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SETTI NG _UP

WARNI NG: Don't forget to turn off the power to your Spectrum
before you connect or disconnect any peripherals, including the
PLUS D.

Rllﬂl CABLE
PRINTER.

IRDICATOR
LIGHT.
SHAPSHOT .~ . I
MYTON,

CONNECTT NG YOUR PLUS D

Wth the power off, <carefully connect your PLUS D to the
conput er and your disc drive and printer to the PLUS D, as shown
in the diagram above. If you are wusing other peripherals,
connect themto the conmputer in their normal places. |f you are
usi ng a peripheral which plugs into the Spectrums edge
connector, you'll need to use a hard "Y' connector or "nother
board" (cable connectors do not work with the PLUS D) so that it
can be attached at the same time as the PLUS D.

For the first steps, you'll need to have your cassette recorder
connected to the conmputer in the normal way.

Turn the Spectrum power on and the normal Spectrum introductory
screen w |l appear on your nonitor/TV. The red indicator |ight
on your PLUS Dwll cone on, indicating that the electrical
connection between the PLUS D and the Spectrum has been
correctly nade. Turn on the power to the disc drive and insert
a bl ank disc.

CREATI NG YOUR SYSTEM DI SC

You'll have noticed that a cassette has been supplied with the
PLUS D. The program on the System Cassette asks you a series of
guesti ons about your system - what sort of disc drive are you
usi ng? are you using a printer? etc. You need to load the
program from cassette in the normal way.
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Make sure you have a blank disc in your drive. Don't worry
about formatting the disc - that comes later. (And don't worry
if you don't understand what formatting is, either; all wll
soon be clear!) Make sure that the drive is turned on.

Wien the tape has | oaded sinply follow the instructions given on
the screen. Don't worry if you nake a nistake while answering
the questions. You'll be given the opportunity to repeat
everything at the end.

By answering the questions, you create your own "SYSTEM FI LE". At
the end the programwi Il allow you to FORMAT your first disc then
save the SYSTEM FILE and a copy of the program Once this has been
done, you have created your "SYSTEM DI SC', and if you follow our
instructions carefully, you'll probably never need the System
Cassette again. (But we recommend that you keep the cassette
stored in a safe place, just in case!) Why not store it in the
PLUS D's original carton, which you should keep just in case you
ever need to send the unit back for repair?

NOTE: The light on your disc drive will stay on after it has been

used for the first time. Don't worry, this is done to show you
which was the last drive in use.

Probl ens with SYSTEM FI LE questions?

1. | keep getting an error nessage "Nonsense in Basic" at the end of the

section on disc paraneters. What's goi ng w ong?

The problem is probably that a clean connection is not being nade between
the PLUS D and the conputer. Try cleaning the conputer's edge connector (a
hard rubber, wused gently, is the best way to clean it). It this doesn't
work, try to borrow a friend's conputer and see whether the PLUS D will
work with it. If this is successful it's likely that you have a faulty line
on your conputer (which may not necessarily have been apparent wth other
interfaces). But if it still doesn't work, then you probably have a faulty
PLUS D - return it for testing and repair (see page 24).

2. | don't know the stepping rate of ny disc drive.

Qur 3.5" disc drives work best with the PLUS D at the default setting of 8
mlliseconds. Mst other drives work best at 12 nilliseconds. If your
drive seens to be behaving erratically (i.e. frequent Sector Errors) then
try using a slower stepping rate. Some 3" drives have a stepping rate of 30
mlliseconds. Renenber we are talking about nilliseconds, so even at the
nmaxi mum setting of 255 you will only just notice the difference.

3. | don't understand the control codes in ny printer manual .

Yes, printer manuals are notoriously difficult. Don' t be afraid to
experiment; you can't do any danmage to your printer by sending wong
control codes. But if you are stuck, contact INDUG - the wusers' group.

Full contact details are in the Introductory issue of FORVAT.

4. | get an error nessage "D sc wite PROTECTED' when the program attenpts

to format the disc.

3.5" discs have a "Wite Protect Wndow in one corner; make sure that is
closed. 5.25" discs have a notch in one edge; make sure this i s UNCOVERED.
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USI NG A DI SC DRI VE

COWVPATI BLE DI SC DRI VES

The PLUS D will work with any drive which has the industry
standard Shugart 400 connection interface (ask your dealer for a
"Shugart 400-type") and is capable of double density operation.
Thi s neans nost drives which work with the BBC range of conputers
(but not single density drives, and if you're buying a drive, nake
sure that it has its own power supply). You can use one or two
drives; to get maxi mumefficiency fromthe PLUS D, we recomend
3.5" or 5.25" 80-track double sided and doubl e density drives,
which will give you up to 780K of storage per drive. But Shugart
400-type 3" drives will also work. Make sure you al so buy good
qual ity discs which have the sane specifications as your drive.

If you want to use two drives, you can buy themin a single "dual"
case with a single power supply and connector. O you can use two
single drives in tandem attaching themto the PLUS D via a doubl e
drive connector. One drive however will need to have its internal
setting changed so it answers to drive 2 conmands.

LOADI NG THE DI SC OPERATI NG SYSTEM

Connect the conputer, the PLUS D and the disc drive(s) and turn on
the power. The normal Spectrumtitle screen will appear, and the
indicator lights on the PLUS D and on disc drive 1 will come on.

Insert your SystemDisc in disc drive 1. Type RUN, then ENTER The
disc drive will go into action for about two seconds and while
this is happening, the PLUS D indicator light will tenporarily go
out (- the light always goes out while the PLUS D is actually
executing a command).

VWen the Systemis |oaded, the screen will display;

M | es Gordon Technol ogy G+DOS2a
and an OK message:

O K. G+DOCS, 0:1
(G+DOS stands for the Gordon Disc Operating Systemfor the PLUS
D. The 2a which follows shows the version nunber of the DOS, and
this may change fromtine to tine.)
This whole operation is technically known as "BOOTi ng" your
system You will need to do it each time your power up your
system Until the disc operating systemis |loaded in this way, the

PLUS D acts only as a printer interface and will not accept disc
conmends.
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THE CATALOGUE
Type CAT 1 (or CAT 2 if you wish to access drive 2) - ENTER
In about two seconds the screen will display:
- The heading PLUS D Disc 1 (or 2) Catal ogue.
- Alist of the files on the disc with various comments.
(The maxi mum number of files per disc is 80.)
- The amount of free space on the disc in kil obytes.
A typical catal ogue screen |ooks like this:

* MGT PLUS D DI SC 1 CATALOGUE *

1 +SYSTEM 14 CDE 8192, 6656

2 CONFI G 31 BAS 9100

3 CONFIGL_C 4 CDE 40300, 1750

4 CONFIG2_C 14 CDE 42240, 6656

5 CONFI G3_C 1 CDE 49000, 60

6 snap F 97 SNP 48K

7 screen 14 SCREEN$

8 listing 34 M DRI VE

9 data 8 SPECI AL

10 nuneric 4 D. ARRAY

11 character 5 $. ARRAY

Nunber of free K-bytes = 667
Most  of the information on this cat al ogue screen is

automatically displayed by the PLUS D. The only information
whi ch you have to supply is the file-name, which is shown in the
second col um. These file-nanes can be up to ten characters
Il ong, in upper case or |lower case characters, or a m xture.

The first colum on the | eft shows the program nunber. Wenever
you save a file, the PLUS D wll give it the first available

program nunber. So, if you have the catalogue shown in the
exanple above, the next file you save will automatically becomne
program nunber 12. This program nunber will stay the sanme until

the file is erased (we do not list files in al phabetical order).
But if you erase, say, program nunber 8, then the next file you
save to the disc will become the new program nunber 8.

The third columm shows the nunber of disc sectors used. Each
sector holds 512 bytes (= 1/2 kilobyte), so to find out the
nurmber of kil obytes used for each file, divide the nunber in the
third colum by 2.

The fourth colum is the file type, which the PLUS D autonatically
selects. The different types are shown in the table at the top of
page 7. You probably won't fully understand the significance of
these different types of file yet, but nost of themare covered in
this Manual. Those narked with an asterisk are likely to be used
by nore experienced programmers and demand full er expl anation than
we can give here. FORMAT - the User Group nmgazi ne published by
I NDUG - explores themin detail in regular articles.
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BAS = Basi ¢ Program

CDE = Code File

SNP 48K = 48K Snapshot File

SNP128K = 128K Snapshot File

SCREEN$ = Screen File

M DRI VE = Mcrodrive Type File *
SPECI AL = Special File *
D. ARRAY = Nuneric Data Array

$. ARRAY = Character Array

OPENTYPE = File created by OPEN # statenent
EXECUTE = Execute File *

PLUS D File-Types

The right-hand colum of the catal ogue shows either the start
address and length of a CODE file (the sane as when you save it),
or for a Basic Programfile, the line at which the program auto-
runs on | oadi ng.

The anount of free space left on the disc is displayed in
kil obytes at the end of the catal ogue.

If your catal ogue is longer than the screen you will be pronpted
with the "Scroll?" message in the normal way.

You can also display an abbreviated catal ogue by typing CAT 1!
(or CAT 2!). This would show the sane catal ogue in this fornat:

+SYSTEM CONFI G CONFI G1_C CONFIG2_C

CONFI G3_C snap F screen listing

dat a numeric character
Both the full and the abbreviated catal ogue can be listed on
screen sinul taneously. O you could, for exanple, list disc 1

in full and disc 2 in the abbreviated form (but you rnust |ist
the full catalogue first, as CAT 1 clears the screen, while CAT
1! does not)

If you wish to print out the catal ogue on your printer, you can
use the special CAT #3 conmand. For exanple, to send the
catal ogue on drive 1 to the printer, you enter:
CAT #3;1
To print an abbreviated catal ogue fromdrive 2, you enter:
CAT #3; 2!

Question

What are the files that are already on ny disc - +SYSTEM
QONFIG COWIGL_C QOO &_C and QONFI G3_C?

+SYSTEMis the systemfile that you created earlier. The

other four files allowyou to re-load the set-up programfrom
disc if you wish to change your systemfile later. If you ever
need to do this, sinply load in the OONFI G program
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PLUS D DI SC DRI VE COVVVANDS

Wien vyou use the PLUS D and a disc drive, Basic commands typed
on the conputer keyboard are followed by a Disc Specifier - a
code to let the conputer know that the instructions are directed
toward the disc drive, and not, for exanple, to a tape recorder.

For ease of explanation in this Manual, the Disc Specifier will
al ways be referred to as D1, nmeaning that the instruction is for
drive nunber 1. However, when you are working on the conputer,
the follow ng options are al so avail abl e:

D1 or dil = a command for drive 1
D2 or d2 = a command for drive 2
D* or d* = a commmand for the last drive in use

(Programrers should note that D* is particularly wuseful when
your disc file autoruns and calls wup another file on the sane
drive. Also note that a variable can be assigned for drive
nunmber 1 or 2 but not for *.)

By typing an upper case 'D rather than a |ower case 'd' when
saving a file, the abbreviated disc catal ogue will be displayed
automatically when the save is conplete. A new catal ogue al so
appears automatically if you type an upper case 'D when erasing
or renaming a file.

Alternatively, the PLUS D also understands the Sinclair
M crodrive syntax. For exanple, you can load a file by entering
LOAD *"mi'; 1;"fil e-nane"
The PLUS D syntax will obviously be preferred by nost users,
since it is much easier than Mcrodrive syntax. In fact, we
only nention that the PLUS D understands Mcrodrive syntax in
order to make the point that npbst prograns witten for the
Mcrodrive will be able to run without alteration on the PLUS
D's disc system One small change nmay be required: if a
M crodrive program uses a CLOSE #n statement, you wll have to
nodify this to CLOSE #*n. W are obliged to use the * to fail
syntax in order to correct a small bug in the Spectrum s ROM

SAVI NG A FI LE AND VERI FYI NG

First, ENTER this short program called "Squares". W' Il use
this programto show the PLUS D's various disc operations:

10 REM Squar es
20 FOR n=1 TO 10
30 PRINT n, n*n
40 NEXT n

Then, to save the programon the disc in drive 1, ENTER:
SAVE D1 "Squares"

The screen border will flash (provided that you said it should
when you were setting up your SystemFile), and after about 2
seconds the programwi |l be saved.
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The file nanmes you choose can be any conbination of letters and
nunbers - or even spaces - but the maxi numnunber of characters is
ten. You can use upper case or |ower case characters, or a mxture
of both. In the catal ogue, the file names will appear exactly as
you originally typed them but when you re-load a file it doesn't
matter if letters originally typed in |ower case are changed to
upper case, or vice versa; i.e. "Thls FiLe" is the same as "TH' S
file".

Warning: Don't use the characters ? or * in your file names, as
this may cause problens with other comnmands we deal with |ater.

As described in the last section, if you have saved using a
capital 'D, the abbreviated disc catalogue is automatically
di spl ayed. You'll see the program Squares shown on the catal ogue
as the last entry. But if you wish, you can do a further check to
ensure that the program has been correctly saved, by entering:
VERI FY D1 "Squares"

When the O K. nessage confirns the save, clear Squares fromthe
conputer's menory by entering NEW

LOADI NG A PROGRAM

Now you can reload Squares fromthe disc, by entering:
LOAD D1 " Squares”

Wien the O K nessage appears, the program has been | oaded, But so
far we haven't given an instruction to nake the programrun. Let's
do that now by entering:

SAVE D1 "Squares" LINE 10

But of course, there's already a program called Squares saved on
the disc. The PLUS D tells you this and asks you whether you w sh
to overwite the existing file by entering Y (= Yes) or N (= No).
Enter Y. Then:

LOAD D1 " Squares"

BREAKI NG | NTO A PROGRAM

To break into the program and stop Squares running, use the normal
Spect rum BREAK key.

Note that BREAK will stop the conputer running nost nornmal
routines, but it will have no effect during a disc read/wite
(i.e. Load or Save) operation until the disc activity has been
conpl et ed.

RENAM NG A FI LE

To renanme a file, we use the two keywords ERASE and TO. For
exanple, let's renane the Squares file as Exanple 1:

ERASE D1 "Squares" TO "Exanple 1"
The abbrevi ated catal ogue will confirm that the change has been
made.
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COPYI NG A FI LE

To copy a file, use the two keywords SAVE and TO Copy the program
you have written by entering:
SAVE D1 "Exanple 1" TO D1 " Newcopy"

Once the file has | oaded into nenory, you are pronpted to "Insert
TARGET disc - Press SPACE'. If you want the copy file on the same
disc just press space; try that now Wen the file has been copied
you are told "lInsert SOURCE disc - Press SPACE'; this is so the
PLUS D can check to see if there are any other files to be copied
(see W LD- CARDS page 14). Wen copying is conplete, the Spectrum
automatically receives a NEW command and your screen will be
cl eared. Check that your copy has been nade, and find out how the
full catal ogue | ooks, by entering CAT 1. If you've followed the
suggesti ons here, your catal ogue should include a file called
Exanpl e 1 and anot her called Newcopy. Note the anount of free
space left on your disc.

Per haps you wish to back up the file on a different disc but with
the sane file-name. (ALWAYS do this with your inportant files.)
In this case, using your original disc, you enter:
SAVE D1 "Exanple 1" TO D1

Once again you will be pronpted to insert the TARGET disc - and of
course you'll do so this tinme as you're mmking a back-up on
another disc. If the file already exists on the TARGET di sc you
wi Il be asked whether you wish to overwite it; press Y for Yes or
N to cancel the copy. Remenber - the SOURCE disc is the disc with
the file you want to copy on it - the TARGET disc is the one you
want the file copied to.

If you are using two disc drives with the PLUS D, you can al so

copy a file fromone drive to the other, using the command:
SAVE D1 "Fil e-name" TO D2

If you add a file-nanme after D2, the new copy will have this as

its new file-name: otherw se, the new copy will have the sane nane

as the original.

The SAVE...TO command will NOT copy three types of file which we
come to |later - Snapshot files, files created by the OPEN #
statenment and M crodrive Type files (created by some nachi ne code
programs written for microdrives).

ERASI NG A FILE

Let's now erase the file called Exanple 1, by entering:

ERASE D1 "Exanple 1"
After the erase, your abbreviated catal ogue will confirmthat
Exanple 1 is no longer there. Enter CAT 1 for the full listing,
and you'll see that nore space has been nmade free on the disc
(al though this is such a small programthat any change will be
m ni mal !)

NOTE: Wnlike Interface 1, the PLUS Dreturns an error message if you try to
erase a non-existent file. Wien using programs originally witten for
Mcrodrive, you nay sonetines need to del ete ERASE commands in the listing

to avoid the error nmessage when the programis running.
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CREATI NG AN AUTOLOAD FI LE

An autoload file is one which | oads as soon as you "BOOT" the
operating system (see page 5). You are allowed one autoload file
per disc. For an illustration of an autoload file, let's renane
the file Newcopy. Enter:

ERASE D1 "Newcopy" TO "Autol oad"

When the catal ogue confirnms that the change has been made, turn
of f the power to your Spectrumso that you |l ose everything in the
conputer's nenmory. (Turn off the power - don't use the Spectrums
reset button - we're coming to this in the next section.)

Turn on the power again and |oad the operating systemfrom your
system di sc by entering RUN then pressing ENTER Your Autol oad

program (which, you'll renmenber, is the original Squares progran
wi || be | oaded as soon as G+DOS has been BOOTed, then instead of
the normal PLUS Dtitle screen, you'll see the Squares program

runni ng. Any Basic program can be renamed as AUTOLOAD.

THE SPECTRUM S RESET BUTTON

Al'l  Spectrums fromthe ZX Spectrum+ npodel onwards have a reset
button which allows you to reset your system wi thout having to
turn off the nmains power.

When you have the PLUS D attached, and press the conputer's
reset button, everything stored in the Spectrumls RAMw Il be

| ost as usual, but the PLUS D still retains the operating system
inits own menory - unless the DOS has been corrupted or changed
in sone way, and this is automatically detected. Thi s neans

that you don't need to reload the PLUS D's system from the
system disc - you just carry on giving normal PLUS D conmmands.

O course, if power to the conputer is turned off, or if the
system has been corrupted, the PLUS D s operating systemis no
longer retained in menory. To be able to use PLUS D conmands,
you'll then have to load the operating systemfrom your system
di sc afresh.

Pr obl ens?

Every tine | enter a PLUS D command, nothi ng happens except
a question mark that appears in the conmand Iine on the screen
when | press ENTER

You haven't |oaded the operating system - the Spectrum
and PLUS D doesn't recognise a disc command until the G+DCS has
been booted up. Did you forget to |oad the systemin? Have you
tried using a different systemdisc in case the one you're using
now has been corrupt ed?
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SNAPSHOT FI LES

For many PLUS D users, one of the nost inportant features will
be the interface's ability to transfer virtually any piece of
Spectrum software to disc easily and instantly by nmeans of the
Snapshot Button. You can take Snapshot saves at any tine during
a programand as often as you like; if you are a ganes-player,
you'll find it especially valuable to be able to:

- start a gane at an advanced | evel instead of at the beginning;
- come back to a gane on another occasion and start at exactly
the point where you had to leave it last tineg;
- keep a permanent record of your high scores.

A Snapshot save is made when you press the Snapshot Button on
t he PLUS D once. Anything and everything held in the
Spectrumls menory at that tine is saved to the last drive in
use, shown by the indicator |ight on the disc drive.

But there are three different types of Snapshot file. To
experinent, first make sure that your system has been booted up.
Then load in any program (a gane is best for denobnstration) in
the normal way - fromdisc or fromcassette. (If you're |oading
from cassette, you should of course use the Spectrums nornal
LOAD "" conmand, and not the special PLUS D disc syntax.)

When the programhas |oaded and started to run, press the

Snapshot Button. You'll notice that your programwi |l be frozen
at its current status, and you wll see a nunber of
mul ti-coloured lines filling the borders on the screen. You now

have three Snapshot save options:

Press key 3 on the Spectrumto save only the current SCREEN. A
screen save will occupy 7K of space on a disc (as a SCREENS$ file).
VWen the save is conplete, you'll see that the program will
continue at the same point fromwhich you left it.

Press key 4 on the Spectrumfor a 48K PROGRAMto be saved to
disc. Every tine you save a 48K program 48K of nenory space
(or actually 97 sectors) wll be wused on the disc. When t he
save is conplete, in just over 3 seconds, the program wll
continue fromthe point at which you left it. |If you want to,
you can take nore Snapshots at later points in the programuntil
your disc is full - that's up to 16 Snapshots per disc on a 780K
capacity drive.

Press key 5 on the Spectrum for a 128K PROGRAM to be saved to
disc. Every time you save a 128K program 128K of space will be
used on the disc (= 256 sectors). The procedure here is slightly
different. The save will comrence (and if you have kept fl ashing
borders in your systemfile, you'll see the borders flashing), but
then the programw || appear to be frozen again. If the picture on
your screen (the picture - not the border) has changed, press key
"Y' (= Yes): if it has not, press key "N . The 128K save wll
then be conplete in about 10 seconds and the programw || resune
fromthe point at which you left it.
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If you have | oaded the programon drive 1, but wi sh to save your
snapshot file to drive 2 - or vice versa - press the CAPS SHFT
key on the Spectrum at the sanme tine as pressing key 3, 4, or 5.

If you hit the Snapshot Button accidentally, and wish to return
i mediately to your program press key X on the Spectrum

When you've saved a Snapshot file, press the conputer reset
button once (or in the case of Spectruns w thout reset buttons,
turn off the power, then turn it back on again and re-boot the
PLUS D system). Then call up the catalogue - enter CAT 1
You'll see that your Snapshot file has been automatically
| abelled "Snap A/B/C'" etc. with the letter of the alphabet
dependent upon the file's position in the catalogue. Cearly,
it would be difficult to remenber the precise contents of your
snapshot file if this were the only nanme possible. So you'll
need to give your Snapshot file an identifiable file-nane.
First choose a new nane for the file you have snapshotted and
then rename it using the ERASE...TO keywords.

Then, to reload Snapshot files, you enter:

LOAD D1 "Your file" S (for a 48K file)

LOAD D1 "Your file" K (for a 128K file)

LOAD D1 "Your file" SCREEN$ (for a screen file)
Wthout the S, K or SCREEN$ identifiers, the Snapshot files
will not load - unless you use the special abbreviated syntax.

ABBREVI ATED SYNTAX

Now that you've learnt the basic disc drive commands, we can
introduce you to a much easier way of loading a file, you can
just enter:

LOAD P6
This has the effect of loading the file labelled nunber 6 in the
cat al ogue. If you wuse this command you don't need to worry

about the S, Kor SCREEN$ identifiers to |oad snapshot files.
It also makes it much easier to |oad code files. Normally, you
woul d have to type, for exanple:

LOAD D1 "CONFI G1_C' CODE 40300, 1750
- stating the start address of the file and the nunber of bytes
used. Instead, you can now sinply enter LOAD P3. Try it.

MERGE and VERIFY can also be wused with the program nunber in
this way - but ERASE cannot.

Pr obl ens?

1. 1've found lots of prograns | can't snapshot.

W can't guarantee 100% success with snapshotting, but we're

pretty close. If you're getting failure with most of your
programs, there's probably a problem with your equipnent. Hnts on
difficult prograns are often published in FCRVAT.

2. | can't copy ny Snapshot files using SAVE. ..TQ

Quite right - this is a security precaution against illegal
prof essi onal copyi ng of commercial software.
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W LD- CARDS

W ld-cards in a file name allow you to CATal ogue, copy (using
SAVE...TO) or ERASE a group of simlar files in a single
operation. Let us inmmgine, for exanple, that you have a series of
files called:

nunbersl, nunbers2, nunmbers3, nunbers4

To erase all of themyou can enter:

ERASE D1 "n*"
The effect of the star(*) is to say that all the rest of the file-
name doesn't nmatter: you wish to erase all files commencing with
"n". Be careful: this really means all files beginning with "n".

You coul d al so enter:

ERASE D1 "??mb*"
You would then erase all the files which have "-nb-" as their
third and fourth letters. The effect of each question-nark is
to say that "this letter is of no significance".

The sane syntax - using ? and * - is available for the SAVE. ..TO
and CATal ogue conmands. Thus if you wanted to copy all the
files on disc 1 to disc 2, you could enter:

SAVE D1 "*" TO D2
O if you wanted to copy your “"nunbers" files to drive 2 and
al so give thema new file-name, you could enter:

SAVE D1 "numbers*" TO D2 "figures*"
Note that if you are using wild-cards, the new file name nmust
have the sanme nunber of characters as the first - in this case
ei ght.

FORMATTI NG NEW DI SCS

Before a floppy disc is wused for the first time, it nust be
formatted. You can also format a previously used disc; the
effect wll be to wipe the disc clean of information. You nust
therefore be careful not to format a disc which contains any
files you nmay wish to keep (and let's say it again - ALWAYS nake
back-up discs of inportant files!). It is also risky to format
a disc while you are holding a programin the Spectrum s nenory,
in case the programis overwitten with format information.

Your original systemdisc was formatted automatically at the end
of the set-up program But to format other discs. nake sure the
PLUS D systemis booted, and then enter:

FORMAT D1

Al ways make sure that you have spare formatted discs when you
start work. Then, if you fill your original working disc, you
can easily substitute a spare disc without interrupting your
work in progress. After formatting a newdisc, it's also a good
idea to copy the PLUS D systemfile onto it, so that you al ways
have a spare systemdisc available. You can copy the systemto
a new di sc by entering:
SAVE D1 "+SYSTEM' CODE 8192, 6656
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ERROR REPORTS

There are a nunber of standard Spectrumerror nmessages which
wi || appear on screen if the comand you have typed in cannot be
obeyed. For full details, consult the Spectrum nanual. Wen
you are using the PLUS D, these standard error nessages wll
continue to appear, but there are sonme additional error reports
which refer specifically to disc handling problens. These are
some of the nore inportant you nay neet.

NONSENSE I N BASIC. This is a standard Spectrumerror report, and
if it appears as soon as you start trying to use the PLUS D, it
suggests that the connection between the conputer and the PLUS D
is not being properly nade, so the special PLUS D comrands cannot
be recognised, or it may mean that you have typed a command
incorrectly - try again.

Nonsense in G+DOS. The PLUS D can't understand the conmand; check
the syntax and try again.

FORMAT Data Lost. This means that the di sc has been danaged or the
file has been corrupted - perhaps you' ve been working too close to
a magnetic field. You won't be able to access the current file,
and other files may al so have been lost. Copy any renaining files
to another disc imediately. Try reformatting the original disc,
and if there's no permanent danage, you may be able to use it
again, but don't risk storing inportant files on this disc.

SECTOR Error. This means that the information you' ve tried to save
has been corrupted. You'll need to rewite the file and save it
again. But your disc has not been danmaged and need not be
reformatted. The nunbers after the error nessage tell you which
track and which sector have been corrupted. You should al ways make
a back-up copy of key files. If the Sector Error or Format Data
Lost nessages appear regularly, you may have a problemw th your
disc drive. The head may be dirty, or the drive nmay not be
centring the discs correctly on insertion. Try cleaning the heads.
If this fails, repairs may be necessary.

Disc Wite PROTECTED. You cannot save, erase, or nodify files on
this disc until you uncover the security lock on the disc. (Use
the security lock on the disc to keep inportant files safe.)

File NOT FOUND. You are trying to |oad, copy, verify, erase or
rename a file which is not present on the disc. Check that you
have typed in the file name correctly. Make sure that you have
used the file identifier - S, K or SCREEN$ - if necessary.

Not enough SPACE on disc. The file you are trying to save is too
| arge for the space renmaining on the disc. Insert another disc
(one with nore room) and then try again.

Directory FULL. The PLUS D s directory can hold a maxi num of 80

files. Either ERASE sone files to create space or insert another
di sc.
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ADVANCED DI SC_OPERATI ONS

SECTOR BY SECTOR COPYI NG - TWO DRI VES

The conmand: FORMAT D1 TO 2 - fornmts the disc in drive 1 (and
thus wipes it clean of data) and copies the contents of the disc
in drive 2 to the disc in drive 1, sector by sector. BE VERY
CAREFUL NOT TO FORMAT THE WRONG DI SC. Because the copying is done
a sector at a tinme, the copying process takes nuch |onger than the
SAVE. .. TO command; but the FORMAT...TO command will give you a
disc which is identical in every respect to the one which has been
copi ed. This conmand should only be used on a TW DR VE system

READI NG AND WRI TI NG TO A SECTOR

LOAD @, T, S, Addr ess
SAVE @, T, S, Addr ess

These commands are wused for reading (or witing) a
speci fied sector on the disc, where:

D = the drive nunber (type either 1 or 2 - not the D)
T = the track nunber fromO to 39 (40 track)
or fromO to 79 (80 track)
To read the second side on a double-sided disc drive
t hen 128 to 167 (40 track)
or 128 to 207 (80 track)

S = the sector number - from1l to 10
Address = the start of a 512 byte area in menory.
This is where the contents of the sector are stored.

Working with a nonitor program this powerful conmand al |l ows you
to access a single sector on the disc fromBasic. Particularly
useful for breaking into, exam ning and nodi fying a Snapshot file.

USI NG STREAMS AND CHANNELS
i) OPEN #S; D1 "filename" |IN or OUT
This command is used to open a file on the disc and attach a

stream nunber to it, so that you can print out to or input from
t hat stream where:

S = Stream nunmber - from4 to 16 (type the nunber only)
D = D1 or D2 (drive nunmber - type Das well as drive no.)
I'N = When you specifically need an input or read file opened
OUT = When you specifically need an output or wite file opened

If you choose not to specify IN or OUT, then the default is the
same as Interface 1: an input file if the file-name is found in
the catal ogue, and an output file if the file-name is not found.
Al so available is Mcrodrive syntax:

OPEN #S;"ni'; 1;"fil ename"”
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ii) CLOSE #*S

This command closes the file and stream opened in the previous
conmmand. S = Stream nunber. If you do not type the stream
nunmber, then all current open streans will be closed. Note the
addition of the * to Mcrodrive syntax.

iii) MOVEis a conmand which noves a file, one sector at a
time, to either another file or a stream

MOVE D1 "fil enane" TO #S
This command reads the file and outputs it to the specified
stream (S = the stream nunber, from4 to 16).

MOVE D1 "filenane-1" TO D1 "fil ename-2"
In this case MOVE copies the first fie to the second file.

iv) CLEAR #
This command clears all open streans and channels, but it does
not CLOSE an output file.

v) CLS #

This command clears the screen and attribute area, and resets
BORDER, PAPER, | NVERSE, BRI GHT, OVER and FLASH to the nor mal
Spectrum start-up val ues.

THE EXECUTE FI LE

An execute file is a nmachine code file occupying up to one sector
length of menory (510 bytes). Wen |oaded fromdisc it is executed
(RANDOM ZE USR) in the PLUS D RAM and not in the Spectrum menory
as other files are. An execute file gives the programer the
ability to execute utility routines - such as renunbering a
program - wi thout affecting or using the Spectrum menory.

To save a sector length of nenory as an execute file, enter
SAVE D1 "fil ename"X, Address
wher e:
X = the execute file identifier - just type X
Address = the location in the Spectrum of the
machi ne- code program which has been assenbl ed
to run at 15318 (3BD6 hex).

To load the execute file and run it internally in the PLUS D,
enter:
LOAD D1 "filenanme" X
or LOAD Pn - in other words, the normal abbreviated
syntax for LOAD.
After execution, control is returned to the Spectrum

Exanpl es of the use of these nore advanced features of the PLUS

D can regularly be found in FORMAT, often in progranms and
routines contributed by PLUS D and Di sci pl e users.
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USI NG A PRI NTER

COVPATI BLE PRI NTERS

The PLUS D has a printer interface designed to work wth
standard centronics/parallel type printers. You'll need to
provide the printer cable, which may differ from printer to
printer. Make sure that at the PLUS D end, the connector is the
standard BBC-type (that it has a 26-way connector).

The PLUS D has been set up to work autonatically with Epson FX80
conpatible printers. If your printer 1is not Epson FX80
conpatible, you'll need to make a few changes to your SystemFile
to make it work (see next section).

The PLUS D offers sophisticated graphics printing capabilities.
Qbviously, daisy wheel printers, which cannot print graphics,
will not be able to meke full use of the PLUS Ds facilities.
There are also a small nunber of older dot-matrix printers -
those which print their characters on a 7-dot rather than an
8-dot matrix - which will not print graphics with the PLUS D.

SETTI NG UP YOUR PRI NTER

If you are using a disc drive and have already set up your PLUS
D System File (see page 4), then your printer will automatically
be ready for action every tine you boot up the system

If you don't yet have a disc drive but wish to use the PLUS D as a
stand-al one printer interface, you may do so. If your printer is
Epson FX80 conpatible, you should be able to plug the printer into
the PLUS D, switch the systemon and then type in POKE @11,0 (@
is synbol/shift 2) to turn the centronics interface on.

If your printer is not FX80 conpatible then you may need to use
the program on the System Cassette. Connect the printer to the
PLUS D and turn it on and | oad the System Cassette programin the
normal way (LOAD "").

Wen the program has |oaded, you'll be asked a series of
questions. The first questions relate to use of a disc drive.
Press ENTER to bypass each of these questions and then press Y (=
Yes) when asked "Do you want to use the PLUS D's printer port?"

At this point, you'll find the answers to the questions in your
printer manual . If you find that the printer manual defeats you,
pl ease contact | NDUG the Users' Group, for help, as they have a
wi de experience of different types of printer.

Finally, there'll be a series of questions referring to the disc
drive again. Answer No to all these questions. Printing can
now comrence. Renenber that you will need to re-run the programif
you switch off the conputer.
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STARTI NG TO PRINT - LPRINT, LLIST and SAVE SCREEN$ 1

LPRINT and LLIST have exactly the sane neaning as PRI NT and
LI ST, except that instead of making information appear on the
screen, they send it to your printer. To see how they work,
enter the follow ng program - but first, check that your printer
is attached to the PLUS D and turned on, and that you have set
up your printer as described in the previous paragraph:

10 LPRINT "This progrant

20 LPRINT "prints out the character set”
30 FOR n=32 TO 255

40 LPRI NT CHR$ n;

50 NEXT n

60 LPRINT

Wien you run the program the LPRINT conmand sends the heading and
the Iist of characters directly to the printer.

Now enter LLIST - and the listing of your programis sent to the
printer.

Then enter LIST to restore the programlisting to the screen.
Finally, enter SAVE SCREEN$ 1. (Note that if you are using 48K
node on your conputer, both SAVE and SCREEN$ nust be typed in
using the Spectrum keywords.) Wth this command, the contents of
your screen are copied (technically, "dunped") to the printer.

SAVE SCREEN$ 1 is a particularly powerful command: if you've set
up your systemto print graphics, you can dunp screen pictures to
your printer. There's also a SAVE SCREEN$ 2 command, which will
dunp a screen picture to the printer in a nuch larger format: with
this command, you'll find that the print-out will be sideways down
the page, and that the various colours on the screen will be
interpreted as shades on the print-out. But, the SAVE SCREEN$ 2
command will only work with Epson-type printers which recognise
the ESC * code for bit inmage graphics. |NDUG may be able to help
if your printer is unable to do the larger screen-dunp.

Note that you can al so use SAVE SCREENS$ i nstead of SAVE SCREENS$ 1.

Note also a peculiarity of SpectrumBasic. |f you have witten a
program listing on screen, you cannot dunp the screen directly to
your printer. First you have to enter LIST: then you can use SAVE
SCREEN$ 1. O, faster would be to wite your program then sinply
enter LLIST.

When printing, you can also use the conmands TAB and AT to
position your text at a certain point on the printed |ine or page.
Try these two exanples to see how the comands work:

LPRINT TAB 8;"This line is indented"
LPRINT AT 4,5;"This line is |less indented"

In exanple 1, you start printing at character position 8 on the
current line; in exanple 2, you start on line 4 at position 5.
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SNAPSHOT PRI NTI NG

The SAVE SCREEN$ 1 conmmand all ows you to dunp the screen to the
printer - provided you are able to enter a Basic comand. But
what happens if, for exanple, you are in the mddle of a ganme
and you want to print the current screen but you can't exit to

Basic? Wth the PLUS D you can still do your screen dunp, using
t he Snapshot Button. This wuse of the Snapshot Button has
nothing to do with the disc drive - andin fact you can do
Snapshot prints even if you are not wusing a drive. Thi s

facility offers exciting new possibilities to ganes players: in
an adventure gane, for exanple, you can print out the screen at
each new |location, gradually building up a conplete picture of
all the avail able screens.

To experinment with Snapshot printing, |load a normal conmerci al
program preferably a game with good graphics to show the facility
at its best. Wien you wish to print a screen, sinply press the

Snapshot button - in the sanme way as if you were taking a Snapshot
save. As usual, the programis paused. |f you then press key 1 on
the Spectrum you will send a 32-colum screen dunp to the

printer. If instead you press key 2 on the Spectrum (and you have
an Epson FX80 conpatible printer that understands the ESC '*'
code), you will be able to send a | arge-size screen dunp to the
printer - just as if you had entered the command SAVE SCREEN$ 2.

When printing is conplete, the program wll resume from the
point at which you left it.

CHANGI NG THE LAYOUT OF YOUR PRI NTED PAGE

Wth an Epson conpatible printer, the PLUS D's printer interface
has been set up to the follow ng standard:

Li ne- | engt h: 80 characters per |ine

Li ne- spaci ng: 1/ 6" (=12/72" or 6 lines per inch)
Li ne-feeds after carriage return:

Nunber of |eft-hand margin spaces: O

£, #, and © synbols set to be printed: Yes

Densi ty/size of graphics: Single density graphics
Character pitch: Pica (= 10 characters per inch)

If you wish to change these variables, you can use a special PLUS
D command - the POKE @ conmand. Every POKE @ command nust be
followed by a number, which states which variable is to be
changed. For exanple, the POKE @ statenent is concerned with
line length, while the POKE @ statenment is concerned with the
spaces between lines. The nunber is followed by a comma and
anot her nunber, which is the variable to be set. For exanple, POKE
@, 40 sets your line length to 40 characters per |ine.

Not e: UDGs, Spectrum block graphics and, if you said so, the
£, # and © print as an 8x8 matrix of dots. On sone printers this
is slightly wider than their normal characters and causes |ong
lines to overflow onto the next I|ine.
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The POKE @statenents are tenporary settings, and if you turn

of f your mains power, you'll need to reset them However, the
PLUS D retains POKE @commands if you sinply reset the conputer;
you'll be able to continue with the sanme variables in use.

This is how to change your page | ayout using the POKE @ conmands:
LI NE LENGTH: POKE @,n (n = 0 to 255) default 80

The nunber you type in for the variable (n) will be the nunber of
characters per line - provided your printer can cope with the
nunmber you've typed. Note that printing UDGs can upset this
feature as characters printed in "bit image" are w der than normal
printer characters.

LI NE SPACING. POKE @,n (n = 0 to 255) default 12

The nunber you type in will set the spacing between lines in
increnments of n/72" - thus 12 is 12/72" or 1/6" (= 6 lines per
i nch).

LI NE FEEDS: POKE @,n (n = 0 to 255) default O

The nunber you type will be the nunber of line-feeds after a
Carriage Return. Most printers are set up to do an auto LF.

LEFT MARGIN: POKE @,n (n - 0 to 255) default O

Sets the nunber of spaces before printing begins on each line.
PRI NTING £, # and © as graphics: POKE @O,n (n =0 or 1) default 1
Type 1 to print these in Bit Image Mdde, O to | eave them al one.
PRI NTI NG FROM A COMMERCI AL WORD PROCESSOR

Commonly, commercial |l y-produced word processors and other
"serious" software have a special printer driver which allows
you to send your work to a printer. Muich serious Spectrum
software has now been nodified to work wth the Disciple's
printer interface. The Disciple was the PLUS D s predecessor,
and if your software allows you a Disciple printing option, this
will also work with the PLUS D.

Cccasionally though, you may find that a Disciple or PLUS D
printer driver is not offered. If so, and if when you try to
print, you get wunsatisfactory results (a comopn synptom is
question-marks appearing in the left-hand margin), you wll
usually be able to solve the problemby finding the part of the
program | isting which sends data to the printer and preceding it
with the line: POKE @,1. Then, when the printing finishes,
enter the line POKE @, 0.

What's happening here is that, by entering POKE @,1 you are
al | owi ng codes enbedded in the software to be sent directly
through to the printer w thout being intercepted by the PLUS D.
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POKE @, 0 allows the PLUS D to take over again when the software's
printer driver is no longer in operation. (Programers note that
POKE @, 1 allows the printer driver to output directly to the
printer the absolute value of the code 0 to 255. Note al so that
under normal circunstances, if a control character is to be sent
to the printer using LPRINT, then you nmust precede it with CHR$ 27
- even when you want to output CHR$ 27. Thus, to output CHR$ 27,
CHR$ 65, CHR$ 40 you woul d enter:

LPRINT CHR$ 27; CHR$ 27; CHR$ 27; CHR$ 65; CHR$ 27; CHR$ 40

But if you enter POKE @,1 first to rel ease PLUS D control, then
you will not need to precede the control characters with CHR$ 27.
VWen you've finished, don't forget to return to POKE @, 0.

OTHER TYPES OF PRI NTER

If you are using a serial printer, you cannot connect it to the
PLUS D, but you can continue to use the PLUS D as a disc
interface. Your serial printer can be connected directly into the
RS232 port on the Spectrum 128 or +2 as usual; or if you have a
separate RS232 interface, use a two-way "hard" connector so that
it can be attached to the conputer at the sane time as the PLUS D.
When the System Program asks whet her you are using the PLUS D's
centronics printer port, answer No.

If you said NOto the PLUS D's printer port when you ran the
System Program you can switch it on with another POKE @
statement. POKE @1,0 makes the PLUS D's centronics printer
channel active. To turn it off again then POKE @1,1 but note you
wi Il have to reset the Spectrums printer channel before you can
use it.

The Sinclair ZX Printer and the Al phacom 32 printer are NOT
conpatible with the PLUS D. It is advisable not to try connecting
them at the same time as the PLUS D.

Questions/ Probl ens

1. | can't find the initialisation code in ny printer manual .
If youcan't findthis code, try the code for Carriage
Return, which is alnost universally 13 (in decimal), or enter
128 so that no codes are sent. Rermenber that if you're having
real difficulty in understanding your printer manual, INDUGis
likely to have had previ ous experience wth your printer.

2. Are there other POKE @conmmands?

Yes. If you're a serious programmer, needing fuller
coverage of these - or details of the PLUS Ds command codes
(used in machine code routines to effect control of disc
subroutines), please talk to the Users' Goup. There's regular
coverage in FCRVAT.

3. My printer won't do screen dunps.
Screen dunp routines for non-FX80 conpatible printers may be avail able from
1 NDUG
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PLUS D QUI CK REFERENCE GUI DE

RUN

CAT 1

CAT 1!

SAVE D1"fil ename"

VERI FY D1"fi |l enane"

LOAD D1"fil enane"

LOAD D1"fil ename" S
LOAD D1"fil ename" K
LOAD D1"fi |l enanme" SCREEN$
LOAD Pn

ERASE D1"file" TO "new file"
ERASE D1"fil enane"

SAVE D1"file" TO D2
FORMAT D1

FORMAT D1 TO 2

OPEN #n; D1"fil ename" | N
OPEN #n; D1"fi | ename" OUT
CLOSE #*n

CLOSE #*

MOVE D1"fil ename" TO #n
MOVE D1"fileA" TO D1 "fileB"
CLEAR #

CLS #

SAVE D1"fil ename" X, Addr ess
LOAD D1"fil enanme" X

LOAD @D, T, S, Addr ess
SAVE @D, T, S, Addr ess

LLI ST line-no

LPRI NT vari abl e-1i st
SAVE SCREEN$ 1

SAVE SCREEN$ 2

LPRI NT TAB n;

LPRI NT AT n1, n2

Boots the system

Di spl ays cat al ogue

Di spl ays shortened catal ogue
Saves file

Confirnms save has been made

Loads file (except Snapshot files)
Loads 48K Snapshot file

Loads 128K Snapshot file

Loads screen file

Loads the program (fromits nunber)
Renames a file

Erases a file

Copies a file fromdrivel to drive2
Formats disc in drive 1

Formats drive 1; copies from2 to 1
Opens an input file on streamn
Opens an output file on streamn
Closes file on streamn

Closes all open files

Reads file; outputs to streamn
Reads file; wites it to 2nd file
Clears all open streanms & channels
Clears screen & attributes area
Saves 510 byte Execute file
Executes file in PLUS D RAM

Reads a specified sector to nenory
Wites to specified sector to disc
Sends program listing to printer
Prints to printer

Produce 32-colum screen dunp
Produce | arge-size screen dunp
TAB to position n on current line
Set printer nl |lines down, TABto n2

SAVE. .. TO, ERASE, CAT can be used with * and ? for wild-card

oper ati ons

SNAPSHOT BUTTON - halt progr
1 - 32 colum screen-dunp;

amtenporarily & allow sel ection of:
2 - Large-size printer dunp;

3 - Screen save; 4 - 48K Snapshot save; 5 - 128K Snapshot save;
Key X breaks out of Snapshot and returns to program
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GUARANTEE

Thank you for buying the PLUS D. To ensure your satisfaction, the
product is guaranteed by M| es Gordon Technol ogy agai nst defective
desi gn, workmanship or materials for a period of 6 nmonths fromthe
date of purchase, subject to the conditions bel ow

1. Please conplete and return to us the Guarantee Regi stration
format the bottomof this page, within 14 days of purchase.
Until we have your registration form we cannot undertake
repairs under guarantee.

2. The guarantee only applies to the UK and to the original
pur chaser.

3. The guarantee is invalidated if the product is opened,
nodi fied, repaired, or otherw se tanpered with by any party
other than M| es Gordon Technol ogy or their appointed agents.

4. The guarantee is also invalidated if the PLUS D has been in
any way m sused, used with unsuitable equipnent, or subjected
to deliberate, accidental or consequential danmage.

5. Clains under the guarantee should be referred to the dealer
from whom you purchased your PLUS D. If this is not possible,
contact us directly for authority to return.

6. Custoners will be responsible for the cost of sending a unit
back to us for repair. Please pack the product carefully
(preferably in the original package) to prevent danmmge in
transit. |If posting the unit, please obtain a postage receipt
and keep it safe until your PLUS D is returned. Make sure you
encl ose your nane and address, and if possible enclose a note
expl ai ni ng what appears to be w ong.

7. Your unit should be returned to you in working order within 28
days. If it is not, please contact us on 0223-311665, and give
details of what was returned, when, and how.

8. The purchaser's sole and exclusive renedy under this guarantee
is for repair or replacenent of the PLUS D. No other renedy,
including, but not Iimted to, incidental or consequenti al
danage or | oss of whatsoever nature shall be available to the
pur chaser.

9. This guarantee is in addition to and does not in any way
affect the purchaser's statutory rights.

PLUS D GUARANTEE REG STRATI ON
Pl ease detach and return to M|l es Gordon Technol ogy, Lake Side

Technol ogy Park, Phoenix Way, Swansea SA7 9EH, within 14 days of
pur chase.

Product No (see underside of PLUS D) ........ ...,

Deal er''s Name/ TOWN . ..o e e e e e
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