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HF WEFAX FOR THE IBM® PC, PCjr
AND Co4 1¢ K3BC WEFAX,BAS
1
[ Elmer Schwittek’s WEFAX program just | 35 |
wouldn’t work with my setup.’ The printer 49 CLEAR,SHFGPH
behaved erratically and the line timing was 5P KEY OFF:CLS
off. After modifying the machine language 68 LOCATE 1#,33:PRINT "Iz prinrer ON?! If so, pleasze"
code to the standard 1BM dot-mairix format 7fl LOCATE 14,2B8:PRINT "presz any key to continue....!
{ESCL 192 3, for a 960-dot line), the printer 8¢ IF INKEY§ = "7 THEN GOTD B4
behaved, but the timing values still resulted | %8 CLS . ; _
in a smeared picture. I don’t believe the timing 149 LOCAI:E 13,24 PRINT "Loading FAX PIORTaR.ssuusnessnnns n
; T 114 LOCATE 15,24 : FRINT "Check to see if you're on USB,,,0
difference is caused by computer clock fre- 12¢ TP% = 124 'PIXEL SIZE (HORTZONTAL RESOLUTION)
quency differences as Elmer speculates, but | 334 1g - 34 'TIME BRTWEEN SUGGESSIVE LINES WITH 1 SEC. = 2p. NUST
is caused by printer clock speed differences. 149 'BE MULTIPLES OF 1§, (VERTICAL RESOLUTION)
In his article, Keith Sueker points out the 15¢ TYZ = § 'YTOUR VARIABLE FOR FURTHER DEVELOPMENT
problems with printer timing differences and 1608 DE® SEG = &H2FPP
came up with the really unique idea of just 170 FOR F = # TO 463
stuffing the data bytes down the printer line ig: 5223 g : POKE F,G
at a very precise rate controlled by the com- : . .
puter’s crystal-controlled clock.* Then, you g?g ;gl; 5 5 A6% T THSH i ROKE 255 i NERT &
can construct a delay loop to run out just as 226 LOCATE 6,22 : PRINT "If FAY audio signal is present, press™
the next line of duta is ready to begin. 239 LOCATS 7,22 : FRINT "'6' to start copying (to SYNC youn
Schwittek used the standard printer routine 249 LOCATE 2,22 1 PRINT "must press 'G' during SYNC ticka).m
that only sends a byte to the printer after it 259 LOCATE 13,24 : PRINT "To =top FAX copy. press SPACEBAR®
says it's ready—hence, introducing a delay 26¢ LOCATE 18,26 : FRINT "To begin again, press °'RUN' [ F2 |
not controlled by the computer’s crystal- 288 K = 9
controlled clock. Theve are advantages to 25¢ CALL R (TPZ, TLZ, TY¥)
using this standard printer routine because it gf: Egglg;'zf{r{;(gg}'.éﬁﬁ_ 5 ”g;nﬁ"'"ﬂ
automatically adjusts the feedratetoexactly | 339 pava an55.en88,4hEC. 4hBB, 4076, ShBA, 6055, Sng4
what any particular printer will accept, but 338 DATA &h59,&h8B.&h76,&h08. 508B, 5G4, ah5Y, kaoD
a5 Sueker notes, it sure upsets the line-to-line | 34p DATA &h76.&h6,&h8B . &hB4. shSP. ShBE. &h17  GH2F
timing. There is a straightforward way around 358 DATA &h8E.&hD8,8h8F,&hP6,4h89, &bY0, &h8F,&hpb
this apparent dilemma: That’s to do all the 36f DATA &h#7,5hed,&hBF,&hB6,40P5, khop, GhBA, &hOP
“data line” {iming from the first of each data 37§ DATA &hii®,&hB4, &hg@, 5hBY, &h1B, &HCD,&h17, &hB4
line to the start of the next data line, without 380 DATA &hdg,&hBH,&041,6R0D,&017, 8084, L0 8, 5050
any of the in-between aperations entering into 398 DATA &h88,&hCD,&h17,&hB4, 5hPF, shEP, ER1E,&hCD
el 489 DATA &hl7,&hB4,54h0d,&hBY, 5h32,5hCD,4h17, 5hE4
the timing at all. 410 DATA &h®8,&hCD,&h16,&h3C, 8h67. 6074, a006 . &h3C
Most computers have  separate timer hip | 425 DATA &h&7,8H74.4092, 8075 GhE2.6hBS. SRFF  ShBs
used for a time-of-day clock, sound 439 DATA &hBA,&h9#1,§hP2,4hEC, §h3C, &h80, h76 . 6hE 8
synthesizing, and so forth, This timer runs 449 DATA EhE2,&5hF6,&bbf, &036,&hES,5R43,60ED, &h5C
“off-line’* without its count being affected 450 DATA &h@1,&uB®,&h1B, 4028, EhF2, 6000, 8hBA, £hic
by ot_ber code execution' ’I‘he program just 46@ DATA &hEa.&hED.&h!ﬁﬁ,&hBﬂ,&hCﬂ.&hEB.&hES.&hﬁﬂ
sets the count to zero at the beginning of each 2;: DATA ShB@, 50hP3,&hEB, KhED, &000, &hB4, &hB1, 5RHBO
line. After exccuting all operations for that | oo .. §h#8,EhPP, &hBA, 8PS, 6LOB, ERCD, kh1A, hBH
line, the program goes back to the counter SPP DATA §h#9,&hAZ,5h88,&hR0, &bED, sRCH
: ) : ; . : y . L &h#3,5b88
and waits fot it to reach the predetermined | 535 para gh3E.&hBl,Sh80, ShEA. ShE1 . Eh@2  SREC. &hDE
line-to-line delay (1.5 seconds for every-thitd- | S35 DATA ShD®,&hDB, 5055, Sh6D . Eh47  ShS1. 6hEb. &LAE
line WEFAX), Then the program resets the 530 DATA &h¥S5,&hB0,4hE2Z,ERFE,&h59, &hE2, 40LEC, ShES
timer to zero and off it goes again. Instead 549 DATA &hAl,&hPP,&hB9, 4000, 5h#3, k08B, 403, b1
of three interlocking adjustments that change 55¢ DATA &ho@,&hBA,&hpl,&hd2,5hEC, kkDE, &R0P, &hDY
with printers, you have just one—and it g?g gggi ::23“?3%’“&:7'“‘51’&ﬁsn'm‘i'&ﬁg?“gg
: ’ . »ShEE,5h50, 4hE2, §hEC, 5kBS, 4hoy, &k
shouldn’t need adjustment. 588 DATA &h8B,&h3E,5hp3,shof, 5hA%, Shod., bhed, &hE2
With the two very different computers I 598 DATA LhES ; 5
: : ; 5 W&hF6, GAl2, Shel, &hC7, &hBA, KRPE, &hpp
have (an IBM PCjr and a C64), the timer | ¢oy pary snBg,sn?8, Gh#if, shBA. ShA4S . Sh6d . SHES Lh7D
counts were set based on the published fre- | 14 paTa snpp,shs?,&bE2, SLET . EhFE. 616 . LLEP . ShPE
guency of their clocks, and needed no adjust- 62 DATA &h88,4h3E,&hdd,6bhB0,5hP4, 8074, 6035, 5hES
ment. With this arrangement, you can change 638 DATA &h59,&hP@.&hEB &h98,5hB0,5h0D,8hES, 4h67
to other FAX formats (60 LPM or com- 640 DATA &hP®,&hBE,&5008,5hES, 6h62, 4008, 4hAl,. 4081
mergial pix) by changing only one number. 650 '
On the IBM PCir, I used the time-of-day 668 DATA &:dP,&h8B,5hSE, &1h@3,6hB0, 5hAS, 4083, &hHE
clock. By resetting it (just during program 670 DATA &h89,&4hPE,5h01,&b806,&0B4, 40Pt , 400D, &016
688 DATA &h74,&h8C,5hBP, 508D, &LES, 549, 5000, £hBY
698 DATA &hfA,&hES,4h44,kh00 40K, 5h1A, 6hBR,&RID
?ﬁg DATA &hEg.&hBD.&hﬁﬁ.&hﬂa.&hqc.&hzs.&has.&hua
718 DATA &bB@,&hCP,EhES, 5033, 46h86,50B0, shP2, &ShES
1E. Schwittek, “HF WEFAX On the IBM PC,” 730 DATA &h2E,&hdd,&hE8,5h16,8000,8hEY, 4h4F, &hFF
Technical Correspondence, QST, Dec 1986, 738 DATA &hBA.&hdE,5hES,&023,&h00, 4hES, shIE, &0OD
28 46-47. . 740 DATA &bh9¥,&h9%,&h9¢,5h8C, £hDP, 4hEE, &AD 8, &h5D
K. Sueker, “Heal-Time HE WEFAX Maps on 75# DATA &bCA,.&h@6,&hB8,&aB4, &h@p, thCD,4h1A, Kh3B
SPD%‘_';‘&"'X Printer,” QST, Mar 1986, 768 DATA &h16,&087,5hB80,&h75,&hF6., &h54, shel, &hBA
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execution’ to 20 ticks per second, you can use
all the standard BIOS routines for the entire
program. This helps the program work with
other iBM PC-compatible computers, and
with most any 8-dot-high dot-matrix printer
that uses the CHR3(27); “L”’"; CHR$(nlk
CHR3$(n2) format for commanding 960-dot,
graphics-mode printing. Of course, the printer
must accept data fast enough to finish before
the next data line is ready to start. If it
doesn’t, you can move the start of the next
line out by another ¥ second (10 ticks), or
use Sueker’s trick of force-feeding the printer
to speed it up a lttle.

The program shown in Fig [ is designed to
be used with the receiver in the USB mode.
Memory above the first 128-kbytes of RAM
is used to store the machine-language code so
it is compatible with the PC and PCjr. (The
PCir has about half the execution speed below
this area as it does above.} If your machine
has only 128 kbytes of RAM, change line 168
to DEF SEG = &h1F84, and change the last
jtem in line 340 from &h2F to &hl1F. Doing
this with the PCir will require the pixel count
(line 128} to be changed to 68, and depending
on vour printer speed, may require a longer
line timing in line 13, or a TP% of less than
66, This program has been checked out with
two IBM-compatible printers, the Seikosha
SP-10001 and Okidata’s CGkimate 20, The
printer DIP switches are set to eliminate
automatic line feeds.

Some 1BM PC-compatibles may require
adjustment of the pixel dwell time, TP%.
Also, the clock divisor value may need
trimming. The divisor’s LSB is the 7th data
item (&h®B) in line 910, and its MSB is the
third data item (&hE%) in line 928, That is,
the divisor is &hE9AB {59659 decimal). If the
picture leans to the right, the divisor is too
large—make it smaller. If the picture leans
to the ieft, make the divisor larger. With an
adjustment fineness of 1 part in approxi-
mately 60,000, you can get right on.
ncidentally, they don’t always get the
pictures straight on the sending machine, so
check for right angles on grid lines as a final
check.

There are some programming tricks that
are easy to do. You can change the pixel dwell
time downward and go every other line (TP%
= 6@ to 85, TL% = 20) and get a blown-up
view of part of the map with better resolution.
In a practical sense, the usable resolution is
often limited by propagation anomalies
{multipath), however. Incidentally, you can
connect to port &h2@#1 of the computer by
attaching the wires from the demodulator
across the black push button Joystick B

This picture section is leaning to the right,
and unwanted line feeds were inserted
during reception. The extraneous line feeds
were caused by the presence of an
unneeded—for the Epson FX-286—printer
commangd; see text.

contacts on an IBM joystick, being careful
to locate the ground connection, This relieves
vou from having to find a DB15 connector.

1 also have Commodore 64™ WEFAX
programs available for both 8-dot-high (480
and 960 dots across) and 7-dot-high (480 dots
across) printers, These programs include disk
storage modes, screen modes and real-time
printing modes. The §-dot modes are for the
same [BM-compatible printers mentioned
earlier; the printers are connected to the €64

The top part of this photo shows the s
picture section now leaning to the ieft and
squashed because of a change in the MSB
of the clock divisor. The next three picture
slices dspict how altering the LSB of the
clock divisor begins to open up the picture..

776 DATA &hff,&hed,&hCD,&0h1A,&hC3, 5098, 603 4, &h¥FY 850 DATA
780 DATA &hB&4,&h¢P,&hCD,&h17 ,&hC3, 4000, 6hdd, 4000 260 DATA
798 DATA &¢hPp,.&h0P,8b00, 5000, 8060, 4008, 54000, 5hED 874 DATA
agd DATA &hed,.5ho0d,&hP@,5hEE,&hH3, 5090, 6080, 080 B8d DATA
%10 DATA &h@p,&hfd,.shfd,&hfp,ahpd,&hpd,shBd,eh2d 899 DATA
24 °* 96d DATA
839 DATA &hEB,&hDD,&hEF,&hBP,&020,&hE8,&h08, 4hFF 91¢ DATA
850 DATA &hBP,&h4B,5hEE,&hD3,&hFF,50B0,&033, 4hEE 928 DATA

Fig 1—WFX, an HF WEFAX program for the IBM PG and PCjr. As shown, this program works with the Seikesha SP-10001, Okidata
Okimate 20 and |BM Proprinter printers. With some modifications (see texi), the program also works with the Epson FX-286 operating in
the Epson mode; other FX models should afso work with the changes shown. Depending on the computer clock speed, one or wa pro-
gram byte values may have 10 be changed (see text} to obtain proper line timing. Similar programs, written in machine language and

dasigned for use with the C84, are available from the author.

&hCK,&hFF, 5hB@, 8042, 4hES, &hCY, §hFF, &hB0
&h43,58hE8,&0C4, 4hFF,&hBO,. &kh20,5hE3, &ABF
“hFF,5hB@,&h57,4hE8,40BA,&WFF , &hEH, &h45
&hEB,&hB5,&hFF,4hED ,&h46, &hEB, thBH, &hFF
LhB®, kh4l,&hES,5hAB, &hFF,&hBY, 5L58,4hES
LhAG,&hFF,&hBf,&hPD,&hES, &hal , &hFF, &hBY
&hdA,5hES, &0, &hEF, 4hC3, 4hBE, &h@B, 4hES
&hé4f,4hB@, &hE9,5hE6, &had , &hED, &9, EhFE
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+ Tha divisor is now correct, and the
S picture lines are vertical. However, this
picture was received out of sync with the
N sending station. That accounts for the gap
off to the right at the top of the picture,
N, and the small section of pictura information
RS on the right-hand side. Also, the top part of
g this picture was captured while using the
standard clock speed of the computer;
iy turning on the turbo mode expands the
picture horizontally as shown at the bottom.
- The terms “horizontal’’ and ‘‘vertical”
, might be confusing here. That's because
® | many pictures (such as this one) are
received rotated 80 degrees, If you want to
save a particular picture received out of
sync, you can “‘cheat.” Use a sharp knife
5 - or razor blade to cut the picture, then

e paste it together on anather sheet ot paper,
=

-
o

Using WFX With the Epson FX-286 and IBM Proprinter

When Ben's program and accompanying printouts arrived, |
was so impressad, | couldn’t wait to try the program with my
setupl Would it work? | have an Epson FX-286 printer and a
PG clone, a Microproducts Intarnational XPC-XT turbo model.
By setting three DIP switches, tha FX-286 is capable of
operating In two modes: Epson and IBM Proprinter. The
computer’s turbo mode allows it to run approximately 40%
faster than a standard IBM PG.

Initlal results proved only slightly disappointing. First of all, |
was getting unwanted line feeds between the printed lines. |
determined that was caused by the ditferences in the printer
codes required by the Epson and IBM Proprinter. Switching to
the Proprinter mode aliminated the extraneous line fseds.
Once that was taken care of, | saw that although the copy was
good, the entire picture was leaning to the right. (This
indlcated a general timing problem, one not related to the use
of standard PC speed or turbo speed.) Changing the value of
tha seventh byte in line 910 (the low-order byte of the clock
divisor) had virtually no effect in eliminating the skew. I then
changed the value of the third byte in line 920 {the high-order
byte of the clock divisor). | knew I'd hit the jackpot because
the picture now slanted to the leit! Following some empirical
determination, | arrived at values of &hE3 for tha high-order
byte and &hEC for the low-order byte ot the divisor. The
picture lines are now perfectly vertical.

If your pictures are slanted one way or the other, you may
need to use differsnt byte values than those in the original
program or those I'm using. (See the accompanying figures for
sample printouts | obtained during experimentation with WFX)
First, try manipulating the valus of the low-order byte. If that
doesn’t bring the desired rasults, alter the second byte value,
then play with the value of the low-order ‘byte until the vertical
linas in the picture are straight,

The next step was getting the program to work with the
FX-286 in the Epson mode, That was done by changing bytes
4 through 8 in line 390 and bytes 1 through 7 in line 400 to
&h8p. The &h90 is a NOP code (a do-nothing) that replaces
the ESC 2 printer command included in the original program,
With the Epson FX-2886, the presence of this command causes
extraneous line feeds (it's the 1/6-inch line feed command) o
be generated even with the DIP swiich set to allow carriage
returns only. The modification described here should permit
WEX to work with printers that operate similarly.

Ben supplied the program opsrating under DOS 2.1, 1 tried
WEX usging IBM PC DOS 2.1 and 3.1, BASIC and BASICA. All
combinations worked without a hitch. It's not necessary to load
GRAPHICS.COM betore running WFX. Let me warn you that

some TSR (terminate and stay resident) programs such as
Borland’s SideKick won't cosxist peacefully with WFX in its
unmodified form. During initial tests, you should boot with 2
“'clean” AUTOEXEC.BAT file (don’t load any TSR programs).
Once you have WFX running properly, you can experimant to
see which TSR programs will bahave themselvas with WFX.
You can get WFX and SideKick to get along by changing line
180 to DEF SEG = &h1Fd9 and the last byte in line 348 to
&hiF.

Kicking my PC clone into turbo mode simply expands the
picture horizontally (or vertically, if the picturs is rotated
90 degrees as many are}. Such a procedure won't provide a
correct aspect ratio, however, and circles will become ellipses.
Using turbo mode is & “quick and dirty” way of getting some
magnification, though, and doesn’t require any program
changes. With TP% = 84 and TL% = 20, a properily
magnified section of the picture is abtained.

Make sure you have a good supply of paper and ribbons on
hand. If you do a lot of WEFAXing, you'll need ‘emi Because
the pictures are created slowly, you'll need to set aside a
period of free time to experiment with the program, if you're
net immediately successful. That free time should be
scheduled during perlods of goed signal reception. For
instance, 1've found the hours hetwesn 10 AM and 2 PM
Eastern to be usually refiable for picture reception on
8080 kHz during the winter months {this is being written in
January). But, 've occasionally had some good results during
early morning and evening hours, too, on 3357 and 4271 kHz.
If you have a transceiver with memories, store some WEFAX
frequencies in a few of them for easy call-up at any time (see
Sueker's article for a list of frequencies).

A few seconds may elapse between the time you press the
G key and printing takes place, i your printer is equipped with
a large bufler. Lastly, if you're lucky enough to have a four-
character call sign, you can readily substitute it for Ben's,
We'll leave that little exercise for vou to work out.

The demodulator described by Sueker is available from
A & A Engineering, 2621 W La Palma Ave, Unit K, Anahaim,
CA 92801, tel 714-952-2114. A change has been made to the
original circuit to allow it to be used with virtually all types of
computers. Bare boards are $9.85; kits, $28.15; assembled
and tested units, $39.85. If you need a power supply tor this
project or others, A & A alse sells several models; the no. 137
($32.95) is recommended by A & A for use with the
demodulator. (Sea New Products, Feb 1987 QST, p 43).
Please add $2.50 for shipping and handling charges.

—~Paul K. Pagel, N1FB, ARRL HQ
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Finally! One example of what we've been looking for!

through a Cardco (+ ) interface. While I
was unable to stick to standard printer
routines in the real-time modes, thereby
lowering the probability of the programs
working with all printers, 1 do have real-time
modes that have worked with the Gaorilla
Banana, TRP-100, DMT-105, Seikosha
SP-10001 and Ckimate 20 with various com-
binations of Cardco and Xetec printer infer-
faces. o far, getting the MPS-803 printer to
work in real time has eluded me, but that
printer does work in all other modes. Since
it’s unwieldy to publish all these programs,
I offer them on disk for a $5 copying and mail
fee, or vour disk and a stamped, self-
addressed disk mailer.

If you already have the Schwittek program
on disk, it is probably easier to enter the IBM
PC BASIC program listing of Fig 1 as a
modification, | would appreciate any feed-
back on other computer and printer combina-
tions that work with this program.—Ren
Vester, K3BC, 4921 Bonnie Branch Rd,
Ellicott City, MD 21043

Note: All correspondence addressed to . this
column should bear the name, call sign and
complete address of the sender. Please include
a daytime telephone number at which you may
be reached if necessary. hEE=]

Feedback

J Author Mike Masterson has forwarded
some reader feedback on his article, **Three
Fine Mice—MOUSeFET CW Transmitters,”
Dec 1986 OST. On p 20, the text in the second
column, cighth line, should read *. . . voltages
and acts with C15 to provide a. . . Also, C15
of Fig 1 (pp 20-21) is the 0.1 uF capacitor
in sertes with the gate lead of Q6, and is located
between R3 and the 2.7 kL2 resistor. Lastly,
Mike notes that he wound L1 (for 40 meters)
with no. 36 enameled wire (not no. 28}, and
that it would be easier to use no. 36 enameled
wire for both 80- and 40-meter L1 coils.

[J Author Al Ward has pointed out an error

TS - e rimems e e T
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in his article, *“*Monolithic Microwave
Integrated Circuits, Part 2,”” Mar 1987 QST.
On page 27, Fig 12, the gain curve labels are
off by 10 dB. A corrected Fig 12 is shown
here.
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