obvious  P rob lems  

Look f o r  any  u n u s u a l  p h y s i c a l  symptoms. Are any  components  
d i s c o l o r e d ?  Does s o m e t h i n g  smell b u r n t ?  Do any  o f  t h e  
p a r t s  seems e x c e s s i v e l y  warm? I f  you have  n e v e r  had your  
f i n g e r s  on o p e r a t i n g  d i g i t a l  i n t e g r a t e d  c i r c u i t s  b e f o r e  you 
may e r r o n e o u s l y  c o n c l u d e  t h e y  a r e  t o o  h o t  when t h e y  a r e  
a c t u a l l y  o p e r a t i n g  n o r m a l l y .  I n  g e n e r a l  t h e i r  normal  tempe- 
r a t u r e  w i l l  be  wel l  below t h e  b o i l i n g  p o i n t  o f  w a t e r ,  b u t  
you may n o t  want t o  keep  your  f i n g e r  on them v e r y  l o n g .  

S t e p  2~ Assembly P rob lems  

C a r e f u l l y  i n s p e c t  t h e  PC b o a r d  and component i n s t a l l a t i o n .  
Are any  c o l d  s o l d e r  j o i n t s  p r e s e n t ?  Is  a m e t a l  screw 
s h o r t i n g  t o  t h e  b o a r d  anywhere?  Are a l l  ICs  f i r m l y  s e a t e d  
i n  t h e i r  s o c k e t s ?  Are any  T C  l e a d s  t u c k e d  unde r  t h e  c h i p  o r  
o t h e r w i s e  b e n t  i n  s u c h  a manner t h a t  t h e y  a r e n ' t  making 
p r o p e r  c o n t a c t  w i t h  t h e  I C  s o c k e t ?  ( T h i s  i s  a very common 
e r r o r ,  a c c o u n t i n g  f o r  most p r o b l e m s ! )  

I n s p e c t  t h e  d i o d e s  and e l e c t r o l y t i c  c a p a c i t o r s  f o r  p r o p e r  
i n s t a l l a t i o n .  Are t h e  d i o d e  c a t h o d e s  p o i n t i n g  t h e  c o r r e c t  
way? Are t h e  n e g a t i v e  e n d s  o f  t h e  e l e c t r o l y t i c  c a p a c i t o r s  
p o i n t i n g  t h e  c o r r e c t  way? 

S t e p  4: C a b l i n g  P r o b l e m s  

I n s p e c t  t h e  i n t e r c o n n e c t i o n  c a b l i n g .  Does i t  work on an-  
o t h e r  TNC? Has t h e  r a d i o  a n d / o r  t e r m i n a l  been  s u c c e s s f u l l y  
used  on p a c k e t  w i t h  t h i s  o r  a n o t h e r  TNC? Are a l l  t h e  con-  
n e c t i o n s  t i g h t ?  Has t h e  c a b l e  f r a y e d  o r  b roken?  

S p e c i f i c  Symptoms 

While  t h e  s t e p s  d e s c r i b e d  above  may seem o b v i o u s ,  c a r e f u l  
i n s p e c t i o n  o f t e n  w i l l  p o i n t  t o  t h e  problem o r  g i v e  s i g n i f i -  
c a n t  c l u e s  a s  t o  t h e  p r o b a b l e  a r e a  o f  t h e  MFJ-1278 most  
s u s p e c t .  After t h e  above  i n s p e c t i o n  h a s  been c o m p l e t e d  and 
a p p a r e n t  p rob lems  d e a l t  w i t h ,  i t  i s  time t o  p r o c e e d  t o  more 
s p e c i f i c  a n a l y s i s .  

C h a p t e r  9 Page  2 



MFJ-1278 Instruction Manual TROUBLESHOOTING 

Symptom: TNC a p p e a r s  dead  

I f  t h e  MFJ-1278 powers  up w i t h  t h e  PWR, STA, and CON L E D s  
l i t ,  f o l l o w e d  by STA and CON e x t i n g u i s h i n g  a second  o r  s o  
l a t e r ,  t h e  p r o c e s s o r  i s  work ing  and t h e  s o f t w a r e  i s  p r o b a b l y  
work ing  c o r r e c t l y .  You s h o u l d  s u s p e c t  t h e  t e r m i n a l  p o r t  a t  
t h i s  p o i n t .  Check a l l  c o n n e c t i o n s  and v e r i f y  t h e  l o g i c  
l e v e l s  a c c o r d i n g  t o  t h e  t e r m i n a l  i n t e r f a c e  t r o u b l e s h o o t i n g  
s e c t i o n  i n  t h i s  c h a p t e r .  

O s c i l l a t o r  and Reset C i r c u i t s  

-- 

I f  no L E D s  wink d u r i n g  t h e  reset  c y c l e  t h e  problem may be  
more s e r i o u s .  Check t o  see t h a t  t h e  c r y s t a l  o s c i l l a t o r  i s  
w o r k i n g  and t h a t  an  s i g n a l  (154 kHz s q u a r e  wave, 0 t o  
+5 v o l t s )  i s  coming f rom U22 p i n  27. T h e  c r y s t a l  o s c i l l a t o r  
i n p u t  t o  t h e  p r o c e s s o r  (U22) i s  p i n  6. The  i n p u t  c l o c k  
s h o u l d  be  a ( p o s s i b l y  d i s t o r t e d )  s q u a r e  wave s i g n a l .  V e r i f y  
t h a t  t h e  c l o c k  i n p u t  a t  p i n  6 o f  U22 i s  r u n n i n g  a t  t h e  
c o r r e c t  f r e q u e n c y  ( n e a r  4.9152 MHz). 

V e r i f y  t h a t  t h e  b a t t e r y  backed-up R A Y  p r o t e c t i o n  c i r c u i t ,  
composed o f  Q4, U 1 4  and a s s o c i a t e d  d e v i c e s ,  i s  g o i n g  t o  +5 
v o l t s  a t  U 1 4  p i n  6 a f t e r  i n p u t  power is  a p p l i e d .  T h i s  
s i g n a l  e n a b l e s  normal  o p e r a t i o n  o f  U24 and U25. T h e r e  
s h o u l d  be  a l o g i c a l  low on t h e  o u t p u t  o f  U7 p i n  12 c o i n c i -  
d e n t  w i t h  t h e  a p p l i c a t i o n  of  power and l a s t i n g  f o r  a few 
hundred  m i l l i s e c o n d s .  Wi thou t  t h i s  RESE'T s i g n a l ,  t h e  283 
p r o b a b l y  w o n ' t  s t a r t  up p r o p e r l y .  

D i g i t a l  L o g i c  L i n e s  

Remember t h a t  a l l  t h e  l o g i c  c i r c u i t s  o p e r a t e  a t  s t a n d a r d  TTL 
l e v e l s  ( a  l ' lowl '  is less  t h a n  +0.8 V and a " h i g h "  i s  g r e a t e r  
t h a n  + 2 . 4  v o l t s ) ,  and a l l  d i g i t a l  i n p u t s  and o u t p u t s  s w i t c h  
be tween t h e s e  two l e v e l s .  Thus ,  i f  you see l o g i c  s i g n a l s  
s w i t c h i n g  be tween 0 a n d ,  s a y ,  1 v o l t ,  you can  be sure there  
i s  a problem ( u s u a l l y  a s h o r t ) .  On t h e  o t h e r  hand ,  do n o t  
m i s t a k e  s w i t c h i n g  t r a n s i e n t s  on d i g i t a l  l o g i c  l i n e s  f o r  
imprope r  o p e r a t i o n  -- t h e s e  show up a s  r i n g i n g  and o t h e r  
d i s t o r t i o n s .  

V e r i f y  t h a t  t he re  is a c t i v i t y  on t h e  c o n t r o l  b u s  READ and 
WRI'TE l i n e s ,  t h e  3 CHIP-ENABLE l i n e s  on t h e  memories  (U23- 
25,  p i n s  2 0 ) ,  t h e  I O R E Q  l i n e  on U21 p i n  36, and t h e  I N T  l i n e  
on p i n  16. Each of t h e s e  l i n e s  s h o u l d  show a c t i v i t y ,  and i f  
any  l i n e  i s  q u i e t  t h i s  i s  a s i g n  o f  t r o u b l e .  

L o g i c  l i n e s  t h a t  show no a c t i v i t y  may o f t e n  b e  t r a c e d  t o  a 
s h o r t  on t h e  pc b o a r d ,  p r o b a b l y  due  t o  a s o l d e r  s p l a s h  o r  
b r i d g e .  
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A d d r e s s  a n d  d a t a  l i n e  s h o r t s  may a l s o  show up a s  l a c k  o f  
a c t i v i t y  on  t h e  c o n t r o l  b u s  l i n e s ,  e s p e c i a l l y  t h e  c h i p  
se lects .  Check each o f  t h e  1 6  a d d r e s s  and 8 d a t a  l i n e s  f o r  
a c t i v i t y .  Any l i n e s  s h o w i n g  a l a c k  o f  a c t i v i t y  are  n o t  
o p e r a t i n g  p r o p e r l y .  

I f  you s u s p e c t  p r o b l e m s  w i t h  a d d r e s s  o r  d a t a  l i n e s ,  t r y  
r e m o v i n g  a l l  t h e  memory c h i p s .  Each  a d d r e s s  and  d a t a  l i n e  
w i l l  now show a d i s t i n c t  p a t t e r n .  The a d d r e s s  l i n e s  s h o u l d  
be ( p o s s i b l y  d i s t o r t e d )  s q u a r e  waves whose p e r i o d s  i n c r e a s e  
by a f a c t o r  o f  two o n  s u c c e s s i v e  l i n e s  as you s t e p  l i n e  by 
l i n e  f r o m  A 0  t o  A15. 

I f  you  d e c i d e  t o  u s e  a n  ohmmeter  t o  check  f o r  s h o r t e d  l i n e s ,  
u s e  a low v o l t a g e / l o w  c u r r e n t  t e s t  i n s t r u m e n t .  ( M o s t  Yodern 
DVMs are  f i n e  f o r  t h i s . )  I f  i n  d o u b t ,  remove a n y  ICs con-  
n e c t e d  t o  t h e  l i n e s  you a r e  m e a s u r i n g .  I f  you s u s p e c t  a 
s h o r t ,  c h e c k  t h e  h i g h  d e n s i t y  a r e a s  o f  t h e  PC b o a r d  f o r  t h e  
p r o b l e m .  I n  most cases t h e  s h o r t  w i l l  be f o u n d  t h e r e .  I t  
i s  v e r y  u n l i k e l y  t h a t  t h e  PC board i t s e l f  w i l l  h a v e  a s h o r t .  

Symptomi Modem w o n ' t  c a l i b r a t e  k e y  transmitter, 

T r o u b l e s h o o t i n g  i m p r o p e r  c a l i b r a t i o n  a m o u n t s  t o  c h e c k i n g  f o r  
p r o p e r  s i g n a l s  a t  U21 a n d  f o l l o w i n g  up a n y  i m p r o p e r  s i g n a l .  
I f  t h e  c a l i b r a t i o n  s i g n a l  i s  p r e s e n t ,  b u t  you  c a n n o t  s u c -  
c e s s f u l l y  c a l i b r a t e  t h e  f r e q u e n c y ,  you may h a v e  a n  o u t - o f -  
s p e c  f r e q u e n c y  d e t e r m i n i n g  component .  Check t h e  v a l u e s  o f  
t h e  a p p r o p r i a t e  p a s s i v e  c o m p o n e n t s .  A l s o ,  c h e c k  t h e  p l a c e -  
ment o f  j u m p e r s !  A s  a l a s t  r e s o r t ,  c h e c k  t h e  s i g n a l  f r e -  
q u e n c y  w i t h  a f r e q u e n c y  c o u n t e r .  N o t e  t h a t ,  d u e  t o  f r e q u e n -  
c y  j i t t e r  w h i l e  c a l i b r a t i n g  t h e  d e m o d u l a t o r ,  t h e  STA a n d  CON 
L E O S  may b l i n k  somewhat e v e n  when t h e  1730 Hz d e m o d u l a t o r  
f r e q u e n c y  i s  c o r r e c t .  

C a l i b r a t i o n  o f  t h e  d e m o d u l a t o r  and  t h e  m o d u l a t o r  t o n e s  a r e  
d i s c u s s  i n  t h e  Appendix c h a p t e r .  

I f  t h e  t r a n s m i t t e r  d o e s n ' t  k e y ,  t h e  p r o b l e m  may be i n  t h e  
w a t c h d o g  t imer,  U7, o r  t h e  PTT t r a n s i s t o r s ,  Q l O  o r  q20. 
Check e s p e c i a l l y  f o r  an o p e n  t i m i n g  c a p a c i t o r  C31 o r  a bad 
s o l d e r  c o n n e c t i o n  a s s o c i a t e d  w i t h  R83. 

Symptom: U n c o p y a b l e  t r a n s m i t t e d  -- gf r e c e i v e  packets  

I f  no o n e  seems a b l e  t o  d e c o d e  y o u r  p a c k e t  t r a n s m i s s i o n s ,  i t  
i s  o f t e n  t h e  case t h a t  y o u r  t r a n s m i t t e r  is  b e i n g  o v e r d r i v e n .  
The s o l u t i o n  i s  t o  r e d u c e  t h e  d r i v e  l e v e l  v i a  t r i m p o t s  R157 
a n d  R158. Note t h a t  d i r e c t  c o n n e c t i o n  t o  t y p i c a l  m i c r o p h o n e  
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i n p u t s  r e q u i r e s  R157 o r  R158 t o  be t u r n e d  t o  n e a r  t h e  
m i n i m u m  s i g n a l  p o s i t i o n  t o  p r o d u c e  s u f f i c i e n t l y  low s i g n a l  
l e v e l s .  

I f  you a r e  h a v i n g  p r o b l e m s  h e a r i n g  o t h e r  s t a t i o n s ,  t h e  
d e m o d u l a t o r  c i r c u i t r y  a s s o c i a t e d  w i t h  U20 may be a t  f a u l t .  
Check  t h e  c e n t e r  f r e q u e n c y  o f  t h e  VCO i n  U20 u s i n g  t h e  
c a l i b r a t i o n  p r o c e d u r e .  Working  i n  t h e  d i r e c t i o n  o f  f low o f  
t h e  i n p u t  s i g n a l  f r o m  t h e  r a d i o ,  v e r i f y  t h a t  i t  i s  b e i n g  
p a s s e d  t h r o u g h  t o  p i n  2 o f  U20, t h e  i n p u t  p i n .  The  s i g n a l  
t he re  s h o u l d  be a b o v e  50 m V  and  b e l o w  3 V p e a k - t o - p e a k  f o r  
p r o p e r  o p e r a t i o n  o f  t h e  d e m o d u l a t o r .  I t  s h o u l d  be r e l a t i v e -  
l y  c l e a n ,  a l t h o u g h  a few t e n s  o f  m i l l i v o l t s  o f  n o i s e  i s  
n o r m a l ,  and  t h e  s i g n a l  a m p l i t u d e  s h o u l d  n o t  c h a n g e  by more 
t h a n  a b o u t  25% b e t w e e n  h i g h  a n d  low t o n e s .  

Note: Make sure t h a t  JMP 8 i s  o n .  

T e r m i n a l  I n t e r f a c e  T r o u b l e s h o o t i n g  

I f  you  c a n ' t  g e t  t h e  MFJ-1278 t o  s i g n  on and a c c e p t  d a t a  
f r o m  y o u r  t e r m i n a l  o r  c o m p u t e r ,  t h e  p r o b l e m  may be i n  t h e  
RS-232C i n t e r f a c e .  The t r o u b l e s h o o t i n g  g u i d e  b e l o w  i s  
p r o v i d e d  a s  a n  a i d  t o  h e l p  i n  r e s o l v i n g  p r o b l e m s  t h a t  n a y  be 
r e l a t e d  t o  t h e  RS-232C p o r t .  

Symptom: rrlFJ-1278 w o n ' t  s i g ~  on &I g y m i n a l .  

I f  you  f i n d  t h e  MFJ-1278 w o n ' t  s e n d  d a t a  t o  y o u r  t e r m i n a l ,  
o n e  o f  t h e  f i r s t  t h i n g s  t o  d o  i s  t o  v e r i f y  t h a t  t h e  RTS l i n e  
a t  p i n  4 o f  J1 i s  n o t  b e i n g  h e l d  low.  I f  t h e  s o f t w a r e  f l o w  
c o n t r o l  o p t i o n  i s  d i s a b l e d ,  t h e  MFJ-1278 w i l l  n o t  s e n d  d a t a  
t o  t h e  t e r m i n a l  u n l e s s  i t s  RTS i s  a s s e r t e d .  I f  t h e  t e r m i n a l  
d o e s  n o t  i m p l e m e n t  t h e  RTS/CTS p r o t o c o l ,  t h e  RTS/C'rS l i n e s  
( p i n s  4 and 5 o n  J 1 )  s h o u l d  r e m a i n  u n c o n n e c t e d .  

V e r i f y  t h a t  t h e  v o l t a g e s  on t h e  MFJ-1278 a r e  c o r r e c t .  I f  
t h e  VFJ-1278 i s  i n  o t h e r w i s e  c o n d i t i o n ,  c h e c k  t h e  
f o l l o w i n g  p i n s  o n  t h e  SIO,  U21 !?:::40). P i n  23 s h o u l d  be  
TTL low ( b e t w e e n  0 and  +O.R v o l t s ) .  I f  t h i s  v o l t a g e  i s  
i n c o r r e c t ,  c h e c k  t h e  v o l t a g e  a t  U9 p i n  3 a n d  v e r i f y  t h a t  i t  
i s  g r e a t e r  t h a n  +3  v o l t s .  I f  t h i s  v o l t a g e  i s  c o r r e c t ,  U9 o r  
t h e  t r a c e s  a r o u n d  i t  may be b a d .  I f  t h i s  i s  n o t  t h e  
p r o b l e m ,  d i s c o n n e c t  t h e  t e r m i n a l  and  c h e c k  i t  a g a i n .  I f  
t h i s  d o e s n ' t  h e l p ,  U9, R20 o r  R22 may be a t  f a u l t .  

I f  t h e  a b o v e  c h e c k s  a r e  o k ,  o b s e r v e  p i n  26 o f  U21 w i t h  a n  
o s c i l l o s c o p e  a n d  c y c l e  t h e  power s w i t c h  on t h e  MFJ-1278. 
T r a n s i t i o n s  o n  t h i s  p i n  s h o r t l y  a f t e r  r e se t  i n d i c a t e  t h a t  
t h e  MFJ-1278 i s  s e n d i n g  da ta .  V e r i f y  t h a t  t r a n s i t i o n s  a r e  
a l s o  p r e s e n t  on U3 p i n  1 .  I f  t h e s e  t e s t s  f a i l ,  t h e  f a u l t  
c o u l d  be  w i t h  Ul3, R25, R26, U21, J1,  t h e  a t t a c h e d  cab le  o r  
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f a u l t y  s o l d e r i n g  ( s h o r t s ,  c o l d  j o i n t s ,  e t c . )  

Symptom: T h e  MFJ-1278 a p p e a r s  t o  be  s i g n i n q  but only - -  
g i b b e r i s h  g p r i n t e d  on J& t e r m i n a l .  

T h i s  i n d i c a t e s  t h a t  some c o m b i n a t i o n  o f  t h e  da t a  r a t e  ( b a u d  
r a t e ) ,  p a r i t y  o p t i o n ,  o r  number o f  s t a r t  a n d  s t o p  b i t s  a r e  
n o t  s e t  t h e  same a t  t h e  MFJ-1278 a n d  a t  t h e  t e r m i n a l .  I f  
p o s s i b l e ,  s e t  y o u r  t e r m i n a l  t o  1200 b a u d .  A l s o  v e r i f y  t h a t  
t h e  t e r m i n a l  i s  s e t  f o r  e i g h t  d a t a  b i t s ,  n o  p a r i t y ,  a n d  1 
s t o p  b i t .  T h e s e  a r e  t h e  d e f a u l t  s e t t i n g s  s t o r e d  i n  EPROM. 
P e r f o r m  a h a r d  reset  by t h e  power s w i t c h  OFF t h e n  ON ( o u t  
t h e n  i n ) .  T h e  s i g n  on  m e s s a g e  s h o u l d  a p p e a r .  

I f  t h e  MFJ-1278 s t i l l  p r i n t s  g i b b e r i s h ,  v e r i f y  t h a t  t h e  
t e r m i n a l  i s  se t  t o  t h e  MFJ-12'78's baud  r a t e  a n d  do a power 
o f f  t h e n  on  c y c l e  on  b o t h  t h e  MFJ-1278 a n d  t e r m i n a l .  I f  t h e  
m e s s a g e  s t i l l  f a i l s  t o  a p p e a r  t r y  t r o u b l e s h o o t i n g  w i t h  a n  
o s c i l l o s c o p e ,  l o o k i n g  f i r s t  a t  t h e  TXD p i n  ( p i n  26) o f  U21 
( Z 8 4 4 0 ) ,  t h e n  a t  t h e  x16 baud  r a t e  c l o c k  (19200 Hz a t  1200 
b a u d )  o n  p i n  27 o f  U21. 

Symptom: The_ ;4FJ-12'78_ s_igns o_! O_c but w o n ' t  accept  
commands. ~- 

After t h e  YFJ-1278 s i g n s  o n ,  t r y  g i v i n g  i t  a command s u c h  as  
MYCALL o r  a n y  o t h e r  command. I f  t h e  d e f a u l t  s e t t i n g s  a r e  i n  
e f f e c t ,  i t  w i l l  a t t e m p t  t o  e c h o  each c h a r a c t e r  you  t y p e  b a c k  
t o  t h e  s c r e e n .  I f  i t  d o e s n ' t  e c h o ,  be  s u r e  t h a t  321 p i n  23  
h a s  a v o l t a g e  l e v e l  b e t w e e n  0 a n d  + 0 . 8  v o l t s  o n  i t .  The  
v o l t a g e  on  U9 p i n  3 s h o u l d  be g r e a t e r  t h a n  + 3  v o l t s .  I f  
t hese  v o l t a g e s  a r e n ' t  c o r r e c t ,  t h e  f a u l t  c o u l d  be i n  U9, 
U21, J I ,  R20, R22, s o l d e r i n g ,  o r  t h e  i n t e r c o n n e c t i n g  cable .  

I f  t h e  a b o v e  c h e c k s  a r e  O K ,  u s e  a n  o s c i l l o s c o p e  t o  v e r i f y  
t h a t  d a t a  i s  p r e s e n t  on U21 p i n  28 a n d  U9 p i n  1 when y o u  
s t r i k e  a k e y  o n  y o u r  t e r m i n a l .  I f  n o t ,  t h e  d a t a  i s n ' t  
g e t t i n g  f r o m  y o u r  t e r m i n a l  t o  t h e  MFJ-1278. Check J I ,  t h e  
c a b l e  a n d  U9 a g a i n .  F i n a l l y ,  b e  s u r e  t h a t  y o u r  t e r m i n a l  
a c t u a l l y  u s e s  l e v e l s  less  t h a n  -3 v o l t s  a n d  g r e a t e r  t h a n  
+3 v o l t s  f o r  s i g n a l  l e v e l s .  0 a n d  +5 v o l t s  may n o t  w o r k ,  
e s p e c i a l l y  i f  t h e y  a r e  b e i n g  u s e d  d i r e c t  f r o m  a c o m p u t e r .  

Symptom: T h e  HFJ-1278 a p p e a r s  to h a v e  " l o c k - u p "  & not 
r e s p o n d i n g  any commands. 

T h i s  n a y  be  d u e  t o  some i n v a l i d  p a r a m e t e r s  h a v i n g  b e e n  
s t o r e d  i n  t h e  memory. T r y  t u r n i n g  t h e  WFJ-1278 o f f  a n d  
d i s c o n n e c t  JMP 5 o n  t h e  MFJ-1278 b o a r d .  T h i s  w i l l  
d i s c o n n e c t  t h e  memory b a c k - u p  c i r c u i t  a n d  a l l o w  t h e  memory 
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to be erased. Re-install JMP 5 after about 2 minutes a n d  
t r y  operating again. 
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PACKET R A D I O  PROTOCOL 

E x p l a n a t i o n  of  P r o t o c o l  

The ma te r i a l  i n  t h i s  c h a p t e r  i s  i n t e n d e d  t o  s u p p l y  a n  o v e r -  
v i e w  o f  t h e  p a c k e t  p r o t o c o l  u s e d  t o  t r a n s m i t  d a t a  by  t h e  
TAPR s o f t w a r e .  MFJ-1278 e m p l o y s  t h e  g e n u i n e  TAPR TNC 2 
p a c k e t  s o f t w a r e .  R e f e r e n c e s  a r e  g i v e n  t o  more d e t a i l e d  
i n f o r m a t i o n  r e q u i r e d  by  t h o s e  w i s h i n g  t o  i m p l e m e n t  t h e s e  
p r o t o c o l s  on o t h e r  h a r d w a r e .  T h e  ma te r i a l  p r e s e n t e d  b e l o w  
i s  somewha t  t u t o r i a l  i n  n a t u r e  f o r  t h o s e  who h a v e  n o t  had 
p r e v i o u s  e x p o s u r e  t o  l a y e r e d  n e t w o r k  p r o t o c o l s ,  b u t  i t  
p r e s u m e s  some k n o w l e d g e  o f  g e n e r a l  c o m m u n i c a t i o n s  h a r d w a r e  
a n d  s o f t w a r e .  P e r s o n s  a l r e a d y  well v e r s e d  i n  n e t w o r k i n g  may 
wan t  t o  s k i p  t h i s  c h a p t e r  and  r e f e r  t o  t h e  p r i m a r y  d e f i n i n g  
d o c u m e n t ,  Amateu r  P a c k e t - R a d i o  L i n k - L a y e r  P r o t o c o l ,  AX.25 
V e r s i o n  2.0, a v a i l a b l e  f r o m  t h e  A R R L ,  2 2 5  V a i n  S t r e e t ,  
N e w i n g t o n ,  CT 06111 ( $ 8 . 0 0  US, p o s t p a i d  i n  t h e  U n i t e d  
S t a t e s  a s  o f  t h i s  w r i t i n g ) .  

The MFJ-1278 hardware a n d  s o f t w a r e  a r c h i t e c t u r e  i s  o r g a -  
n i z e d  i n  a c c o r d a n c e  w i t h  t h e  I n t e r n a t i o n a l  S t a n d a r d s  O r g a n i -  
z a t i o n  (IS01 l a y e r e d  n e t w o r k  m o d e l .  The model  d e s c r i b e s  
s e v e n  l e v e l s  a n d  i s  o f f i c i a l l y  known a s  t h e  IS0 R e f e r e n c e  
Node l  o f  Open S y s t e m s  I n t e r c o n n e c t i o n ,  o r  s i m p l y  t h e  I S 0  
Model .  The  model  a n d  many o t h e r  i n t e r e s t i n g  t o p i c s  a r e  
d i s c u s s e d  i n  C o m p u t e r  N e t w o r k s  by Andrew S. Tanenbaum. 

The  IS0 model  p r o v i d e s  f o r  l a y e r e d  p r o c e s s e s ,  e a c h  s u p p l y i n g  
a se t  o f  s e r v i c e s  t o  a h i g h e r  l e v e l  p r o c e s s .  T h e  MFJ-1278 
c u r r e n t l y  i m p l e m e n t s  t h e  f i r s t  two l a y e r s ,  t h e  P h y s i c a l  
l a y e r  a n d  t h e  D a t a  L i n k  l a y e r .  

P h y s i c a l  L a y e r  

The d u t y  o f  t h e  P h y s i c a l  L a y e r ,  l a y e r  o n e ,  is  t o  p r o v i d e  f o r  
t h e  t r a n s m i s s i o n  a n d  r e c e p t i o n  o f  d a t a  a t  t h e  b i t  l e v e l .  I t  
i s  c o n c e r n e d  o n l y  w i t h  how e a c h  b i t  i s  p h y s i c a l l y  t r a n s m i t -  
t e d ,  i . e . ,  v o l t a g e s  on  a h a r d w i r e  l i n e  o r  modem t o n e s  on 
p h o n e  o r  RF l i n k s .  

The p h y s i c a l  l a y e r  o f  t h e  YFJ-1278 i s  d e s c r i b e d  i n  C h a p t e r  
7 ,  H a r d w a r e .  I t  i s  c o m p a t i b l e  w i t h  t h e  v a r i o u s  TNCs c u r -  
r e n t l y  a v a i l a b l e  t o  r a d i o  A m a t e u r s .  T h e  a c t u a l  modem i n t e r -  
face  i s  c o m p a t i b l e  w i t h  t h e  B e l l  2 0 2  s t a n d a r d  w h i c h  i s  
s i m i l a r  t o  t h e  CCIL'T V.23 s t a n d a r d .  Any o t h e r  h a r d w a r e  
d e v i c e  w h i c h  i s  c o m p a t i b l e  w i t h  t h e  Bel l  202  s t a n d a r d  s h o u l d  
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b e  c o m p a t i b l e  w i t h  t h e  MFJ-1278, a t  l e a s t  a t  l e v e l  o n e  o f  
t h e  IS0 r e f e r e n c e  m o d e l .  

Data L i n k  L a y e r  -- 
The  d u t y  o f  t h e  D a t a  L i n k  l a y e r  i s  t o  s u p p l y  a n  e r r o r - f r e e  
stream o f  d a t a  t o  h i g h e r  l e v e l s .  S i n c e  l e v e l  o n e  s i m p l y  
p a s s e s  a n y  b i t s  r e c e i v e d  t o  l e v e l  two and i s  u n a w a r e  o f  t h e  
c o n t e n t  o r  o v e r l y i n g  s t r u c t u r e  o f  t h e  d a t a ,  t r a n s m i s s i o n  
e r r o r s  a r e  n o t  d e t e c t a b l e  a t  l e v e l  o n e .  L e v e l  two c a r r i e s  
t h e  r e s p o n s i b i l i t y  o f  d e t e c t i n g  a n d  r e j e c t i n g  bad d a t a ,  
r e t r a n s m i t t i n g  r e j e c t e d  d a t a ,  a n d  d e t e c t i n g  t h e  r e c e p t i o n  of  
d u p l i c a t e  d a t a .  

L e v e l  two  a c c o m p l i s h e s  t h i s  t a s k  by  p a r t i t i o n i n g  d a t a  t o  be 
t r a n s f e r r e d  by  l e v e l  o n e  i n t o  i n d i v i d u a l  f r a m e s ,  each w i t h  
i t s  own e r r o r  d e t e c t i o n  f i e l d  a n d  f r a m e  i d e n t i f i c a t i o n  
f i e l d s .  The XFJ-1278 s u p p o r t s  two v e r s i o n s  o f  a l e v e l - t w o  
l a y e r ,  AX.25 v e r s i o n  1 .0  a n d  AX.25 v e r s i o n  2 . 9 .  Each o f  
t h e s e  p r o t o c o l s  i s  b a s e d  o n  H D L C ,  t h e  H i g h - L e v e l  D a t a  L i n k  
C o n t r o l  p r o t o c o l  d e f i n e d  b y  t h e  ISO. 

HDLC Frames 

E x a c t  k n o w l e d g e  o f  t h e  f o r m a t  o f  HDLC frames h a s  b e e n  made 
l a r g e l y  u n n e c e s s a r y  by  t h e  a d v e n t  o f  LSI a n d  VLSI communica- 
t i o n s  c h i p s  w h i c h  i n t e r f a c e  d i r e c t l y  w i t h  t h e  l e v e l  o n e  
h a r d w a r e .  T h e  l e v e l  two s o f t w a r e  n e e d  o n l y  s u p p l y  d a t a  t o  
f i l l  i n  v a r i o u s  f i e l d s  a n d  t h e  c h i p  t a k e s  ca re  o f  t h e  r e s t .  
F o r  c o m p l e t e n e s s  h o w e v e r ,  a n  HDLC frame l o o k s  l i k e  t h i s :  

i FLAG ADDRESS 1 CONTROL 1 PID & D A T A  I ?CS i FLAG I 

FLAG 

ADDRESS 

CONTROL 

PID 

A u n i q u e  b i t  s e q u e n c e  (01111110) u s e d  t o  d e t e c t  
f r a m e  b o u n d a r i e s .  A t e c h n i q u e  c a l l e d  " b i t  s t u f -  
f i n g "  i s  u s e d  t o  k e e p  a l l  o t h e r  p a r t s  o f  t h e  frame 
f r o m  l o o k i n g  l i k e  a f l a g .  

A f i e l d  n o r m a l l y  s p e c i f y i n g  t h e  d e s t i n a t i o n  ad-  
d r e s s .  AX.25 u s e s  a minimum o f  1 4  b y t e s  a n d  a 
maximum of  7 0  b y t e s  c o n t a i n i n g  t h e  a c t u a l  c a l l  
s i g n s  o f  t h e  s o u r c e ,  d e s t i n a t i o n ,  a n d  o p t i o n a l l y  
up  t o  e i g h t  d i g i p e a t e r s .  

A b y t e  w h i c h  i d e n t i f i e s  t h e  frame t y p e .  I n  t h e  
AX.25 p r o t o c o l ,  t h e  c o n t r o l  f i e l d  may i n c l u d e  
f r a m e  n u m b e r s  i n  o n e  o r  two 3 - b i t  f i e l d s .  

A P r o t o c o l  I d e n t i f i c a t i o n  b y t e  a p p e a r s  a s  t h e  
f i r s t  b y t e  o f  t h e  HDLC DATA f i e l d  i n  AX.25 L e v e l  
Two i n f o r m a t i o n  f r a m e s ,  a n d  i d e n t i f i e s  w h i c h  L e v e l  
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3 p r o t o c o l  i s  implemen ted ,  i f  any .  I n  t h e  case 
where  no L e v e l  3 p r o t o c o l  i s  implemen ted ,  PID = 
$FO. 

D A T A  T h i s  f i e l d  c o n t a i n s  t h e  a c t u a l  i n f o r m a t i o n  t o  be  
t r a n s f e r r e d .  T h i s  f i e l d  need  n o t  be  p r e s e n t .  
Yos t  f r a m e s  used  o n l y  f o r  l i n k  c o n t r o l  do n o t  have  
d a t a  f i e l d s .  

FCS Frame C h e c k  Sequence ,  a 1 6 - b i t  e r r o r  d e t e c t i o n  
f i e l d .  

The communica t ions  c h i p  r e c o g n i z e s  t h e  o p e n i n g  and c l o s i n g  
f l a g s  and p a s s e s  t h e  a d d r e s s ,  c o n t r o l ,  and d a t a  ( i n c l u d i n g  
PID) f i e l d s  t o  t h e  s o f t w a r e .  The FCS f i e l d  i s  a Frame Check 
Sequence  computed by t h e  t r a n s m i t t i n g  c h i p  and sent w i t h  t h e  
f r ame .  The r e c e i v i n g  c h i p  r ecomputes  t h e  FCS b a s e d  on t h e  
d a t a  rece ived  and r e j e c t s  any f r a m e s  i n  w h i c h  t h e  received 
FCS d o e s  n o t  match  t h e  computed FCS. T h e r e  i s  v i r t u a l l y  no 
c h a n c e  o f  an  u n d e t e c t e d  bad  f r ame  u s i n g  t h i s  method. T h i s  
s a t i s f i e s  t h e  l e v e l  two t a s k  o f  bad d a t a  d e t e c t i o n .  

The  communica t ions  c h i p  used  i n  t h e  MFJ-1278 i s  a Z i l o g  
8 4 4 0  SIO o p e r a t i n g  i n  c o n j u n c t i o n  w i t h  a two-ch ip  " s t a t e  
machine"  w h i c h  i s  used  t o  r e c o v e r  t h e  d a t a  c l o c k .  The 
t r a n s m i t t e d  d a t a  i s  encoded  i n  N R Z I  f o rm,  w h i c h  e n c o d e s  a 
"0 "  d a t a  b i t  a s  a t r a n s i t i o n  i n  t h e  encoded  b i t  s t r e a m  and a 
111" d a t a  b i t  a s  no t r a n s i t i o n .  T h i s ,  i n  c o m b i n a t i o n  w i t h  
t h e  " b i t - s t u f f i n g f t  w h i c h  e n s u r e s  t h a t  no more t h a n  f i v e  r l l f I ~  

o c c u r  i n  a row e x c e p t  when FLAG b y t e s  a r e  b e i n g  t r a n s m i t t e d ,  
g u a r a n t e e s  t h a t  a l o g i c  l e v e l  t r a n s i t i o n  o c c u r s  a t  l e a s t  
o n c e  e v e r y  5 b i t  t imes.  T h e s e  f r e q u e n t  t r a n s i t i o n s  a l l o w  
t h e  r e c e i v e r  t o  s y n c h r o n i z e  i t s  c l o c k  w i t h  t h e  t r a n s m i t t e r .  
O t h e r  c h i p s  w h i c h  a r e  c o m p a t i b l e  w i t h  t h e  SIO + " s t a t e  ma- 
c h i n e "  a r e  t h e  Wes te rn  D i g i t a l  1333 /1935 ,  t h e  I n t e l  8 2 7 3  
( u s e d  on t h e  VADCC and Ashby TNCS) and t h e  Z i l o g  8530 ( u s e d  
on t h e  Xerox 8 2 0  FAD a d a p t e r ) .  

W h i l e  t h e  HDLC f o r m a t  s u p p l i e d  by t h e  communica t ions  c h i p s  
i s  used  by t h e  AX.25 p r o t o c o l ,  t h e r e  a r e  s e v e r a l  o t h e r  Layer  
Two c o n c e r n s .  T h e s e  a re  d u p l i c a t e  f rame d e t e c t i o n ,  connec-  
t i o n  and d i s c o n n e c t i o n  o f  t h e  l e v e l  two l a y e r s  on d i f f e r e n t  
T N C s ,  and b u f f e r  o v e r r u n  a v o i d a n c e .  The AX.25 p r o t o c o l  
s o l v e s  these p rob lems  a s  desc r ibed  below.  

A X . 2 5  Level Two 

AX.25 i s  b a s e d  on t h e  Ba lanced  L i n k  Access P r o c e d u r e  (LAPB) 
o f  t h e  CCITT X.25 s t a n d a r d .  LAPB i n  t u r n  confo rms  t o  t h e  
HDLC s t a n d a r d .  Two e x t e n s i o n s  a r e  made t o  LAPB i n  AX.25. 
T h e s e  a r e  t h e  e x t e n d e d  a d d r e s s  f i e l d ,  and t h e  unnumbered 
i n f o r m a t i o n  ( U I )  f r ame .  I n  LAPB, a d d r e s s e s  a r e  l i m i t e d  t o  
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e i g h t  b i t s ,  w h i l e  AX.25 u s e s  f r o m  112 t o  560 b i t s ,  con-  
t a i n i n g  t h e  o r i g i n a t o r ' s  c a l l  s i g n ,  t h e  d e s t i n a t i o n  c a l l  
s i g n  a n d  a n  o p t i o n a l  l i s t  o f  o n e  t o  e i g h t  d i g i p e a t e r  ( s i m -  
p l e x  d i g i t a l  r e p e a t e r )  c a l l  s i g n s .  

The UI frame i s  u s e d  t o  s e n d  i n f o r m a t i o n  b y p a s s i n g  t h e  
n o r m a l  f l o w  c o n t r o l  a n d  acknowledgment  p r o t o c o l .  T h e  U I  
frame i s  n o t  a c k n o w l e d g e d  b u t  c a n  b e  t r a n s m i t t e d  a t  l a y e r  
two w i t h o u t  f e a r  o f  d i s t u r b i n g  h i g h e r  l a y e r s .  I t  i s  u s e d  
f o r  b e a c o n  f r a m e s ,  f o r  a u t o m a t i c  i d e n t i f i c a t i o n  p a c k e t s ,  and  
f o r  s e n d i n g  i n f o r m a t i o n  f r a m e s  when t h e  i4FJ-1278 i s  n o t  
c o n n e c t e d  t o  a n o t h e r  TNC, e . g . ,  CQ and  QST a c t i v i t i e s .  

The e x a c t  s p e c i f i c a t i o n s  f o r  AX.25 are  s u p p l i e d  i n  t h e  ARRL 
p u b l i c a t i o n  Amateur  P a c k e t - R a d i o  L i n k - L a y e r  P r o t o c o l ,  AX.25 
Version 2.0. The TAPR i m p l e m e n t a t i o n  a d h e r e s  t o  t h i s  s t a n d -  
a r d  f o r  AX.25 v e r s i o n  2 .0 .  The i m p l e m e n t a t i o n  o f  v e r s i o n  
1.0 is  a l m o s t  i d e n t i c a l  t o  t h e  TAPR 'TNC 1 v e r s i o n  o f  AX.25 
p r o t o c o l  i n  s o f t w a r e  r e l eases  3 . x .  T h i s  p r o v i d e s  c o m p a t i -  
b i l i t y  w i t h  t h e  m a j o r i t y  o f  Amateur  p a c k e t  r a d i o  s t a t i o n s .  

The f o l l o w i n g  t a b l e  l i s t s  t h e  frame t y p e s  u s e d  by AX.25 a n d  
d e s c r i b e s  t h e i r  p u r p o s e .  T h i s  mater ia l  i s  p r o v i d e d  t o  g i v e  
a g e n e r a l  u n d e r s t a n d i n g  o f  t h e  p r o t o c o l ,  and i s  n o t  i n t e n d e d  
t o  r e p l a c e  t h e  p u b l i s h e d  s p e c i f i c a t i o n .  The  b y t e  f i e l d s  a r e  
g i v e n  as  t h e y  a p p e a r  i n  memory a f t e r  d a t a  is  r e c e i v e d ,  i . e . ,  
t h e  h i g h  o r d e r  b i t  i s  a t  t h e  l e f t  and t h e  low o r d e r  b i t  i s  
a t  t h e  r i g h t .  T h i s  i s  a l s o  t h e  f o r m a t  o f  t h e  d i s p l a y  p r o -  
v i d e d  by t h e  TRACE command. Some t e x t s ,  i n c l u d i n g  t h e  AX.25 
p r o t o c o l  s p e c i f i c a t i o n ,  l i s t  t h e  b i t s  i n  t h e  o r d e r  i n  w h i c h  
t h e y  a r e  t r a n s m i t t e d ,  w h i c h  i s  low o r d e r  b i t  f i r s t .  

The  c o n t r o l  b y t e s  a r e  p r e s e n t e d  i n  hex  w i t h  r ' ~ ' '  u s e d  t o  
i n d i c a t e  f o u r  b i t s  w h i c h  d e p e n d  o n  t h e  a c k n o w l e d g e  f u n c t i o n s  
t h e  p a c k e t  is p e r f o r m i n g .  U s u a l l y  l t x "  i s  a f r a m e  number .  
Frame n u m b e r s  f i t  i n t o  t h r e e  b i t s  and  a r e  u s e d  t o  e n s u r e  
t h a t  frames a re  r e c e i v e d  i n  o r d e r  and  t h a t  no  frames a r e  
m i s s e d .  S i n c e  o n l y  t h r e e  b i t s  a r e  a v a i l a b l e ,  t h e  frame 
number i s  c o u n t e d  module 3 .  T h i s  i s  why t h e  MAXFRAME p a r a -  
meter has  a c e i l i n g  o f  7 :  no  more t h a n  s e v e n  f r a m e s  c a n  be 
" i n  f l i g h t "  ( t r a n s m i t t e d  b u t  u n a c k n o w l e d g e d )  a t  o n e  time. A 
s h o r t  d e s c r i p t i o n  o f  t h e  use o f  t h e  frames i s  g i v e n  a f t e r  
t h e  t a b l e .  
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R R  

R N R  

R E J  

DY 

S A B M 

DISC 

U A  

FRMR 

:ode 

XI 
x5 
x9 
03 
OF 
2 F  
43 
53 

even  
a7 

'Table 9-1 .  AX.25 C o n t r o l  Codes 

Abbrv Frame Type 

R R  
RN R 
R E J  
UI 
DY 
SABM 
DISC 
U A  
FRNR 
I 

Receive Ready 
Receive Not Ready 
Reject 
Unnumbered I n f o  rma t i o n  
D i s c o n n e c t e d  mode 
Connect  r e q u e s t  , 

D i s c o n n e c t  r e q u e s t  
Unnumbered Acknowledge 
Frame r e j e c t  
Any f rame e n d i n g  i n  an even  number ( i n -  
c l u d i n g  $A, $ C ,  and $ E )  i s  a n  i n f o r m a t i o n  
f r ame .  

T h i s  and UI f r a m e s  a r e  t h e  o n l y  f r ame  t y p e s  con-  
t a i n i n g  u s e r  d a t a .  T h e  c o n t r o l  b y t e  c o n t a i n s  t h i s  
f r a m e ' s  number and t h e  number o f  t h e  n e x t  f r a m e  
e x p e c t e d  t o  be r e c e i v e d  from t h e  o t h e r  end  o f  t h e  
l i n k .  

U s u a l l y  used  t o  acknowledge  r e c e i p t  o f  an I f r ame .  
T h e  RR f u n c t i o n  c a n  a l s o  be pe r fo rmed  by s e n d i n g  a n  I 
f rame w i t h  an  u p d a t e d  " e x p e c t e d  n e x t  f r ame  number" 
f i e l d .  

Used when t h e  b u f f e r  s p a c e  on t h e  r e c e i v i n g  s i d e  i s  
f u l l .  

Used t o  r e q u e s t  r e t r a n s m i s s i o n  o f  f r a m e s  s t a r t i n g  
f rom ' lx"  . Missed f r a m e s  a r e  de t ec t ed  by r e c e i v i n g  a 
f r ame  number d i f f e r e n t  from t h a t  e x p e c t e d .  

S e n t  i n  r e s p o n s e  t o  any  f r ame  received o t h e r  t h a n  a 
c o n n e c t  r e q u e s t  (SABM) when t h e  TNC i s  d i s c o n n e c t e d .  
S e n t  i n  r e s p o n s e  t o  an  SABY whenever  t h e  TNC i s  on 
t h e  a i r  b u t  c a n ' t  c o n n e c t  t o  t h e  r e q u e s t i n g  user, 
e . g . ,  i f  t h e  TNC i s  a l r e a d y  c o n n e c t e d  t o  someone e l s e  
o r  i f  CONOK i s  OFF. 

S e t  Asynchronous  Ba lanced  Yode - i n i t i a t e s  a c o n n e c t .  

I n i t i a t e s  a d i s c o n n e c t .  

S e n t  t o  acknowledge  r e c e i p t  o f  an  SABM o r  DISC, 

S e n t  when an  abnormal  c o n d i t i o n  o c c u r s ,  i . e . ,  t h e  
c o n t r o l  b y t e  r e c e i v e d  i s  u n d e f i n e d  o r  n o t  p r o p e r  
p r o t o c o l  a t  t h e  time r e c e i v e d .  
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UI An I f r ame  w i t h o u t  a f r ame  number.  I t  i s  n o t  acknow- 
l e d g e d .  

Channel  Uee and  Timing Functions 

The f o l l o w i n g  d i s c u s s i o n s  men t ion  t i m i n g  p a r a m e t e r s  which  
are  se t  by v a r i o u s  commands. These  t i m i n g  f u n c t i o n s  a r e  
a l s o  d i s c u s s e d  i n  C h a p t e r  5.  

An i m p o r t a n t  p a r t  o f  any  p a c k e t  r a d i o  p r o t o c o l  i s  t h e  means 
by  which  many s t a t i o n s  make e f f i c i e n t  u s e  o f  an  RF c h a n n e l ,  
a c h i e v i n g  maximum t h r o u g h p u t  w i t h  minimum i n t e r f e r e n c e .  The 
b a s i s  f o r  t h i s  time domain m u l t i p l e x i n g  i s  C a r r i e r - S e n s e d  
M u l t i p l e  Access (CSMA) w i t h  c o l l i s i o n  d e t e c t i o n  and c o l l i -  
s i o n  a v o i d a n c e .  

CSMA means s i m p l y  t h a t  ( a s  e v e r y  Amateur knows) no s t a t i o n  
w i l l  t r a n s m i t  i f  t h e  f r e q u e n c y  i s  i n  u s e .  T h e  MFJ-1278 
c o n t i n u a l l y  m o n i t o r s  f o r  t h e  p r e s e n c e  o f  an  a u d i o  d a t a  
c a r r i e r  on  f r e q u e n c y  and t r a n s m i t s  o n l y  i f  t he re  i s  no 
c a r r i e r .  ( T h e  RF c a r r i e r  is  n o t  n o r m a l l y  d e t e c t e d ;  
however ,  an  i n p u t  i s  a v a i l a b l e  on t h e  MFJ-1278 r a d i o  
i n t e r f a c e  c o n n e c t o r s  t o  a l l o w  s u c h  an  i n p u t . )  I n  o r d e r  t o  
make d e t e c t i o n  o f  a busy  c h a n n e l  more r e l i a b l e ,  t h e  MFJ-1278 
s e n d s  an  a u d i o  s i g n a l  ( c o n t i n u o u s  f l a g s )  any  time t h e  
t r a n s m i t t e r  i s  keyed  and a p a c k e t  i s  n o t  b e i n g  s e n t ,  a s  
d u r i n g  t h e  t r a n s m i t t e r  keyup d e l a y  (TXDELAY), o r  w h i l e  a 
s low a u d i o  r e p e a t e r  is  b e i n g  keyed  ( A X D E L A Y ) .  

By i t s e l f ,  CSMA i s  n o t  enough t o  i n s u r e  a minimum, o r  even  
low,  i n t e r f e r e n c e  r a t e ,  due  t o  t h e  l i k e l i h o o d  o f  s i m u l t a n -  
e o u s  keyup by two o r  more s t a t i o n s .  T h i s  is where c o l l i s i o n  
d e t e c t i o n  and c o l l i s i o n  a v o i d a n c e  come i n .  T h e  MFJ-1278 
d e t e c t s  a c o l l i s i o n  by t h e  a b s e n c e  o f  an A C K  f rom t h e  
s t a t i o n  i t  i s  s e n d i n g  t o .  T h e  r e c e i v i n g  s t a t i o n  d o e s  n o t  
acknowledge  t h e  frame t h a t  s u f f e r e d  t h e  c o l l i s i o n ,  s i n c e  
e i t h e r  t h e  FCS was i n c o r r e c t  o r  t h e  p a c k e t  was n o t  h e a r d .  
T h e r e  a r e  o t h e r  p o s s i b l e  r e a s o n s  f o r  n o n - r e c e i p t  o f  t h e  
p a c k e t ,  b u t  t h e  MFJ-1278's  r e s p o n s e  i s  based  on t h e  
a s s u m p t i o n  o f  a c o l l i s i o n .  

After t r a n s m i t t i n g  a p a c k e t ,  t h e  MFJ-1278 w a i t s  a 
" r e a s o n a b l e "  l e n g t h  of  time (FRACK) f o r  an acknowledgment .  
"Reasonab le"  i s  d e t e r m i n e d  by t h e  l i n k  a c t i v i t y ,  f r a m e  
l e n g t h ,  w h e t h e r  t h e  p a c k e t  i s  b e i n g  d i g i p e a t e d ,  and o t h e r  
t ime-related f a c t o r s .  I f  no A C K  i s  r ece ived ,  t h e  p a c k e t  
must  be re-sent.  I f  t h e  unACKed f r ame  was l o s t  d u e  t o  a 
c o l l i s i o n ,  t h e  a s s u m p t i o n  i s  t h a t  t h e r e  i s  a t  l e a s t  one  
o t h e r  p a c k e t  s t a t i o n  o u t  there  t h a t  a l s o  l o s t  a frame and 
w i l l  p r o b a b l y  have e x a c t l y  t h e  same c r i t e r i o n  f o r  d e c i d i n g  
when t o  r e t r y  t h e  t r a n s m i s s i o n  a s  t h i s  s t a t i o n  i s  u s i n g .  
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I n  o r d e r  t o  a v o i d  a second  c o l l i s i o n ,  t h e  c o l l i s i o n  a v o i d -  
a n c e  p r o t o c o l  c a l l s  f o r  t h e  s t a t i o n s  r e t r y i n g  t r a n s m i s s i o n s  
t o  w a i t  a random time i n t e r v a l  a f t e r  h e a r i n g  t h e  f r e q u e n c y  
become c l e a r  b e f o r e  t h e y  key t h e i r  t r a n s m i t t e r s .  The re  must 
be  enough d i f f e r e n t  random w a i t  times t o  p r o v i d e  a r e a s o n -  
a b l e  c h a n c e  o f  two o r  more s t a t i o n s  s e l e c t i n g  d i f f e r e n t  
v a l u e s .  T h e  d i f f e r e n c e  be tween a d j a c e n t  t ime v a l u e s  must be 
s imilar  t o  t h e  keyup time d e l a y  o f  t y p i c a l  s t a t i o n s  on t h e  
f r e q u e n c y .  T h i s  i s  t h e  time l a p s e  a f t e r  a s t a t i o n  k e y s  i t s  
t r a n s m i t t e r  b e f o r e  o t h e r  s t a t i o n s  d e t e c t  i t s  p r e s e n c e  on t h e  
c h a n n e l ,  and i s  a f u n c t i o n  o f  t h e  k e y i n g  c i r c u i t r y  o f  t h e  
t r a n s m i t t e r  and t h e  s i g n a l  d e t e c t i o n  c i r c u i t r y  o f  t h e  recei-  
v e r .  We have  c h o s e n  t h e  random time t o  be a m u l t i p l e  (0-15) 
o f  t h e  t r a n s m i t t i n g  s t a t i o n ' s  keyup d e l a y  (TXDELAY). T h i s  
i s  r e a s o n a b l e  i f  o n e ' s  own keyup d e l a y  i s  similar t o  t h a t  o f  
o t h e r  s t a t i o n s  on t h e  c h a n n e l .  

One o t h e r  f a c t o r  must be t a k e n  i n t o  c o n s i d e r a t i o n  i n  o p t i m i -  
z i n g  d a t a  t h r o u g h p u t .  T h e  c u r r e n t l y  implemented  l i n k  p r o t o -  
c o l s  p r o v i d e  f o r  r e l a y i n g  ( d i g i p e a t i n g )  o f  p a c k e t s .  T h e  
acknowledgment  p r o c e d u r e  f o r  s u c h  p a c k e t s  i s  t h a t  t h e  r e l a y  
s t a t i o n  s i m p l y  r e p e a t s  p a c k e t s  w i t h o u t  acknowledgment  t o  t h e  
s e n d i n g  s t a t i o n .  The r e c e i v i n g  s t a t i o n  s e n d s  i t s  ACK back  
t h r o u g h  t h e  same d i g i p e a t e r s  t o  t h e  o r i g i n a t i n g  s t a t i o n .  
S i n c e  t h e  d i g i p e a t e d  p a c k e t s  are  n o t  acknowledged  t o  t h e  
d i g i p e a t e r ,  an  u n s u c c e s s f u l  t r a n s m i s s i o n  must be r e t r i e d  
f rom s c r a t c h  by t h e  o r i g i n a t i n g  s t a t i o n .  I n  o r d e r  t o  h e l p  
a l l e v i a t e  t h e  c o n g e s t i o n  o f  t h e  f r e q u e n c y  t h a t  t e n d s  t o  
r e s u l t  when d i g i p e a t e d  p a c k e t s  s u f f e r  c o l l i s i o n s ,  t h e  d i g i -  
p e a t e r  i s  g i v e n  f i r s t  s h o t  a t  t h e  f r e q u e n c y  e v e r y  time i t  
becomes c l ea r .  O t h e r  s t a t i o n s ,  i n s t e a d  o f  t r a n s m i t t i n g  a s  
soon  a s  t h e y  h e a r  t h e  c h a n n e l  c l e a r ,  must wait a s h o r t  time 
(DWAIT). T h i s  r e s t r i c t i o n  a p p l i e s  t o  a l l  s t a t i o n s  e x c e p t  
t h e  d i g i p e a t e r ,  which  i s  p e r m i t t e d  t o  t ransmit  r e l a y e d  pac-  
k e t s  i m m e d i a t e l y .  T h i s  p r e v e n t s  d i g i p e a t e d  p a c k e t s  f rom 
s u f f e r i n g  c o l l i s i o n s  e x c e p t  on t r a n s m i s s i o n  by t h e  o r i g i n a -  
t i n g  s t a t i o n .  

A s p e c i a l  time d e l a y  (RESPTIME) i s  used  a s  t h e  minimum w a i t  
time p r i o r  t o  t r a n s m i t t i n g  acknowledgment  f r a m e s ,  t o  p r e v e n t  
TNCs  a c c e p t i n g  d a t a  a t  h i g h  s p e e d  f rom t h e  a s y n c h r o n o u s  p o r t  
f rom c o l l i d i n g  w i t h  acknowledgment  frames when fewer t h a n  
MAXFRAME p a c k e t s  a r e  o u t s t a n d i n g .  The r e c e i v i n g  TNC w i l l  
wai t  l o n g  enough b e f o r e  s e n d i n g  t h e  ACK so t h a t  i t  w i l l  h e a r  
t h e  d a t a  p a c k e t  which would have  c a u s e d  t h e  c o l l i s i o n ,  t h u s  
a v o i d i n g  a f a i r l y  f r e q u e n t  s o u r c e  o f  d e l a y  i n  v e r s i o n s  o f  
AX.25 p r i o r  t o  2 .0 .  
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Channel Flow Control 

Flow c o n t r o l  o f  d a t a  t h r o u g h  t h e  l i n k  i s  d e t e r m i n e d  by t h e  
r a t e  a t  w h i c h  d a t a  i s  b e i n g  s u p p l i e d  t o  a s e n d i n g  TNC and 
a c c e p t e d  from a r e c e i v i n g  TNC. 

A TNC r e c e i v i n g  d a t a  f r o m  t h e  l i n k  w i l l  s e n d  a n  R N R  when t h e  
n e x t  I frame s u c c e s s f u l l y  r e c e i v e d  w i l l  n o t  f i t  i n t o  t h e  
b u f f e r  f o r  o u t p u t  t o  t h e  s e r i a l  p o r t .  

Whenever  a TNC t r a n s m i t t i n g  d a t a  r e c e i v e d  f rom t h e  s e r i a l  
p o r t  o v e r  t h e  l i n k  r u n s  o u t  o f  t e m p o r a r y  b u f f e r  s p a c e ,  t h e  
s e r i a l  p o r t  w i l l  be h a l t e d  by a n  XOFF cha rac t e r  o r  CTS 
s i g n a l .  I n  t h e  MFJ-1278 i m p l e m e n t a t i o n  t h i s  h a p p e n s  
w h e n e v e r  t h e r e  a r e  7 p a c k e t s  b u i l t  and  l e s s  t h a n  210 
c h a r a c t e r s  l e f t  i n  t h e  b u f f e r  f o r  i n p u t  f r o m  t h e  s e r i a l  
p o r t .  

When t h e  TNC r e c e i v i n g  d a t a  f r o m  t h e  l i n k  c l e a r s  o u t  i t s  
b u f f e r s ,  i t  s e n d s  a n  R R  t o  t h e  t r a n s m i t t i n g  TNC. I n  o r d e r  
t o  g u a r d  a g a i n s t  t h e  p o s s i b i l i t y  o f  t h e  RR b e i n g  l o s t  and  
t h e  l i n k  b e c o m i n g  p e r m a n e n t l y  l o c k e d ,  t h e  t r a n s m i t t i n g  TNC 
w i l l  p e r i o d i c a l l y  r e - t r a n s m i t  t h e  p a c k e t  t h a t  p r o v o k e d  t h e  
R N R .  The r e c e i v i n g  TNC w i l l  c o n t i n u e  t o  r e s p o n d  w i t h  R N R  
u n t i l  i t  c a n  a c c e p t  t h e  p a c k e t .  
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T a b l e :  A-I HOOKUP FOR SPECIFIC RADIOS 

MFGS. OR ICONNECTORIAIC. A U D I O ;  PTT 1 R X .  A U D I O ;  G R O U N D  
RADIOS ; T Y P E  ! T o  p i n  1 ; T o  p i n  31 To p i n  4 ; T o  p i n  2 

; o f  1278 ; o f  1278 { o f  1278 ! o f  1278 

KENWOOD I 4 p i n  I p i n  1 I P i n  2 I S p e a k e r  I P i n  3,4  

I 5 p i n  I P i n  1 I P i n  2 ! S p e a k e r  I P i n  4 , 5  

I 6 p i n  I P i n  1 I ? i n  2 ; S p e a k e r  I P i n  6 

I a P i n  I P i n  1 j P i n  2 [ S p e a k e r  1 P i n  7 , 8  

I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

TR-2500 I HTs I ' r ip -Lg.  ; S l e e v e - L g l T i p - S m .  ; S l e e v e - S m  

TR-x600 I HTs ! Ring-Lg. ; S l e e v e - L g l T i p - S m .  / S l e e v e - S m  

! 

I I1  I I1 
I I I It 

TH-XIXX I It 1 I1  

I 11 j I1  I I1  I I1 ; I1 

I I 1 I t  
; I1  

TH-xl5 I 
TH- ~5 

I 
I1  I I1 

I COM I 4 p i n  I P i n  I ; P i n  2 ; S p e a k e r  I P i n  4 

I 8 p i n  1 P i n  1 I P i n  5 { S p e a k e r  [ P i n  6 , 7  

1 HTs* I TiP-Sm Tip-Sm : T i p - L g .  ; S l e e v e s  
o r  p i n  8 

-7-----r-;- ---- 
Y AESU l 4 p i n  I P i n  2 I P i n  3 ; S p e a k e r  ; P i n  I 

I 8 P i n  I P i n  8 \ P i n  6 ; S p e a k e r  \ P i n  7 

FT-208 { HTs I P i n  1 I P i n  3 ; P i n  2 ; P i n  4 

FT-xO9 I HTs* [Tip-Sm I I Tip-Sm / T i p - L g  ; S l e e v e s  

I I t  I It 
FT- ~3 1 HTs* I I1 I I1  

I I 1  I I1 ; I I  FT-727 I HTs* I It 

I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*: Some ICOM a n d  Yaesu HTs key t h e  t r a n s m i t t e r  by comple-  
t i n g  t h e  g r o u n d  c o n n e c t i o n  on  t h e  m i c r o p h o n e .  I f  y o u r  HT i s  
o n e  t h a t  i s  n o t e d  i n  t h e  a b o v e  c h a r t ,  you must  f o l l o w  t h e  
i n s t r u c t i o n  g i v e n  i n  C h a p t e r  3 o f  t h i s  i n s t r u c t i o n  manual .  

NOTE: The r a d i o  c o n n e c t i o n  i n f o r m a t i o n  l i s t e d  i n  t h e  a b o v e  
c h a r t  i s  b e l i e v e d  t o  be  a c c u r a t e .  However ,  you s h o u l d  c h e c k  
t h e  a c c u r a c y  o f  t h i s  i n f o r m a t i o n  w i t h  t h e  i n s t r u c t i o n  manual  
o f  y o u r  r a d i o .  MFJ E n t e r p r i s e s ,  I n c .  i s  n o t  r e s p o n s i b l e  f o r  
a n y  i n a c c u r a c y  o f  i n f o r m a t i o n  l i s t e d  i n  t h e  a b o v e  c h a r t .  
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MODEM CALIBRATION 

MFJ-1278 i4odem i s  f a c t o r y  c a l i b r a t e d  t o  o p e r a t e  a l l  o f  t h e  
o p e r a t i o n  modes. I f  i t  becomes n e c e s s a r y  t o  r e - c a l i b r a t e  
t h e  modem, f o l l o w  t h e  f o l l o w i n g  p r o c e d u r e :  

Modula tor  and Demodulator Frequency  C a l i b r a t i o n  

Two Modu la to r  and Demodula tor  C a l i b r a t i o n  p r o c e d u r e s  a r e  
p r e s e n t e d .  Yethod I r e q u i r e s  t e s t  equipment  a s  n o t e d .  
Yethod I1 d o e s  n o t  r e q u i r e  t e s t  equ ipmen t .  

Method I 

Test  equ ipmen t  r e q u i r e d :  D V M ,  f r e q u e n c y  c o u n t e r  and 
o s c i l l o s c o p e .  

F o r  A l l  Modes 

-- - 

1. 

2 .  

3. 

4. 

5.  

5 .  

After t h e  cmd: p rompt ,  e n t e r  t h e  f o l l o w i n g  command t o  
change  t h e  XFJ-1278 t o  HP mode: 

MODE HP < C R >  

NFJ-1278 r e s p o n d s :  

R A D I O :  1 TERMINAL: 4800 
II0DEI.I: HF PACLE'T, 300 
CND : 

Type: CALSET 32 < C R >  

NFJ-1278 r e s p o n d s :  
cmd : 

After t h e  cmd: prompt ,  e n t e r  t h e  f o l l o w i n g  t o  s e t  t h e  
f r e q u e n c i e s  : 

C A L I  < C R >  

P l a c e  t h e  f r e q u e n c y  c o u n t e r  p r o b e  a t  p i n  1 o f  JMP 9. 

Push  on a jumper  a t  JMP 4 and .JMP 7. 

P r e s s  t h e  I r K l 1  key on your  computer  o r  t e r m i n a l  ( n o  
c a r r i a g e  r e t u r n  i s  needed  f o r  t h i s  command). 
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7 .  

8 .  

9. 

10. 

11. 

12.  

13. 

14. 

15. 

16. 

V e r i f y  t h a t  t h e  v o l t a g e  on p i n  9 o f  U16 i s  +5 Vdc. I f  
i t  is  -5 Vdc i n s t e a d  o f  +5  Vdc, p u s h  t h e  s p a c e  b a r .  
The v o l t a g e  s h o u l d  a l t e r n a t e  b e t w e e n  +5 Vdc a n d  -5 Vdc 
e a c h  time t h e  s p a c e  b a r  i s  p r e s s e d .  S e t  t h i s  p o i n t  t o  
+5 Vdc. 

A d j u s t  R105 f o r  a f r e q u e n c y  r e a d i n g  of  2310 Hz, +/ -  2 
Hz. 

P r e s s  t h e  s p a c e  b a r  o n c e  and  a d j u s t  R106 f o r  a 
f r e q u e n c y  r e a d i n g  o f  2110 Hz, + / -  2 Hz. 

Type Q 
MFJ-1278 r e s p o n d s  w i t h  CMD: and DCD, P T ' I ,  and  CON LEDs 
e x t i n g u i s h .  

Type : 

RXCAL <CR> 

MFJ-1278 r e s p o n d s  w i t h  PTT & CON L E D s  o r  STA LEd l i t .  

S e t  t h e  TIYE/DIV. scale  on y o u r  s c o p e  t o  1 m s / d i v  and  
t h e  V o l t / D i v  sca le  t o  5 V / d i v .  C o n n e c t  s c o p e  p r o b e  t o  
t h e  l e f t  p i n  o f  ,JMP 10. 

A d j u s t  R113 s o  t h a t  t h e  s i g n a l  on  t h e  s c o p e  shows a 50% 
d u t y  c y c l e  s q u a r e  wave. The s q u a r e  wave s h o u l d  be 
u n i f o r m  i n  w i d t h  ( i . e .  h i g h  time = low t ime) .  P u l s e  
d u r a t i o n  o f  t h e  h i g h  time a n d  low time i s  a p p r o x i m a t e l y  
2 .4  Ms. CON STA LED'S may b l i n k  s i m u l t a n e o u s l y .  

A d j u s t  R212 so  t h a t  t h e  1 0 t h  s e g m e n t  o f  t h e  t u n i n g  
i n d i c a t o r  f rom l e f t  i s  l i t .  

Type : 

Q. 
MFJ-1278 r e s p o n d s  w i t h  CMD: prompt and  D C D ,  PTT and  CON 
LEDs e x t i n g u i s h .  

Type : 

TUN EP RO C 

MFJ-1278 w i l l  r e s p o n d  w i t h :  

I t I n s t a l l  l o o p b a c k ,  b e g i n  t r a n s m i t  t o n e  a l i g n m e n t .  R139 
f o r  850 Hz." 

< C R >  

N o t e :  I 1 l o o p b a c k f t  i s  ,JMP 7 ,  w h i c h  you  h a v e  a l r e a d y  
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17 .  

I S .  

1 9 .  

20 .  

21 .  

2 % .  

3 3 .  

2 4 .  

25. 

26. 

2 1 .  

2 8 .  

29 .  

30. 

31 .  

32.  

33. 

34.  

35.  

36. 

i n s t a l l e d .  A d j u s t  R139 f o r  850 Hz, + / -  2 Hz. 

Press  RETURN k e y  on t h e  c o m p u t e r  k e y b o a r d  a n d  a d j u s t  
R135 f o r  1500 Hz, + / -  2 Hz. 

P r e s s  RETURN k e y  a n d  a d j u s t  R78 f o r  1300 Hz, + / -  2 Hz. 

Press  R E T U R N  k e y  a n d  a d j u s t  R77 f o r  2100 Hz, + / -  2 Hz. 

Press  RETURN k e y  a n d  a d j u s t  R122 f o r  2125 Hz, + / -  2 Hz. 

Press RETURN k e y  a n d  a d j u s t  R119 f o r  2375 Hz, + / -  2 Hz. 

Press  RETURN k e y  a n d  a d j u s t  R115 s o  t h a t  t h e  1 0 t h  
segment f r o m  l e f t  o f  t h e  t u n i n g  i n d i c a t o r  i s  l i t .  

Fress SPACE B A R ,  MFJ-1278 w i l l  r e s p o n d :  

I ? u l t i l e v e l  X Y I T . .  . .1550.  

A d j u s t  R507 f o r  a r e a d i n g  o f  1550 tiz, + / -  1 Hz. 

N o t e :  F o r  s t e p s  2 5  t h r u  38 t h e  f r e q u e n c y  r e a d i n g s  o n  
t h e  f r e q u e n c y  c o u n t e r  s h o u l d  b e  c o m p a r e d  t o  
f r e q u e n c y  r e a d o u t s  i n d i c a t e d  b y  t h e  M F J - 1 2 / 5 .  
t h a t  t h e  d i f f e r e n c e  i n  t h e  two r e a d i n g s  c a n  b e  a s  
a s  29 Hz, t h i s  i s  n o r m a l .  

P ress  R E T U R N  k e y ,  '4.5-1278 d i s p l a y  f r e q u e n c y :  1530 
+ / -  20 H z .  

11 : 1650 Hz, 

I! : 1700 Hz, 

I1 : 1750 Hz, 

II : 1800 Hz, 
11 : la50 HZ, 

I f  : I900  Hz, 

II  : 1350 Hz, 

11 : 2000 Hz, 

11 : 2050 Hz, 

I1 : 2100 Hz, 

II : 2150 Hz, 

t h e  
i ' iote 
much 

Hz , 

I1 

I1 

11 

I1 

11 

11 

I t  

11 

11 

I1 

I! 
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11 37. : 2200 Hz, 11 

38. : 2250 Hz, I t  It 

39. P r e s s  t h e  R E T U R N  k e y .  MFJ-1278 w i l l  d i s p l a y :  

M u l t i l e v  Demod 
1550 Hz: 53 
53 

N o t e  t h a t  t h e  "53" on  t h e  t h i r d  l i n e  w i l l  f l u c t u a t e  
b e t w e e n  50 t o  5 9 .  T h i s  i s  n o r m a l .  

40 .  P r e s s  t h e  R E T U R N  k e y .  YFJ-1278 w i l l  d i s p l a y :  

M u l t i l e v  Demod 
2250 Hz: 35 
35 

N o t e  t h a t  t h e  "35" on t h e  t h i r d  l i n e  w i l l  f l u c t u a t e  
b e t w e e n  30 t o  40 .  T h i s  is  normal. 

S t e p s  39 a n d  40  t e s t  t h e  a b i l i t y  o f  t h e  NFJ-1278 t o  t r a n s m i t  
t o n e s  f r o m  t h e  add-on m u l t i - l e v e l  b o a r d  a t  1550 Hz and t h e n  
2250 Hz. T h e s e  two t o n e s  a r e  l o o p e d  b a c k  t h r u  JI4P 7 and  a r e  
r e c e i v e d  by  t h e  MFJ-1278 by a c o u n t i n g  p r o c e s s  t h r u  U20, U8a 
t h e n  t o  t h e  SIO. T h e s e  c o u n t s  a r e  d i s p l a y e d  on  t h e  s c r e e n  
n o t  i n  Hz b u t  w i t h  n u m b e r s ,  l i k e  I135l1 o r  "40"  e t c .  

DEMODULA'I'OR ALIGNMENT: For  s t e p s  41 and  4 2 ,  t u r n  t r i m p o t  
c a l l e d  f o r  u n t i l  1 0 t h  LED i s  l i t .  

41 .  P r e s s  R E T U R N  k e y  a n d  a d j u s t  R79 so t h a t  t h e  1 0 t h  
s e g m e n t  from l e f t  o f  t h e  t u n i n g  i n d i c a t o r  i s  l i t .  

42 .  P r e s s  R E T U R N  k e y  a n d  a d j u s t  R114 so  t h a t  t h e  1 0 t h  
s e g m e n t  f r o m  l e f t  o f  t h e  t u n i n g  i n d i c a t o r  i s  l i t .  

43.  Remove t h e  f r e q u e n c y  c o u n t e r  p r o b e .  

T h i s  c o m p l e t e s  t h e  M o d u l a t o r  a n d  D e m o d u l a t o r  f r e q u e n c y  
c a l i b r a t i o n .  
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Method 2 
MFJ-1278 M o d u l a t o r  a n d  D e m o d u l a t o r  C a l i b r a t i o n  w i t h  CALSET. 

'Th i s  p r o c e d u r e  i s  a t h ree  s t e p  p r o c e s s .  The t h r e e  s t e p s  
a r e  : 

1 .  C e n t e r  t h e  m o d u l a t o r  t o n e s  o v e r  t h e  r e q u i r e d  modem 

2 .  A l i g n  t h e  d e m o d u l a t o r  c e n t e r  f r e q u e n c y .  

3 .  A l i g n  t h e  t u n i n g  i n d i c a t o r .  

NOTE: ALL THREE STEPS SHOULD BE PERFORAED IN TilE ABOVE 
O R D E R  ! 

c e n t e r  f r e q u e n c y  ( F c ) .  

I f  t h e y  a r e  n o t  a l l  d o n e  a t  t h e  same t ime,  o r  i n  t h e  c o r r e c t  
o r d e r ,  t h e  modem may n o t  b e  r e c e i v i n g  a n d  t r a n s m i t t i n g  o n  
t h e  same f r e q u e n c y ,  a n d  t h e  t u n i n g  i n d i c a t o r  may n o t  
i n d i c a t e  p r o p e r l y .  

The t h i r d  s t e p ,  a l i g n m e n t  o f  t h e  t u n i n g  i n d i c a t o r ,  s h o u l d  
o n l y  be u s e d  i n  c o n j u n c t i o n  w i t h  a l i g n m e n t  o f  t h e  300 baud  
200 Hz s h i f t  d e m o d u l a t o r .  

T h e  o t h e r  AFSK modems a v a i l a b l e  i n  t h e  XFJ-1278 c a n  be  
a l i g n e d  u s i n g  e x a c t l y  t h e  same s t e p s  p r e s e n t e d  here b u t  
s u b s t i t u t i n g  t h e  a p p r o p r i a t e  p a r t  n u m b e r s  f o r  t h e  
a d j u s t m e n t s .  However ,  d o  NOT a l i g n  t h e  t u n i n g  i n d i c a t o r  t o  
a n y t h i n g  b u t  t h e  300 baud 200 Hz s h i f t  HF p a c k e t  modem. 

C o m p r e h e n s i v e  A l i g n m e n t  P r o c e d u r e  

I t  i s  i m p o r t a n t  t h a t  t h e  t u n i n g  i n d i c a t o r  a l i g n m e n t  b e  
o p t i m i z e d  f o r  t h e  300 baud  200 Hz s h i f t  HF p a c k e t  modern. I t  
w i l l  i n d i c a t e  c o r r e c t l y  f o r  a l l  o t h e r  modes when a l i g n e d  f o r  
t h e  HF p a c k e t  modem. 

As d e s c r i b e d  elsewhere i n  t h i s  m a n u a l ,  t h e  e x a c t  
c o n f i g u r a t i o n  o f  y o u r  r a d i o ' s  f i l t e r s  a n d  w h e t h e r  i t  h a s  I F  
s h i f t  o r  n o t  w i l l  d e t e r m i n e  t h e  exac t  r e q u i r e d  c e n t e r  
f r e q u e n c y  f o r  t h e  modem. Once t h e  r e q u i r e d  c e n t e r  f r e q u e n c y  
h a s  b e e n  d e t e r m i n e d ,  t h e  modem c a l i b r a t i o n  c a n  be c a r r i e d  
o u t .  

VOTE!  I t  i s  e s s e n t i a l  t h a t  t h e  m o d u l a t o r  t o n e s  be  p r o p e r l y  
a l i g n e d  FIRST a s  t h e y  w i l l  b e  u s e d  t o  a l i g n  t h e  d e m o d u l a t o r  
c e n t e r  f r e q u e n c y .  

S e t  t h e  m o d u l a t o r  t o n e s  t o  Fc MINUS 1 / 2  o f  t h e  s h i f t  f o r  t h e  
low t o n e  a n d  Fc PLUS 1 / 2  o f  t h e  s h i f t  f o r  t h e  h i g h  t o n e .  
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For  t h e  200 Hz s h i f t  300 baud modem used  f o r  HF p a c k e t  t h i s  
would be  F c  + 100 Hz f o r  t h e  h i g h  t o n e  and Fc - 100  Hz f o r  
t h e  low t o n e .  

S e t  Y o d u l a t o r  Tones  Us ing  B u i l t - i n  C a l i b r a t i o n  S o f t w a r e  

1 .  Make su re  t h a t  t h e  modem and TNC a r e  b o t h  c o n f i g u r e d  f o r  
200 Hz s h i f t  300 baud o p e r a t i o n .  T h i s  i s  done  by  t y p i n g  
"MODE HP < C R > "  f rom t h e  command prompt on t h e  MFJ-1278. 

- _ L ~  

2 .  P l a c e  a push  on jumper  a t  JMP 4 .  

3 .  Place a push  on jumper  a t  JMP 9 ,  p i n s  1 and 2 .  T h i s  
c o n n e c t s  t h e  m o d u l a t o r  s q u a r e  wave o u t p u t  t o  t h e  SIO 
c h i p  s o  t h a t  t h e  CPU c a n  measu re  t h e  t o n e  f r e q u e n c y  f o r  
you. 

4 .  Type "CALSE'r n < C R > " .  Where n i s  a number d e t e r m i n e d  
by : 

n = INT [ 525000 / F(1ow) 1 + 1 

T h i s  t e l l s  t h e  CPU what  t o n e  f r e q u e n c y  you a r e  t r y i n g  t o  
a c h i e v e .  

A t a b l e  o f  CALSET numbers  t o  u s e  f o r  t h e  v a r i o u s  
" s t a n d a r d "  modem t o n e  f r e q u e n c i e s  w i l l  be i n c l u d e d  a t  
t h e  end  o f  t h i s  p r o c e d u r e .  

5 .  Command t h e  MFJ-12'78 i n t o  c a l i b r a t e  mode by t y p i n g  ' ICALI  
< C R > " .  

6. Command t h e  MFJ-1278 t o  key t h e  modem by t y p i n g  r l K f v .  

7.  S e l e c t  t h e  low t o n e  by p r e s s i n g  t h e  s p a c e  b a r  u n t i l  a 

8. A d j u s t  R106 c a r e f u l l y  u n t i l  b o t h  t h e  aCON' l  and "STA" 

v o l t m e t e r  c o n n e c t e d  t o  U16, p i n  9 r e a d s  - 5 v o l t s .  

L E D s  on t h e  f r o n t  p a n e l  o f  t h e  TNC a r e  l i t .  

9 .  Type a lrQll. T h i s  e x i t s  t h e  MFJ-1278 f rom c a l i b r a t e  mode 
t o  command mode. 

10. Type "CALSET n < C R > " .  Where n i s  a number d e t e r m i n e d  
by : 

n = I N T  [ 525000 / F ( h i g h )  3 + 1 

1 1 .  Command t h e  MFJ-1278 i n t o  c a l i b r a t e  mode by t y p i n g  "CAL 
<CR>". 

1 2 .  Command t h e  NFJ-1278 t o  key t h e  modem by t y p i n g  I r K " .  
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13 .  S e l e c t  t h e  h i g h  t o n e  by p r e s s i n g  t h e  s p a c e  b a r  u n t i l  a 

1 4 .  A d j u s t  R105 c a r e f u l l y  u n t i l  b o t h  t h e  "CON" and llSTAfl 

15. Remove t h e  jumper  p l a c e d  a t  JMP 9 .  

T h i s  c o m p l e t e s  t h e  m o d u l a t o r  t o n e  a l i g n m e n t  u s i n g  t h e  b u i l t  
i n  c a l i b r a t i o n  f a c i l i t y .  

v o l t m e t e r  c o n n e c t e d  t o  U16, p i n  9 r e a d s  + 5 v o l t s .  

L E D s  on t h e  f r o n t  p a n e l  o f  t h e  MFJ-1278 a r e  l i t .  

Now t h a t  t h e  m o d u l a t o r  t o n e s  have  been  p r o p e r l y  c e n t e r e d  
o v e r  t h e  i n t e n d e d  modem c e n t e r  f r e q u e n c y  ( F c ) ,  t h e  
d e m o d u l a t o r  c e n t e r  f r e q u e n c y  w i l l  be a l i g n e d .  

Demodula tor  C e n t e r  F requency  Al ignment  

1.  

2 .  

3. 

4. 

5. 

P l a c e  push  on j u m p e r s  a t  JMP 4 and JMP 7 i f  t h e y  a r e  n o t  
a l r e a d y  i n  p l a c e .  

Remove jumper  a t  JMP 9 i f  i t  i s  s t i l l  i n  p l a c e .  

S e t  t h e  baud r a t e  f o r  u s e  by  RXCAL t o  300 baud by t y p i n g  
"CALSET 32  < C R > " .  T h i s  w i l l  c a u s e  t h e  m o d u l a t o r  t o  s e n d  
a s q u a r e  wave FSK s i g n a l  when RXCAL i s  invoked .  CALSET 
8 s h o u l d  be  used  i f  you a r e  a l i g n i n g  t h e  1230  baud wide  
s h i f t  p a c k e t  d e m o d u l a t o r .  

Command t h e  YFJ-1278 t o  do a d e m o d u l a t o r  c a l i b r a t i o n  by 
t y p i n g  " R X C A L  < C R > " .  

CAREFULLY a d j u s t  R113 u n t i l  t h e  DCD L E D  on t h e  f r o n t  
p a n e l  i s  f u l l y  i l l u m i n a t e d .  

N O T E !  T h e  t h r e s h o l d  c o n t r o l  on t h e  MFJ-1278 must be set  
t o  a p o s i t i o n  wh ich  w i l l  a l l o w  t h e  DCD c i r c u i t  t o  
f u n c t i o n  p r o p e r l y .  A s e t t i n g  a p p r o x i m a t e l y  1 / 3  t o  1 / 2  
o f  t h e  t o t a l  r a n g e  s t a r t i n g  f rom maximum CCW s h o u l d  be  
a d e q u a t e .  

C o n t i n u e  t o  V E R Y  CAREFULLY a d j u s t  R113 u n t i l  t h e  STA and 
CON L E D s  on t h e  f r o n t  p a n e l  e i t h e r  change  s t a t e  v e r y  
s l o w l y  ( a l t e r n a t e  wh ich  one  i s  l i t )  o r  u n t i l  b o t h  a r e  
s i m u l t a n e o u s l y  i l l u m i n a t e d .  

NOTE! T h i s  i s  a v e r y  c r i t i c a l  a d j u s t m e n t  and i t  i s  
u n l i k e l y  t h a t  you w i l l  be a b l e  t o  c a u s e  b o t h  L E D s  t o  b e  
t u r n e d  on s i m u l t a n e o u s l y  f o r  l o n g e r  t h a n  a v e r y  b r i e f  
i n s t a n t .  
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6. R e t u r n  t h e  MFJ-1278 t o  command mode by t y p i n g  a I I Q I I .  

T h i s  c o m p l e t e s  d e m o d u l a t o r  c e n t e r  f r e q u e n c y  a l i g n m e n t  u s i n g  
t h e  b u i l t  i n  c a l i b r a t i o n  f a c i l i t y .  

Now t h a t  t h e  d e m o d u l a t o r  and m o d u l a t o r  a r e  p r o p e r l y  a l i g n e d  
t o  one  a n o t h e r ,  t h e  t u n i n g  i n d i c a t o r  c a n  be set  f o r  p r o p e r  
c e n t e r  i n d i c a t i o n .  

T u n i n g  I n d i c a t o r  Al ignment  

T h i s  p r o c e d u r e  a d j u s t s  t h e  t u n i n g  i n d i c a t o r  so  t h a t  i t  
c o r r e c t l y  i n d i c a t e s  when a s i g n a l  i s  p r o p e r l y  t u n e d  i n  
r e l a t i o n  t o  t h e  d e m o d u l a t o r  c e n t e r  f r e q u e n c y .  

N O T E !  The t u n i n g  i n d i c a t o r  s h o u l d  ONLY be a d j u s t e d  i n  
r e f e r e n c e  t o  t h e  300 baud 200 Hz s h i f t  modem used  for HF 
p a c k e t  and RTTY. I f  a d j u s t e d  f o r  t h i s  modem, I t  w i l l  
i n d i c a t e  w i t h  s u f f i c i e n t  a c c u r a c y  f o r  a l l  o t h e r  modes. 

1 .  I f  you have  n o t  j u s t  f i n i s h e d  a l i g n i n g  t h e  modem a s  p e r  
t h e  above  i n s t r u c t i o n s ,  do s o  now. O the rwise  you may be 
a l i g n i n g  t h e  t u n i n g  i n d i c a t o r  t o  an  i n c o r r e c t  s e t t i n g .  

2 .  I n s t a l l  push  on j u m p e r s  a t  JMP 4 and JMP 7 i f  t h e y  a r e  
n o t  s t i l l  i n  p l a c e  f rom t h e  modem a l i g n m e n t  p r o c e d u r e .  

3. Command t h e  MFJ-1278 i n t o  c a l i b r a t e  mode by t y p i n g  "CAL 
< C R > " .  

4. Command t h e  c a l i b r a t i o n  r o u t i n e  t o  s e n d  50 p e r c e n t  d u t y  
c y c l e  s q u a r e  wave d a t a  f rom t h e  m o d u l a t o r  by t y p i n g  r r D 1 l .  

5 .  Command the .MFJ-1278 t o  key  t h e  modem by t y p i n g  l l K 1 ' .  

6 .  Whi le  o b s e r v i n g  t h e  LEDs i n  t h e  t u n i n g  i n d i c a t o r ,  a d j u s t  
R212 i n  t h e  t u n i n g  i n d i c a t o r  a r e a  s o  t h a t  e i t h e r  t h e  
1 0 t h  o r  1 1 t h  l e d  from t h e  l e f t  ( o r  b o t h )  a re  
i l l u m i n a t e d .  

7 .  R e t u r n  t h e  MFJ-1278 t o  command mode by t y p i n g  ltQl1. 

8. Remove j u m p e r s  a t  JMP 4 and JMP '7. 

T h i s  c o m p l e t e s  t h e  t u n i n g  i n d i c a t o r  a l i g n m e n t .  

Now t h e  m o d u l a t o r ,  d e m o d u l a t o r ,  and t u n i n g  i n d i c a t o r  a re  a l l  
a l i g n e d  t o  t h e  same c e n t e r  f r e q u e n c y .  I f  you n o t i c e  t h a t  on 
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t h e  a i r  r e p o r t s  s u g g e s t  t h a t  you a r e  t r a n s m i t t i n g  and 
r e c e i v i n g  on s i g n i f i c a n t l y  d i f f e r e n t  f r e q u e n c i e s  a f t e r  
s u c c e s s f u l l y  c o m p l e t i n g  t h e  above  a l i g n m e n t  p r o c e d u r e ,  i t  i s  
p o s s i b l e  t h a t  t h e  r a d i o  n e e d s  r e a l i g n m e n t .  Yany d i f f e r e n t  
t r a n s c e i v e r s  f o r  HF a re  c a p a b l e  o f  b e i n g  m i s a l i g n e d  due  t o  
r e f e r e n c e  o s c i l l a t o r  c r y s t a l  a g i n g  o r  c a r e l e s s  a l i g n m e n t  by 
amounts  e x c e e d i n g  500 Hz. R I T  i n a d v e r t e n t l y  l e f t  on c a n  
a l s o  c a u s e  h a r d  t o  d e t e c t  p rob lems  i n  t h i s  a r e a .  R e l i a b l e  
HF p a c k e t  communica t ions  r e q u i r e s  t h a t  t h e  f r e q u e n c y  e r r o r  
p r e s e n t e d  t o  t h e  d e m o d u l a t o r  be below 30 Hz. I f  s e v e r a l  
s t a t i o n s  a r e  t o  s u c c e s s f u l l y  s h a r e  a s i n g l e  c h a n n e l ,  
t r a n s m i t t e r  / r ece ive r  o f f s e t s  l a r g e r  t h a n  t h i s  w i l l  be 
i n t o l e r a b l e .  
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I 
I 

I p.79 V? 
I 

MFJ-1278 Adjustment Location Map 

This is a map of the physical locations of the adjustment 
potentiometers on the MFJ-1278 circuit board. They are 
shown as they appear when looking down on top of the board 
with the board oriented so that the rear panel connectors 
are to the left. Information in the boxes is organized as 
shown below. 

I I 
I I 

I PAR: Y O C E  1 

I CALSE'I  ii 
I I 

I 
I 
I 

I , 
I I 

I I I 
I 

I F A R -  NODE:  H / L  I F A R 1  IVIODE H/L I 
I I I 
I I i 
I L R K 3  i CALSE'l  I K R E Q  / CALSE1'  I 
I I I 
I I I 

N O T E !  Separate procedure required to do alignment o f  CW 
demodulator center frequency. 

NO'I'F! CW receive through a narrow 
filter for HE C i j  operation will require the CW 
demodulator center frequency to be selected to 

operation on VHF Fly! will require that both stations 
align with the radio's filter passband. ',iCW 
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h a v e  b o t h  t h e  m o d u l a t o r  t o n e  a n d  d e m o d u l a t o r  c e n t e r  
f r e q u e n c y  t o  t h e  same f r e q u e n c y .  

C a l s e t  V a l u e s  f o r  V a r i o u s  M o d u l a t o r  Tone  f r e q u e n c i e s  

Tone  

21 10 

2310 

13G0 

2 1 0 0  

1200 

2 2 0 0  

21 2 5  

2975 

750 

7'75 

300 

325 

850 

1530 

21 78 

2263 

CALSET 

250 

2 2 8  

404 

2 5 0  

4 38 

240 

248 

1 7 7  

70 1 

678 

557 

637 

618 

35 I 

242 

233 

# A d j u s t  

R106 

R105 

R? 8 

R'77 

R7 9 

R77 

R122 

R113 

R133 

R139 

R139 

R133 

R139 

R I  38 

R122 

R113 

Modem / Remarks 

HF P a c k e t  8 RTIIY 

2 0 3  Hz s h i f t  
FC = 2 2 0 0  HZ 

P a c k e t  / I.'c = 170G Hz, 
800 Yz s h i f t .  CCITT 
V.23 s t d . ,  p r e f e r a b l e  
f o r  HF 1 2 0 0  b a u d ,  works 
well o n  VHF t.',; t o o .  

P a c k e t  / 1030 Hz s h i f t  
s t a n d a r d .  'roo w i d e  t o  
f i t  c o m f o r t a b l y  t h r o u g h  
SSB f i l t e r s  f o r  l i n e a r  
mode 1200 o a u d  use 

VHE RTTY 
Fc = 2553 S Z  
850 Hz s h i f t  

CW 

cw 
cw 
CW 

cw / SSTV 

SSTV 

HF RT;TY/ASCI I / A  (TOR 
FC = 2 2 2 0  HZ 
85 Hz s h i f t .  
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MFJ-1278 CW Yodem Tune-up P r o c e d u r e  

The CW modem i n  t h e  WFJ-1278 i s  f u n d a m e n t a l l y  d i f f e r e n t  f rom 
t h e  o t h e r  modems. I t  i s  N O T  a n  AFSK modem. I t  s e n d s  
and r ece ives  o n l y  1 t o n e .  For t h i s  r e a s o n ,  it 
r e q u i r e s  a d i f f e r e n t  a l i g n m e n t  p r o c e d u r e  t h a n  t h e  o t h e r s .  

-___-I_ ---- 

NOTE! I f  t h e  m o d u l a t o r  A N 2  d e m o d u l a t o r  a r e  n o t  EXACTLY 
on t h e  same f r e q u e n c y  f o r  BOTH s t a t i o n s  i n v o l v e d  i n  
VHF FYI ACW o p e r a t i o n ,  CW r e c e i v e  w i l l  be  d e g r a d e d  i f  
n o t  e l i m i n a t e d .  

NOTE!  I f  t h e  DEPZODULATOR is  n o t  EXACTLY c e n t e r e d  i n  
t h e  r e c e i v e r ' s  CW f i l t e r  p a s s b a n d ,  CW r e c e i v e  
p e r f o r m a n c e  t h r o u g h  a na r row f i l t e r  w i l l  be 
d e g r a d e d .  A l s o ,  t h e  d e m o d u l a t o r  w i l l  l i k e l y  n o t  be  
r e c e i v i n g  on t h e  t r a n s m i t t e d  s i g n a l  f r e q u e n c y .  
T h i s  n o t e  i s  f o r  t h e  HF d i r e c t  keyed r a d i o  c a s e  ( N O T  
MCW v i a  SSB t r a n s m i t t e r  microphone  a u d i o  w h i c h  i s  
d i s c o u r a g e d ) .  

S i n c e  NCW o p e r a t i o n  is  p r i m a r i l y  i n t e n d e d  t o  p r o v i d e  a 
means t o  t r a n s m i t  code  p r a c t i c e  and n o t  f o r  CW 
r e c e p t i o n ,  t h e  d e m o d u l a t o r  c e n t e r  f r e q u e n c y  may be s e t  
t o  a d i f f e r e n t  f r e q u e n c y  t h a n  t h e  m o d u l a t o r  w i t h o u t  
p e n a l t y  i n  most  c a s e s .  T y p i c a l l y ,  t h e  m o d u l a t o r  w i l l  be 
s e t  t o  850 Hz, and t h e  d e m o d u l a t o r  w i l l  b e  se t  t o  wha teve r  
f r e q u e n c y  i s  d i c t a t e d  by t h e  HF r a d i o  w i t h  w h i c h  i t  i s  t o  
be u s e d .  

The CW d e m o d u l a t o r  c a n  be used  w i t h o u t  a na r row f i l t e r  i n  
t h e  r a d i o .  I t  w i l l  o f  c o u r s e  be  s u b j e c t  t o  more n o i s e  and  
QRM i n  t h i s  c a s e .  T h e  t u n i n g  r a n g e  f o r  t h e  d e m o d u l a t o r  w i l l  
be V E R Y  r e s t r i c t e d  even  t h o u g h  t h e  wide f i l t e r  i s  used  i n  
t h e  r a d i o  s i n c e  t h e  d e m o d u l a t o r  i t s e l f  a c t s  a s  a v e r y  na r row 
f i l t e r .  

An o s c i l l o s c o p e  w i l l  be  r e q u i r e d  t o  a d j u s t  t h e  d e m o d u l a t o r  
t o  a 50 p e r c e n t  d u t y  c y c l e  s q u a r e  wave o u t p u t .  The main 
d i f f e r e n c e  when a l i g n i n g  t h e  CW modem i s  t h a t  t h e r e  w i l l  be 
o n l y  1 c o n t i n u o u s  t o n e  p r e s e n t e d  t o  t h e  demodu la to r  f o r  t h i s  
a d j u s t m e n t .  

Tun ing  t h e  CW modem i s  b a s i c a l l y  a 4 s t e p  p r o c e d u r e .  
The s t e p s  s h o u l d  be f o l l o w e d  i n  t h e  o r d e r  p r e s e n t e d .  T h e  
s t e p s  ( i n  b r o a d  o u t l i n e )  a r e :  

1 .  Determine t h e  r e q u i r e d  d e m o d u l a t o r  c e n t e r  f r e q u e n c y  
( F c )  f o r  t h e  r a d i o  you i n t e n d  u s i n g  i n  t h e  d i r e c t  keyed 
CW mode. 

2. S e t  t h e  CW m o d u l a t o r  t o n e  t o  t h i s  f r e q u e n c y .  
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3. S e t  t h e  d e m o d u l a t o r  c e n t e r  f r e q u e n c y  u s i n g  t h e  m o d u l a t o r  
t o n e  a s  reference.  

4.  S e t  t h e  m o d u l a t o r  t o n e  t o  8502. 

D e t a i l e d  CJ Demodula tor  Al ignment  P r o c e d u r e  -- 
I .  D e t e r m i n e  t h e  r e q u i r e d  Fc f o r  t h e  d e m o d u l a t o r .  I f  t h e  

r a d i o  h a s  a na r row f i l t e r  f o r  CW, one  o f  t h e  2 methods  
p r e s e n t e d  e l s e w h e r e  i n  t h i s  manual s h o u l d  be u s e d  t o  
d e t e r m i n e  t h e  f i l t e r  c e n t e r  f r e q u e n c y .  T h i s  f r e q u e n c y  
s h o u l d  be used  f o r  Fc.  If t h e  r a d i o  h a s  no na r row CW 
f i l t e r ,  u s e  t h e  CW c a r r i e r  o f f s e t  f r e q u e n c y  o f  t h e  
r a d i o .  T h i s  i n f o r m a t i o n  s h o u l d  be a v a i l a b l e  i n  t h e  
r a d i o  manua l s .  

2.  S e t  t h e  m o d u l a t o r  t o n e  t o  t h e  r e q u i r e d  Fc u s i n g  t h e  
f o l l o w i n g  p r o c e d u r e .  

a .  Command t h e  MFJ-12'78 i n t o  MCW mode by t y p i n g  
"MODE MC < C R > " .  

b. I n s t a l l  push  on jumper  a t  JMP-4. T h i s  i s  t h e  
watchdog timer d e f e a t  jumper .  

c .  P l a c e  a push  on jumper  a t  JMP 9 ,  p i n s  1 and 2.  T h i s  
c o n n e c t s  t h e  m o d u l a t o r  s q u a r e  wave o u t p u t  t o  t h e  SIO 
c h i p  s o  t h a t  t h e  CPU c a n  measure  t h e  t o n e  f r e q u e n c y  
f o r  you.  

d .  Type "CALSET n < C R > " .  Where n i s  a number 
d e t e r m i n e d  by:  

n = INT [ 525000 / F(1ow) 1 + 1 

T h i s  t e l l s  t h e  CPU what  t o n e  f r e q u e n c y  you a r e  
t r y i n g  t o  a c h i e v e .  

e. Command t h e  YFJ-12'78 i n t o  c a l i b r a t e  mode by 
t y p i n g  "CAL < C R > " .  

f .  Command t h e  MFJ-12'78 t o  key t h e  modem by t y p i n g  lli(ll. 

g.  S e l e c t  t h e  MCW t o n e  by p r e s s i n g  t h e  s p a c e  bar u n t i l  
a v o l t m e t e r  c o n n e c t e d  t o  U16, p i n  9 r e a d s  + 5 
v o l t s .  T h i s  s i g n a l  i s  more c o n v e n i e n t l y  
a v a i l a b l e  a t  t h e  j u n c t i o n  o f  Q12 c o l l e c t o r  and 
R52. 

h. A d j u s t  R139 c a r e f u l l y  u n t i l  b o t h  t h e  "CON" and  'ISTA" 
L E D s  on t h e  f r o n t  p a n e l  o f  t h e  14FJ-1278 a re  l i t .  
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i. Remove t h e  jumper  p l a c e d  a t  JMP 9. 

j .  R e t u r n  t h e  MFJ-1278 t o  command mode by t y p i n g  I1Q1I. 

3 .  A l i g n  t h e  d e m o d u l a t o r  t o  Fc u s i n g  t h e  I4CW t o n e .  Use t h e  
f o l l o w i n g  p r o c e d u r e .  

a .  P l a c e  a push  on jumper  a t  JMP 7.  T h i s  c o n n e c t s  
t h e  m o d u l a t o r  o u t p u t  t o  t h e  d e m o d u l a t o r  i n p u t .  

b .  P l a c e  a s c o p e  p r o b e  on l e f t  p i n  o f  JMP 1 0  
( p i n  c l o s e s t  t o  Q 1 4 ) .  The o s c i l l o s c o p e  w i l l  b e  
u sed  t o  i n d i c a t e  when t h e  s q u a r e  wave t h a t  w i l l  
a p p e a r  a t  t h i s  p o i n t  d u r i n g  t h e  
a d j u s t m e n t  p r o c e d u r e  a p p r o a c h e s  50 p e r c e n t  d u t y  
c y c l e .  

c .  Command t h e  TNC i n t o  c a l i b r a t e  mode by t y p i n g  
"CAL < C R > " .  

d .  Command t h e  TNC t o  key  t h e  modem by t y p i n g  llK1l. 

e.  S e l e c t  t h e  MCW t o n e  by p r e s s i n g  t h e  s p a c e  b a r  u n t i l  
a v o l t m e t e r  c o n n e c t e d  t o  U16, p i n  9 r e a d s  t5 
v o l t s .  T h i s  s i g n a l  is  more c o n v e n i e n t l y  a v a i l a b l e  
a t  t h e  j u n c t i o n  o f  a 1 2  c o l l e c t o r  and R62. 

f .  Turn  R115 f u l l y  c l o c k w i s e ,  u n t i l  a c l i c k  c a n  be  
h e a r d  f rom t u r n i n g  t h e  p o t .  

g .  Now b e g i n  t o  r o t a t e  R115 CCW s l o w l y .  Watch t h e  
s c o p e  w h i l e  r o t a t i n g  R115. A s t a b l e  s q u a r e  wave 
s h o u l d  a p p e a r  be tween a b o u t  t u r n  4 and t u r n  9.  
Which t u r n  on t h e  p o t  where you f i n d  t h e  s p o t  t h a t  
p r o d u c e s  a s t a b l e  s q u a r e  wave may v a r y  from u n i t  t o  
u n i t .  T h e r e  a r e  o n l y  a b o u t  1 t o  2 t u r n s  where t h e  
s q u a r e  ware w i l l  a p p e a r  on t h e  s c o p e .  

h .  A d j u s t  R115 s o  t h e  s q u a r e  wave d i s p l a y e d  h a s  a 
50 p e r c e n t  d u t y  c y c l e .  Note  t h a t  when R115 i s  
a d j u s t e d  p r o p e r l y ,  t h e  p e r i o d  o f  t h e  s q u a r e  wave 
s h o u l d  be  a b o u t  0.66 m i l l i s e c o n d s .  

NOTE! I f  you have  a s q u a r e  wave on t h e  s c o p e  f a c e  b u t  
t h e  t u n i n g  i n d i c a t o r  i s  n o t  n e a r  c e n t e r ,  you a re  on a 
f a l se  s e t t i n g .  A d j u s t  R115 s o  t h a t  t h e  t u n i n g  
i n d i c a t o r  is n e a r  c e n t e r  and THEN s e t  t h e  s q u a r e  
wave d u t y  c y c l e .  

4 .  I f  MCW t r a n s c e i v e  o p e r a t i o n  w i t h  a n o t h e r  s t a t i o n  is 
d e s i r e d ,  do t h e  above  p r o c e d u r e  t o  BOTH MFJ-1278s u s i n g  
a n  a g r e e d  upon f r e q u e n c y  f o r  Fc. Then l e a v e  t h e  

Appendix Page 15 



MFJ-1278 Instruction Manual APPENDIX B: MODEM CALIBRATION 

m o d u l a t o r  t o n e  on t h e  a g r e e d  on f r e q u e n c y  w i t h  t h e  
d e m o d u l a t o r  Fc.  

5. Remove j u m p e r s  p l a c e d  a t  JMP 4 and JNP 7 .  

T h i s  c o m p l e t e s  t h e  CW modem a l i g n m e n t  p r o c e d u r e .  
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AUDIO OUTPUT CALIBRATION 

The t r a n s m i t  a u d i o  o u t p u t  l e v e l s  o f  MFJ-1278 Radio  P o r t  1 
and  Rad io  P o r t  2 b o t h  a r e  f a c t o r y  s e t  t o  250 m V .  I f  i t  i s  
n e c e s s a r y  t o  se t  e i t h e r  one  o f  t h e  r a d i o  p o r t  o u t p u t  t o  a 
d i f f e r e n t  l e v e l  n e c e s s a r y  t o  d r i v e  y o u r  r a d i o ,  you s h o u l d  
f o l l o w  t h e  p r o c e d u r e  g i v e n  i n  t h i s  a p p e n d i x .  

Note t h a t  t h e  o u t p u t  l e v e l s  o f  r a d i o  p o r t  1 and r a d i o  p o r t  2 
a r e  se t  i n d e p e n d e n t l y .  A d j u s t  R15'7 f o r  r a d i o  p o r t  1 and Rl58 
f o r  r a d i o  p o r t  2 .  Both c o n t r o l s  a r e  a c c e s s i b l e  f rom t h e  
o u t s i d e  t h r u  sc rew d r i v e r  a d j u s t m e n t  h o l e s  on t h e  l e f t  s i d e  
o f  t h e  MFJ-1278. I t  i s  n o t  n e c e s s a r y  t o  remove t h e  c o v e r .  

Most o f t e n  a u d i o  o u t p u t  l e v e l  o f  t h e  MFJ-1278 c a n  b e  set  
s i m p l y  by m o n i t o r i n g  t h e  t r a n s m i t t i n g  a u d i o  w i t h  a 
c o n n e c t i n g  s t a t i o n .  However,  i f  you r e q u i r e  a more p r e c i s e  
s e t t i n g  o r  making t h e  a d j u s t m e n t  w i t h o u t  an  o n - t h e - a i r  t e s t ,  
t h e n  u s e  t h e  p r o c e d u r e  g i v e n  here.  

Audio Output Level Adduatment Procedure 

1. 

2. 

3 .  

4. 

5. 

6 .  

7 .  

8 .  

After  t h e  cmd: prompt s i g n ,  s e t  t h e  XE'J-1278 t o  VHF 
p a c k e t  mode by t y p i n g :  

MODE VP < C R >  

V e r i f y  t h a t  you a r e  c o n n e c t e d  t o  r a d i o  p o r t  1 ,  t y p e :  

R A D I O  1 < C R >  

E n t e r :  CALI < C R >  

Press t h e  'IK" key .  T h e  PTT L E D  s h o u l d  i l l u m i n a t e .  

P l a c e  t h e  o s c i l l o s c o p e  p r o b e  a t  JMP 7 .  

S i g n a l  on t h e  s c o p e  s h o u l d  b e  a p p r o x i m a t e l y  1 v o l t  p-p. 

V e r i f y  t h a t  t h e  v o l t a g e  on  p i n  9 o f  U16 i s  -5 Vdc. I f  
i t  i s  +5 Vdc i n s t e a d  o f  -5 Vdc, push  t h e  s p a c e  bar.  
The v o l t a g e  s h o u l d  a l t e r n a t e  be tween +5 Vdc and -5 Vdc 
e a c h  time t h e  s p a c e  b a r  i s  p r e s s e d .  S e t  t h i s  p o i n t  t o  

Move t h e  p r o b e  t o  59 p i n  1 (TX a u d i o ) .  A d j u s t  R157 f o r  
a s i g n a l  o f  250 mV p-p or t o  a l eve l  recommended b y  
y o u r  r a d i o  i n s t r u c t i o n  manual .  

-5 V d C .  
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MFJ-1278 Instruction Manual APPDENDIX C: AUDIO OUTPUT 

9. 

10. 

11. 

12. 

1 3 .  

14.  

15.  

16.  

17.  

18.  

19. 

20 .  

21. 

2 2 .  

Move t h e  p r o b e  t o  59 p i n  4 ( R X  a u d i o ) .  The s i g n a l  
s h o u l d  b e  a p p r o x i m a t e l y  1 V p-p. 

P r e s s  t h e  s p a c e  b a r  a n d  a g a i n  m e a s u r e  t h e  p e a k  t o  p e a k  
v o l t a g e  a t  59 p i n  4. The a u d i o  l e v e l  s h o u l d  n o t  
c h a n g e .  ( B o t h  mark a n d  s p a c e  a u d i o  s h o u l d  be a t  t h e  
same l e v e l . )  

Type  : 

Q 
t h e  cmd: prompt  a p p e a r s  on t h e  s c r e e n .  

S w i t c h  t o  r a d i o  p o r t  2 b y  t y p i n g :  

RADIO 2 < C R >  

MFJ-1278 r e s p o n d s :  

cmd : 

E n t e r :  CALI < C R >  

P r e s s  t h e  l l K l l  k e y .  The PTT LED s h o u l d  i l l u m i n a t e .  

V e r i f y  t h a t  t h e  v o l t a g e  o n  p i n  9 o f  U16 i s  -5 Vdc. I f  
i t  i s  +5 Vdc i n s t e a d  of  -5 Vdc, p u s h  t h e  s p a c e  b a r .  
The v o l t a g e  s h o u l d  a l t e r n a t e  b e t w e e n  + 5  Vdc a n d  -5 Vdc 
e a c h  time t h e  s p a c e  bar is  p r e s s e d .  S e t  t h i s  p o i n t  t o  - 
5 Vdc. 

P l a c e  t h e  s c o p e  p r o b e  on 52 p i n  1 (TX a u d i o ) .  A d j u s t  
R158 f o r  a s i g n a l  o f  250 mV p-p o r  f o r  a l e v e l  
recommended b y  y o u r  r a d i o  i n s t r u c t i o n  m a n u a l .  

Move t h e  s c o p e  p r o b e  t o  52 p i n  4 ( R x  A u d i o ) .  t h e  
v o l t a g e  s h o u l d  be a p p r o x i m a t e l y  1 V p-p. 

P r e s s  t h e  s p a c e  bar  a n d  a g a i n  m e a s u r e  t h e  p e a k  t o  p e a k  
v o l t a g e  a t  J2 p i n  4. The a u d i o  l e v e l  s h o u l d  n o t  
c h a n g e .  ( B o t h  mark and  s p a c e  a u d i o  s h o u l d  be a t  t h e  
same l e v e l . )  

Type : 

Q < C R >  

Remove t h e  j u m p e r  from JMP 4. 

S w i t c h  SW1 t o  t h e  OFF p o s i t i o n .  
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MFJ-1278 I n s t r u c t i o n  Manual A P P E N D I X  D: HF R A D I O  A L I G N M E N T  

.HF R A D I O  A L I G N M E N T  

If  you  have  d e t e r m i n e d  t h a t  i t  i s  n e c e s s a r y  t o  r e a l i g n  t h e  
MFJ-1278 modem c e n t e r  f r e q u e n c y  t o  y o u r  r a d i o  f i l t e r  c e n t e r  
f r e q u e n c y ,  o n e  of t h e  f o l l o w i n g  2 methods s h o u l d  be used  
t o  make t h e  r a d i o  f i l t e r  c e n t e r  f r e q u e n c y  ( F c )  
d e t e r m i n a t i o n .  Both  me thods  r e q u i r e  access t o  a 
f r e q u e n c y  c o u n t e r  c a p a b l e  o f  m e a s u r i n g  a u d i o  f r e q u e n c i e s  
t o  a r e s o l u t i o n  o f  1 Hz. Almost a n y  f r e q u e n c y  c o u n t e r  
s h o u l d  be  c a p a b l e  o f  t h i s .  

F i r s t  method:  N O I S E  AVERAGE FREQUENCY 

T h i s  method a l s o  r e q u i r e s  a n  a c t i v e  n o i s e  s o u r c e  l i k e  a 
r e c e i v e r  n o i s e  b r idge .  There a r e  s e v e r a l  s u i t a b l e  u n i t s  
a v a i l a b l e  f o r  t h i s  p u r p o s e .  

1. 

2 .  

3 .  

4 .  

5 .  

6 .  

7. 

NOTE 

Set t h e  r e c e i v e r  t o  LSB mode w i t h  t h e  500 Hz f i l t e r  
s e l e c t e d .  

Connec t  t h e  n o i s e  s o u r c e  t o  t h e  r e c e i v e r  i n p u t .  Make 
s u r e  there  i s  no a n t e n n a  c o n n e c t e d  t o  t h e  s y s t e m  and 
t h a t  t h e  r e c e i v e r  i s  t u n e d  t o  a f r e q u e n c y  w h i c h  i s  f r e e  
o f  c o h e r e n t  i n t e r n a l l y  g e n e r a t e d  s i g n a l s  ( b i r d i e s ) .  

Set t h e  n o i s e  s o u r c e  o u t p u t  f o r  a r e a d i n g  o f  
a p p r o x i m a t e l y  S-9 on t h e  r e c e i v e r  S meter. 

Connect  t h e  c o u n t e r  t o  t h e  r e c e i v e r  a u d i o  o u t p u t  

A d j u s t  t h e  r e c e i v e r  o u t p u t  l e v e l  f o r  enough a u d i o  t o  
r e l i a b l y  t r i g g e r  t h e  c o u n t e r .  

Make s u r e  t h e  r a d i o ' s  I F  s h i f t  c o n t r o l ,  i f  o n e  i s  
p r e s e n t ,  is i n  i t s  p r o p e r  p o s i t i o n  ( c e n t e r e d  o r  on 
d e t e n t e ) .  

Record  t h e  f r e q u e n c y  i n d i c a t e d  by  t h e  c o u n t e r .  The 
c o u n t e r  s h o u l d  i n d i c a t e  t h e  a v e r a g e  f r e q u e n c y  o f  t h e  
n o i s e  s p e c t r u m  p a s s e d  by t h e  f i l t e r  i n  t h e  r e c e i v e r  and 
t r a n s l a t e d  t o  a u d i o  by t h e  p r o d u c t  d e t e c t o r .  T h i s  w i l l  
be t h e  f r e q u e n c y  used  f o r  t h e  modem c e n t e r  f r e q u e n c y  
( F c ) .  

: If t h e  c o u n t e r  i s  a p h a s e  l o c k e d  l o o p  (PLL) based 
p r e s c a l i n g  t y p e ,  i t s  PLL may n o t  l o c k  p r o p e r l y  t o  t h e  
n o i s e  s i g n a l .  I f  t h i s  is  t h e  c a s e ,  u s e  method 2 
be low.  I f  y o u r  c o u n t e r  c a n  r e s o l v e  1 Hz w i t h  a 
c o u n t i n g  g a t e  time o f  less t h a n  1 s e c o n d ,  i t  i s  a PLL 
p r e s c a l i n g  c o u n t e r .  
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MFJ-1278 I n s t r u c t i o n  Manual APPENDIX D: HF R A D I O  ALIGNMENT 

Second method:  FILTER SKIRT AVERAGE FREQUENCY 

1. 

2 .  

3 .  

4 .  

5 .  

6 .  

7 .  

8 .  

9 .  

10. 

S e t  t h e  r e c e i v e r  t o  LSB mode w i t h  t h e  500 Hz f i l t e r  
s e l e c t e d ,  

Make s u r e  t h e  r a d i o ' s  I F  s h i f t  c o n t r o l ,  i f  o n e  is 
p r e s e n t ,  i s  i n  i t s  p r o p e r  p o s i t i o n  ( c e n t e r e d  o r  on  
d e t e n t e ) .  

Us ing  e i the r  a s i g n a l  g e n e r a t o r  o r  a s t a b l e ,  r e l a t i v e l y  
s t r o n g  c a r r i e r  f rom an AM b r o a d c a s t  t r a n s m i s s i o n  
( p r e f e r a b l y  g round  wave s i g n a l ) ,  t u n e  t h e  r e c e i v e r  so 
t h a t  t h e  c a r r i e r  f a l l s  n e a r  t h e  c e n t e r  o f  t h e  f i l t e r  
p a s s b a n d .  Choose a s i g n a l  l e v e l  n e a r  S-9 f o r  t h i s  
t e s t .  I f  y o u r  r i g  h a s  a b u i l t  i n  c a l i b r a t i o n  
o s c i l l a t o r ,  t h i s  is a good s o u r c e  f o r  t h i s  s i g n a l .  

S l o w l y  and c a r e f u l l y  t u n e  t h e  r e c e i v e r  s o  t h a t  t h e  t o n e  
f r e q u e n c y  i s  d e c r e a s i n g .  

F ind  t h e  p o i n t  where t h e  s i g n a l  i s  r e d u c e d  by 1 S-UNIT 
f rom t h e  peak  v a l u e  r e a c h e d  n e a r  t h e  c e n t e r  o f  t h e  
f i l t e r  p a s s b a n d .  

Measure  t h i s  t o n e  f r e q u e n c y  w i t h  t h e  c o u n t e r .  Record  
t h i s  v a l u e  a s  F (1ow) .  

S l o w l y  and c a r e f u l l y  t u n e  t h e  r e c e i v e r  so  t h a t  t h e  t o n e  
f r e q u e n c y  i s  i n c r e a s i n g .  

F ind  t h e  p o i n t  where  t h e  s i g n a l  i s  r e d u c e d  by  1 S-UNIT 
f rom t h e  peak  v a l u e  reached n e a r  t h e  c e n t e r  o f  t h e  
f i l t e r  p a s s b a n d .  

Measure  t h i s  t o n e  f r e q u e n c y  w i t h  t h e  c o u n t e r .  Record  
t h i s  v a l u e  a s  F ( h i g h ) .  

C a l c u l a t e  t h e  r e q u i r e d  modem c e n t e r  f r e q u e n c y  as :  
Fc = [ F( low)  + F (  h i g h )  1 / 2  

Once t h e  r e q u i r e d  c e n t e r  f r e q u e n c y  h a s  been  d e t e r m i n e d ,  t h e  
modem c a l i b r a t i o n  c a n  b e  c a r r i e d  o u t .  

NOTE: I t  i s  e s s e n t i a l  t h a t  t h e  m o d u l a t o r  t o n e s  b e  p r o p e r l y  
a l i g n e d  FIRST a s  t h e y  w i l l  b e  used  t o  a l i g n  t h e  
d e m o d u l a t o r  c e n t e r  f r e q u e n c y .  

S e t  t h e  m o d u l a t o r  t o n e s  t o  Fc MINUS 100 Hz f o r  t h e  low t o n e  
and  Fc PLUS 100 Hz f o r  t h e  h i g h  t o n e  u s i n g  t h e  p r o c e d u r e  
g i v e n  i n  t h e  owners  manual .  A l i g n  t h e  d e m o d u l a t o r  t o  
t h e  m o d u l a t o r  t o n e s  u s i n g  t h e  b u i l t  i n  d e m o d u l a t o r  a l i g n m e n t  
f a c i l i t y  i n v o k e d  w i t h  t h e  RXCAL command d e s c r i b e d  Appendix 
B o f  t h i s  manua l .  

Appendix Page 20 



MFJ-1278 Instruction Manual APPENDIX E: CONVERTING TO TNC-2 

1- r 

2 II 

3- 
4- 
5 II It 

6- /I 

7- 
8- 
9 

(GND) 18 

CONVERTING THE MFJ-1278 TO "LIKE-TNC 2" 

28 ( + 5 V >  
19 

-18 
-17 

16 
15 

-14 
-13 

12 
--11 

With a s i m p l e  m o d i f i c a t i o n  as d e s c r i b e d  i n  APPENDIX E ,  t h e  
MFJ-1278 can be c o n v e r t e d  t o  a " l i k e  TNC 2"  c o n t r o l l e r .  
Once c o n v e r t e d ,  t h e  MFJ-1278 can r u n  programs such  as  
NET/ROM ( t m ) ,  THE NET ( t m )  and o t h e r  s p e c i a l  f i rmware  which 
a re  deve loped  f o r  t h e  TNC 2. T h e  m o d i f i c a t i o n  d e s c r i b e d  
below se t s  t h e  MFJ-1278 i n t o  a " l i k e t 1  TNC 2 mode. What t h i s  

w i l l  be se t  t o  o p e r a t e  1200 baud VHF p a c k e t .  Radio p o r t  
w i l l  be se t  t o  p o r t  No.1. Terminal  baud r a t e  w i l l  be s e t  by 
t h e  AUTOBAUD r o u t i n e  which is 300 ,  1200,  4800 o r  9600 baud. 

The m o d i f i c a t i o n  i n v o l v e s  i n  r e p l a c i n g  I C  U27 and U28 w i t h  
pre-programmed heade r  a s  shown i n  F i g u r e  E-I and F i g u r e  E-2 
below. Firmware EPROM, U23 w i l l  be r e p l a c e d  by an EPROM 
which c o n t a i n s  program such  a s  NET/ROM, THENET e t c .  

means i s  t h e  MFJ-1278 w i l l  work l i k e  a TNC 2.  YFJ-1278 

M o d i f i c a t i o n  o f  MFJ-1278 f o r  " L i k e t 1  TNC 2 o p e r a t i o n  i n v o l v e d  
making it  t o  d e f a u l t  4800 baud f o r  t h e  terminal baud r a t e ,  
1200 baud r a d i o  baud u s i n g  VHF p a c k e t  t o n e s  on Radio P o r t  1 .  
The p r o c e d u r e  i s  a s  f o l l o w :  

1 .  Remove power from t h e  MFJ-1278. 

2 .  C o n s t r u c t  Header U27 by c o n n e c t i n g  p i n s  9 ,  1 2 ,  16 and 
19  t o  ground a t  p i n  10. Connect p i n s  2 ,  5 and 15 t o  +5 
V o l t s  a t  p i n  20. See F i g u r e  E-I  below. 

Fig. E-I: Header U27 
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1- 
2 - \ 

3- 
4- 
5 I I 

6 \ 

7- 
8- 
9 I 

- / 

I 

. 
(GND) 18 

3. C o n s t r u c t  Header  U28 by c o n n e c t i n g  p i n s  2 ,  5 ,  6 ,  1 2 ,  15 
and  19 t o  g round  p i n  10.  Connect  p i n s  9 and 16 t o  +5 
V o l t s  a t  p i n  20. See  F i g u r e  E-2 be low.  

20 ( + 5 V >  
19 

-18 
-17 

16 
15 

-14 
-13 

12 
-1 1 

F i g ,  E - 2 :  Header  U28 

4 .  Remove U27 on  t h e  MFJ-1278 PC b o a r d  and  r e p l a c e  i t  w i t h  
Header  U27. 

5 .  Remove U28 on  t h e  MFJ-1278 PC b o a r d  and  r e p l a c e  i t  w i t h  
Heade r  U28. 

6.  Set  t h e  t e r m i n a l  program p a r a m e t e r  a s  s p e c i f i e d  by t h e  
NET/ROM d o c u m e n t a t i o n .  

Upon power on  t h e  MFJ-1278 s h o u l d  s i g n e d  on l i k e  a TNC 2 and  
i t  i s  r e a d y  t o  o p e r a t e  NET/ROM o r  o t h e r  TNC 2 firmwares. 
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MFJ-1278 2400 PACKET OPERATION 

If  y o u r  MFJ-1278 d o e s  n o t  have  t h e  2400 modem, an  o p t i o n a l  
modern (MFJ-2400) c a n  be  p u r c h a s e d  and  i n s t a l l e d .  
I n s t a l l a t i o n  i s  s i m p l e ;  your  MFJ-1278 i s  e q u i p p e d  w i t h  a l l  
c o n n e c t o r s  n e c e s s a r y  t o  make t h i s  i n s t a l l a t i o n  w i t h o u t  
m o d i f i c a t i o n  or s o l d e r i n g .  

With t h e  2400 modem i n s t a l l e d ,  your  MFJ-1278 i s  c a p a b l e  o f  
o p e r a t i n g  300, 1200 or  2400 baud p a c k e t .  300 baud and 1200 
baud p a c k e t  a r e  n o t  a f f e c t e d  by t h e  i n s t a l l a t i o n  o f  t h e  2400 
modem. 

The a d d i t i o n  o f  t h e  2400 modem f e a t u r e  w i l l  i n  no  way 
r e q u i r e  a n y  i n t e r n a l  m o d i f i c a t i o n  t o  y o u r  t r a n s c e i v e r .  

2400 P a c k e t  O p e r a t i o n  S e t u p  

A l l  d e f a u l t  p a r a m e t e r s  s e t  f o r  1200 p a c k e t  o p e r a t i o n  c a n  b e  
u s e d  f o r  t h e  2400 o p e r a t i o n .  2400 o p e r a t i o n  needs no  
u n u s u a l  s e t u p  o r  p a r a m e t e r  c h a n g e s .  T h e r e  a r e  however ,  some 
c h a n g e s  t h a t  c a n  b e  made l a t e r  t o  t h e  MFJ-1278 p a r a m e t e r s  
wh ich  w i l l  e n a b l e  you t o  improve  t h e  s p e e d  t h e  t h r o u g h p u t  
p e r f o r m a n c e  o f  t h e  2400 o p e r a t i o n .  The "hon ing"  o f  t h e  
p a r a m e t e r s  may n o t  seem l i k e  much, b u t  we have  found  t h a t  a t  
2400, t h e  MFJ-1278 seems t o  b e  more r e s p o n s i v e  t o  t h e  
TXDELAY, DWAIT, RESPONSE and SLOTTIMES. When u s i n g  d i r e c t  
c o n n e c t s  and  good p a t h s ,  t h e  MAXFRAME and PACLEN commands 
c a n  be increased t o  a l l o w  l a r g e r  p a c k e t s  t o  be moved d u r i n g  
e a c h  t r a n s m i s s i o n .  When r e t u r n i n g  t o  t h e  a c t i v e  t h r u - p u t  
f r e q u e n c i e s ,  t h e s e  two commands s h o u l d  be  r e d u c e d  t o  t h e i r  
o r i g i n a l  s e t t i n g s .  You may f i n d  t h a t  i f  you were u s i n g  a 
TXD o f  50, t h e n  a TXD of 40 w i l l  now p e r f o r m  b e t t e r .  The 
D W A I T  c a n  b e  s h o r t e n e d  o r  l e n g t h e n e d  t o  s u i t  t h e  AGC 
r e c o v e r y  time of  y o u r  r a d i o .  For  i n s t a n c e ,  i f  you have  been  
r u n n i n g  t h e  D W A I T  o f  16, it may now p e r f o r m  b e t t e r  a t  D W A I T  
o f  12 o r  e v e n  10. The FRACK w i l l  a p p e a r  t o  exercise more a t  
2400. 

2400 r e a l l y  shows i t s  p l a c e  i n  t h e  p a c k e t  wor ld  when u s e d  t o  
p a s s  l a r g e  ASCII,  B I N A R Y  and PICTURE f i l e s .  I t  i s  a l w a y s  
good t o  u s e  c l e a r  f r e q u e n c y  a n d / o r  u s e  d i r e c t  c o n n e c t s  t o  
t h e  t a r g e t  s t a t i o n  r a t h e r  t h a n  g o i n g  t h r u  a node  o r  
d i g i p e a t e r .  The r e a s o n  i s  o b v i o u s .  T h e r e  a r e  few 24CO 
n o d e s  a t  t h e  p r e s e n t  t ime. However,  it s h o u l d  be  p o i n t e d  
o u t  t h a t  i m p l e m e n t a t i o n  o f  a 2400 node  i s  j u s t  a s  e a s y  a s  
b u i l d i n g  a n d  u s i n g  a 1200 node .  

To s e l ec t  2400 p a c k e t  o p e r a t i o n ,  u n d e r  t h e  CMD: command 
p rompt ,  t y p e :  
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MODE VP,2400 

MFJ-1278 w i l l  b e  s e t  t o  2400 p a c k e t  o p e r a t i o n .  TURBO LED 
w i l l  l i g h t .  2 4 0 0  p a c k e t  c a n  b e  o p e r a t e d  w i t h  Radio  P o r t  1 
o r  Rad io  P o r t  2 on t h e  MFJ-1278. Note t h a t  i f  y o u r  MFJ- 
1 2 7 8  i s  n o t  e q u i p p e d  w i t h  t h e  2400 modem, TURBO LED w i l l  n o t  
f u n c t i o n  and you w i l l  n o t  be  a b l e  t o  o p e r a t e  2400 p a c k e t .  

R e c e i v e  Audio S e t t i n g  

The MFJ 2400 modem employs  a u t o m a t i c  g a i n  c o n t r o l  ( A G C )  f o r  
i t s  r e c e i v e  a u d i o .  The r e c e i v e  i s  p r e - s e t  f o r  p r o p e r  2400 
o p e r a t i o n ;  no a d j u s t m e n t  i s  n e c e s s a r y  i n  most  cases.  If  you 
s e t  t h e  rece ive  a u d i o  o f  y o u r  r a d i o  p r o p e r l y  f o r  1 2 0 0  
o p e r a t i o n ,  t h e n  it w i l l  b e  s u i t a b l e  f o r  t h e  2400 o p e r a t i o n  
a l s o .  No a d j u s t m e n t  for t h e  r e c e i v e  a u d i o  on t h e  2 4 0 0  modem 
b o a r d  i s  needed .  

T r a n s m i t  Audio  S e t t i n g  

T r a n s m i t  a u d i o  on t h e  2400 b o a r d  i s  se t  by a d j u s t i n g  R 3 8  
( n e x t  t o  T 2 )  on  t h e  2400 modem b o a r d .  T r a n s m i t  a u d i o  f o r  
t h e  1278T is p r e - s e t  a t  t h e  f a c t o r y  t o  match  t h e  a u d i o  
l e v e l  o f  t h e  1 2 0 0  modem on t h e  MFJ-1278 mothe r  b o a r d .  Once 
t h e  1 2 0 0  and  t h e  2400 t ransmit  a u d i o  a r e  se t  t o  t h e  same 
l e v e l ,  t h e n  you may a d j u s t  t h e  a u d i o  l e v e l  g o i n g  i n t o  y o u r  
r a d i o  by u s i n g  t h e  " T r a n s m i t  Audio" c o n t r o l s  on t h e  l e f t  
s i d e  o f  t h e  MFJ-1278. Note t h a t  t h e s e  c o n t r o l s  se t  t h e  
t r a n s m i t  a u d i o  l e v e l s  f o r  a l l  t h e  o p e r a t i o n  modes o f  t h e  
MFJ-1278, i n c l u d i n g  t h e  2400 p a c k e t  o p e r a t i o n .  
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JUMPER FUNCTIONS AND LOCATIONS 

'The MFJ-1278 mother board has many jumper connectors. Each 
jumper connector has special function. The Jumper Function 
chart in this appendix identify each jumper function. Figure 
G-I will help in locating the jumper connector easily. 

For normal operation a shorting jumper must be placed on the 
following connectors: JMP 5; JMP 8 ;  JMP 9 ;  JNP 13: JMP 1 4  - 
pin 1 , 2 ;  
pin 13,14 

Jumper # 

JMPI 

JMP2 

JNP4 

J Y P 5  

JMP6 

JMP7 

JMP8 

JMP9 

JMPIO 

JEllPll 

.JI4P1 2 

JMP 16 - pin 1 , 3  - pin 2 , 4  and on 54 -pin 11,12  - pin 17,18.  
- 

Table GI: dumper Function 

Posit ion 

Pin 1 8( 2 
Pin 2 & 3 
OFF (default) 

Pin 1 & 2 (default) 
Pin 2 & 3 

ON 
OFF (default) 

3 N  (default) 
OFF 

N O T  used 

ON 
OFF (default) 

ON (default) 
OFF 

Pin 1 & 2 
Pin 2 & 3 (default) 

ON 
3 F F  (default) 

LEFT 
R I G H T  (default) 

Pin 2 & 3 
Pin 1 & 2 (default) 

Function 

!DCD (RS-232C) stays on 
!DCD (RS-232C) stays off 
!DCD reflects connect status 

4.92 MHz CPU clock 
2.46 MHz CPU clock 

disable Tx watch-dog 
enable Tx watch-dog 

Lithium battery connected 
Lithium battery disconnected 

analog loopback mode 
normal modem operation 

demodulator enabled 
demodulator calibrate 

calibrate U16 tones 
normal modem operation 

digital loopback mode 
normal modem operation 

transmit data NRZ 
transmit data N R Z I  

16k RAW ( 2  x 6264) 
32k RAM ( 1  x 43256) 
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Jumper # Poaition Function 

JMPI 3 ON ( d e f a u l t  ) T T L ,  RTS e n a b l e  

JMPl4  P i n  1 & 2 ( d e f a u l t )  FSK o u t  n o r m a l  

OFF T T L ,  RTS d i s a b l e  

P i n  2 & 3 FSK o u t  r e v e r s e  

JMPl5  P i n  1 & 2 U23 i s  27C256 t y p e  
P i n  2 & 3 ( d e f a u l t )  U23 i s  27C512 t y p e  

J M P I ~  P i n  1 & 2 W i t h o u t  m u l t i - g r a y  l e v e l s  
P i n  1 & 3 ( d e f a u l t )  W i t h  m u l t i - g r a y  l e v e l s  
P i n  2 & 4 ( d e f a u l t )  Wi th  m u l t i - g r a y  l e v e l s  

JMP17 P i n  1 & 2 2400 b a u d  e x t .  modem c l o c k  
P i n  2 & 3 ( d e f a u l t )  9600 b a u d  e x t .  modem c l o c k  

JMPA O N  w i t h o u t  m u l t i - g r a y  l e v e l s  

JMPB O N  ( d e f a u l t )  o n  b o a r d  t r a n s m i t  l o w  t o n e  

OFF( d e f a u l t )  w i t h  m u l t i - g r a y  l e v e l s  

OFF o u t  b o a r d  t r a n s m i t  low t o n e  

JMPC ON e x t e r n a l  DCD e n a b l e d  
OFF ( d e f a u l t )  e x t e r n a l  DCD d i s a b l e d  

JMPJ ON TX a u d i o  h a s  f l a t  r e s p o n s e  
OFF ( d e f a u l t )  TX a u d i o  6 d b l o c t  p r e -  

e m p h a s i z e d  

JMPK ON TX a u d i o  l o o p b a c k  t o  PTT 
OFF ( d e f a u l t )  ( f o r  R a d i o  P o r t  2) 

JMPL ON TX a u d i o  l o o p b a c k  t o  P'I'T 
OFF ( d e f a u l t )  ( f o r  R a d i o  P o r t  1 )  

JMPR ON A n a l o g  a u d i o  l o o p b a c k  
OFF ( d e f a u l t )  ( f o r  R a d i o  P o r t  I )  

JMPS n o t  u s e d  

JMPX ON ( d e f a u l t )  S p e a k e r  T r a n s m i t  Tone  E n a b l e  
OFF S p e a k e r  T r a n s m i t  Tone  Disable  

JMPY ON ( d e f a u l t )  S p e a k e r  R e c e i v e  T o n e  E n a b l e  

JNPZ ON ( d e f a u l t )  S p e a k e r  C o n n e c t  Tone  E n a b l e  

OFF S p e a k e r  R e c e i v e  Tone  Disable 

OFF S p e a k e r  C o n n e c t  Tone  D i s a b l e  
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JMP,7 1 

R i 5 4  
L * 6 r  

R': 
CR:4 

972 

e73  

Y 1 5 5  
:0:5 

R 1 0 2  

c 
I 

w 

- ~ .  
L 

u34 
~. 

I _  . .  

- 1  

I !  I 

@COPYRIGHT i p s 9  

m M F J -  1278 R E V  9 
M F I  ENTERPRISES IhC 

i 

1 , R 1 3 1  

L 
THRESHOLD 

Fig. (3-1: Jumper Connector Location 
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COMMAND SUMMARY 

APPENDIX H:  COMMAND SUMMARY 

- ACKTIME n 30 

Command P a r a m e t e r  D e f a u l t  Mode F u n c t i o n  Page  

- 8BITCONV ON/OFF o f f  P a c k e t  E n a b l e s  t r a n s m i s s i o n  o f  3 - b i t  6-5 

- 8LEVELS ONlOFF of f  FAX/SSTV E n a b l e s  MFJ-1278 t o  o p e r a t e  9 g r a y  6-5 

- AALT ONlOFF o f f  AMTOR E n a b l e s  t h e  a l t e r n a t e  SELCALL set  by 6-6 

- A C K P R I O R I T Y O N ~ O F F  o n  P a c k e t  P e r m i t s  a n  a c k n o w l e d g i n g  TNC t o  t r a n s - 5 - 6  

P a c k e t  C o n t r o l s  a d e l a y  t h a t  o c c u r s  whenever  6-6 

________-___________--------- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
d a t a  i n  c o n v e r s e  mode ------------------------------------------------------------------------------- 
l e v e l s  i n  FAX and SSTV n o d e s .  _--____--___________--------- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
t h e  ALTCALL command i n  mode A A R Q .  -------------------------------------------------------------------------------- 
m i t  w i t h o u t  r e g a r d  t o  s l o t t i n g  d e l a y .  ------------------------------------------------------------------------------- 
a n y  p a c k e t s  t h a t  h a v e  b e e n  r e c e i v e d  
a re  n o t  a d d r e s s e d  t o  t h a t  u n i t .  ----------------------------------------------------- 

CW/!4CW C h a r a c t e r  u s e d  t o  f o r c e  t h e  ‘1’cJ-1278 5-7 
t o  m a t c h  i t s  t r a n s m i t  s p e e d  t o  t h a t  o f  
t h e  i n c o m i n g  s i g n a l .  

MFJ-1278 r e s p o n d s  t o  i n  AMTOR mode A .  

”Who Are Y o u ? ” .  

-_____-_________________________________------------- 
AYTOR Sets  a n  a l t e r n a t e  SELCALL t h a t  t h e  6-7 

-------------------------------------------------------------------------------- 
- ANSBSTR c c c c  b l a n k  AMTOR E n a b l e s  t h e  YFJ-12’18’s r e s p o n s e  t 3  a 6-7 

-------------------------------------------------------------------------------- 
- ARCVCHAR nn  $12 (^R) RTTY/CW/ S p e c i f i e s  t h e  c h a r a c t e r  u s e d  t o  6-9 

ASCII r e t u r n  t o  r e c e i v e  a f t e r  t r a n s m i t t i n g .  __-___---_____-_____--------- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
EQ s s s s  I-command AYTOR I n i t i a t e s  mode A ” A R C ”  c o n n e c t i o n .  6-8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - ASENDCHA nn $14  (^T) RTTY/CW/ S p e c i f i e s  t h e  t r a n s m i t  c h a r a c t e r .  6-8 

ASCII 
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AXDELAY n 3 P a c k e t  S e t s  t h e  v o i c e  r e p e a t e r  k e y u p  d e l a y  6 - 1 4  - 
i n  10 ms i n t e r v a l s .  
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------------- 
COMMAND n - 

OFF o f f  Packe t  Allows a c o n n e c t i o n  t o  become 5-23 
permanent.  

v a l u e  . 
------------------------------------------------------------------ 

1 Packe t  S e t s  t h e  t r a n s p a r e n t  mode t imeou t  5-29 

OFF o f f  Packe t  Enable a message t o  be  t r a n s m i t t e d  6-30 
------------------------------------------------------------------ 

whenever t h e r e  is  a c o n n e c t i o n  made. ------------------------------------------------------------------ 
OFF o f f  Packe t  C o n t r o l s  whether t h e  MFJ-1278 w i l l  5-30 

i n i t i a t e  a d i s c o n n e c t  sequence  a f t e r  
it i s  connec ted  t o .  ___________________--------- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

$03 ( - C )  A l l  S e t s  t h e  c h a r a c t e r  used t o  e n t e r  t h e  6-31 
command mode from CONVERS mode. 
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CRAPHLF ONIOFE' o f f  FAX/SSTV Adds a n  e x t r a  " l i n e  f e e d "  i n  g r a p h i c  6-59 
p r i n t i n g  t o  t h e  p r i n t e r .  

.- HEALLED ONlOFF o f f  P a c k e t  R e d e f i n e s  t h e  f u n c t i o n  o f  t h e  STA 6-60 
and CON L E D s .  
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
OFF on Packet  A f f e c t s  t h e  way moni tored  p a c k e t s  a r e  6-75 

20 cw S e t s  t h e  speed  o f  CW t o  o p e r a t e  by 6-76 

d i s p l a y e d .  

t h e  MFJ-1278. 

------------------------------------------------------------------ 

------------------------------------------------------------------ 
OFF o f f  Packe t  Enab les  t h e  time s tamping  of 6-76 

moni tored  p a c k e t s .  

MULTIFAX ONlOFF o f f  FAX Enab les  m u l t i - l e v e l  FAX t r a n s m i t t i n g  6-77 
and r e c e i v i n g .  

NAVTEX -- I-command N A V T E X  Allows you t o  r e c e i v e  N A V T E X  6-90 
s i g n a l s .  __-___-___-___-__-__------------------------------------------------------------ 

NAVSTN x x x x x  a l l  NAVTEX Allows you t o  r e c e i v e  c e r t A i n  N A V T E X  6-80 
s t a t i o n s .  

NAVMSG X a l l  N A V T E X  Allows you t o  r e c e i v e  c e r t a i n  N A V i Z X  6-81 
messages .  
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- PRINTER ONlOFF of f  A 1  1 T u r n s  t h e  p a r a l l e l  p r i n t e r  p o r t  on or 6-94 
O f f .  

- RADIO n I-command A l l  Al lows  t h e  u s e r  t o  s e l e c t  t h e  r a d i o  6-96 
p o r t  on t h e  MFJ-1278. 
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STREAMDB ONlOFF o f f  P a c k e t  Used t o  d i s p l a y  r e c e i v e d  STREATSWITCH6-114 
c h a r a c t e r s  by " d o u b l i n g "  t h e m .  
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TUNEPROC -- I-command All Used to tune the MFJ-1278 modulator 6-120 
and demodulator. 

- TVMODE n 1 SSTV Selects the formats under the SSTV 6-121 
mode. 

- TVX ONlOFF off SSTV Enables multi-gray levels SSTV raw 6-  
data to be sent to the terminal 
without any SSTV format. 

after keying up the transmitter 
before sending data. 

-____-----____---___--------------------------------------------------------- 
- TXDELAY n 33 Packet Tells the MFJ-1278 how long to wait 6- 

-- 
24 
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