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Documents in Text87

Geneva, SWITZERLAND - Ian Pizer
How to design your documents:
First some Definitions: I am using Text87 Plus4 (my copy is version E4).

Your Document can consist of one part or be broken into parts called SECTIONS. LAYOUT(s) for your document
PAGE(s) can have one or several FRAMES (rectangles) into which you wish to put the SECTION(s) of your
document. Each PAGE of the final document can have the LAYOUT that you choose.

Brief Explanation of the Procedure:

1. Write your text in Text87

2. Define Sections using "F3 Doc textSections New"

3. Define Layouts with "F3 Layout ..."

4. Connect Sections and Layouts with "F3 Layout Edit textSections"
5. Check result with "F3 Print preView"

The following explanation has been written because I found that the Text87 User’s Guide and my brain were not in
tune for the exercise of designing a document. The information is all there in the guide but spread out, so I have
written below how to do it in a way that suits my brain and perhaps other brains too.

First do all the typing including special parts like headers and footers for your document.
Now separate the parts (SECTIONS):

Place the cursor on the first line of a part you wish to define as a Section and do "F3 Doc textSections New" ESC
ESC. You have defined the beginning of a Section and a solid line appears at the beginning of the Section. Repeat
the same process for other parts (Sections).

Section dividing and the solid lines can be removed with "F3 Doc textSections Merge" which merges (joins) the
adjacent Sections.

Now you can define the kind of section (TEXT TYPE):

If you have a header or title or footer which should repeat in several pages you want to make it REPEATED.
Otherwise (for continous text) it should be FLOWING. So do "F3 Doc textSections Text type" ESC for each sector.

The LAYOUT:

Do "F3 Layout” to get the LAYOUT EDITOR and you see a FRAME which surrounds most of the paper, the size
of which has previously been defined by print Offsets ("F3 Config Driver Offsets"). If you want a second (different)
Layout use "F3 Layout New layout". Layouts a re numbered from 0 upwards.

FRAMES:

You can modify the size and position of a Frame, or have several Frames in a Layout. To Edit a Frame you move
the top with arrows and similarly for the bottom after TAB ending with ENTER. If you want to define a second (or
more) Frame(s) do "New frame Resize". Relevant dimensions are indicated for each frame. If you vertically split a
Frame with "F3 Layout Edit Columns" you must adjust the width of text for the columns, using Ruler.

The LAYOUT Windows:

There are 3 windows - the left windows shows the FRAME(s) for the present Layout. The top right window shows
how many Layouts you have made, numbered from O onwards. For each Layout its Frames are shown in the lower
window each line gives the Frame Number (the first digit), the second number is the Sector Number, then the "Text
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Documents in Text87 - (CONT’D)

type", Frame size, and top left coordinates. You should check these lines once you have done the attaching, see
below.

Attaching SECTORS to FRAMES:

From "F3 Layout Edit" choose a Text Section using arrows (press "Resize" to see which Frame you have chosen),
then do "textSection". You now get a new window showing the Text Sections which you can now choose (use
arrows) to correspond to the desired Frame. Press ENTER to attach. Now choose the next Frame and continue the
attaching procedure till wanted Sections have been allotted a Frame. You have now completed the Layout procedure
for one page. If you now do "F3 Layout" you see how the Sectors and Frames are attached in the lower right
window - for example, "0 1" means Frame 0 attached to Section 1 .

More than One PAGE: Do "F3 Layout Repetition” to get the choice of:

"FIXED" for deciding how many pages will use the first Layout.
Or "CONTINUOUS" to use the same Layout for each page.
Or "ALTERNATE" which will alternate between two layouts - this necessitates 2 Layouts being designed.

To make a second or more LAYOUTS: "F3 Layout New layout"” and prepare a new Layout as before.

Now check the whole Document: "F3 Print preView" to see the first page and "V" for subsequent pages.
Check the lower right window of the LAYOUT EDITOR for the correct attachments for each Layout.

In Editor mode, put the cursor in each Section and note the information in the box at the bottom of the page where
you can see the Section number, The Page number is followed by 2 other numbers separated by :. The first
corresponds to the Layout number, the second is the Frame number in that Layout. You will need to change the size
of Frames if the text overruns the Frame on the right side (check with "preView") - increase Frame width in the
usual way and the document will be corresopndly reformed, or use "F3 Layout Edit" to reduce the text width.

It is possible to have text which is ignored (no Page number, and a page break shown). This indicates that some text
cannot fit into the frame so you need to lengthen the Frame. I hope the above makes document designing a delight.

S.JRD. SOFTWare. |3E2mcssme"
P/ Est 1991. LANCASHIRE,

o OL PUmg DOMAIN | siisnz.
| SHAR EWA RE. TEL. [ UK ] 01282 451845.

I Can Offer Over 300 Disks Of Public Domain And Shareware For The Sinclair QL And It’s
Compatibles. The List Of Disks Includes Over 100 Packages Of Specialist Programs. Le. THE
C68 C COMPILER. Q.T.P.1., QeM & QFAX COMMUNICATIONS PACKAGES.
LINEDESIGN CLIP-ART. FORTH. EMULATORS. UNGIF. XCHANGE. MICRO EMACS.
INTERNET HELP TEXT FILES. & DEMO VERSIONS OF COMMERCIAL PROGRAMS.

Also On Offer Is Over 45 Disks Of The Best In Assorted Public Domain And Shareware.

1 Can Also Offer Over 60 Disks Of Classic Literature Text Files.

FOR A FREE CATALOGUE/ SAMPLE DISK SEND A FORMATTED QL DISK ALONG
WITH RETURN POSTAGE TO THE ABOVE ADDRESS.




REPAIRING THE QL

Admaston, Telford, GREAT BRITAIN - Dennis Briggs

Introduction

The QL computer is a comparatively easy machine to repair as most it’s functions are controlled by specially
designed ULA integrated circuits.

These special chips with a 68008 CPU and a preprogrammed co-processor are fitted in sockets, making for ease of
replacement. The two chips making up the ROM are also socketed except for early machines where they consisted
of 3 Eproms two of which were soldered together piggy back style. Much later came two alternative ROMs from
other sources consisting of a 27512 EPROM on an adapter board. None of the integrated circuits are particularly
expensive leading to the practice of swapping chips around in the vain hope that it may make the machine work.
Such methods of hit and miss experimenting can prove to be both expensive as well as time consuming with the
added danger of further failure due to mishandling.
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Over the years there has been many additions to the QL from third party suppliers some of which were more
successful than others. However these notes are restricted to the standard QL as supplied by Sinclair Research
with no additions of any sort.

Information sources

A Service Manual was available from Sinclair written by the QL manufacturers Thorn EMI. It started out as notes
made by the production staff at Feltham for internal use. Whilst covering the main items it is unsatisfactory from
a diagnostic or repair point of view. A large section is devoted to microdrive servicing for which parts were not
available plus irrelevant board modifications.



REPAIRING THE QL - (CONT’D)

Errors abound in many sections notably in the circuit diagrams. No updates have been made available since the first
reprint either officially or via the user groups. Any repair organisation amasses much practical information during
their work. This information is usually recorded for for later distribution perhaps on a cost basis.

A few hastily prepared news sheets emanated from Sinclair in the early days of the QL directed at the trade but are
now lost in time.

These notes have been compiled in an effort to redress this imbalance. The primary aim being to meet the needs
of QL owners who wish to keep their machine operational for several years to come.

The QL add-on manufacturers never officially released any information especially in diagrammatic form in regard to
their products. However there is some information around from several sources which goes part way to resolving
the problem. It is understandable for small companies to withhold detailed information whilst they actively
support their products but when this service ceases one would have hoped that data sheets would have been
available to ensure the customers investment was protected.

Workshop

Obviously a certain amount of electronic knowledge and skill will be required but the main basic ones needed are an
ability to work neatly and precisely, an ability to desolder and solder small items. The ability to follow instructions
is implicit in all repair procedures but in many instances the information is shrouded in so much technical jargon it
is difficult for mere mortals to understand. Clear logical thinking as opposed to random guesswork is also a great
asset but often this is in short supply. An ability to insert screws into comparatively soft plastic without stripping
out the recess is vital. In the absence of these vital practical skills and a willingness to practice them if they have
not been used for decades or attempt a quick fix will quickly consign the QL to the scrap pile.

As a preliminary step, it is preferable to prepare the work area to suit your own particular methods. It is not
necessarily the layout bystanders may expect to see only they either cannot or will not be doing the work. The
majority of electronics repair people I have encountered describe their work place as a tip. Mine is a bit different
on occasions after my wife has tidied it up. It stays like this for at least part of a day then deteriorates to the
comfortable.

Workshop equipment

. RGB TTL colour monitor.

. Colour TV.

. Black and white monitor.

. Digital multimeter

. Low voltage soldering iron and fine solder.

. De-soldering equipment.

. Serial loop back cable.

- Set of known, marked plug-in ics.

. Plug-in ROM board with self starting MG ROM.
10. 10Mz or better oscilloscope.

11. Known fully functional power supply.

12. Supply of replacement parts.

13. Magnifying glass.

14. New top quality cross head screwdriver. Not Phillips.
15. Service manual or at least the circuit diagrams.
16. Antistatic storage for ics.

i I B T S o

Types of board

The main QL board has undergone several production changes from issue 4 to issue 7. Almost all those encountered
will be Issue 5 or Issue 6. Issue 4 boards can be consigned to the scrap box as they were simply production
prototypes beset with many problems.
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REPAIRING THE QL - (CONT’D)

The change from Issue 5 to Issue 6 was accompanied by a tidying up of the layout, use of a HAL chip to replace
a couple of logic chips and a sort out of the microdrive head board. Unfortunately Sinclair still managed to get the
microdrive head board wrong with it needing track cuts and bits of wire to get them to work. Issue 6 boards from
Samsung also differed in the types of connectors used whilst incorporating many detailed RFI suppression
modifications. Again no official information has been made available therefore any details I mention have been
derived from my own personal contact with the many Samsung built versions of the QL.
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The Feltham factory did many reworks on the Samsung QLs in an attempt by Amstrad to get rid of the things.
There are at least three different versions of these machines that I have seen and there may be more. Main boards are
marked just below the serial ports with the Issue number. Issue 5 boards have a socket or location for logic to
decode the EPROM ROMs. If you wish to experiment with different code for the ROM then it is easier to use an
Issue 5 board.

Power supply

The QL power supply was compromised in the design stage by the main criteria being that it had to fit in the same
casing as that for the Spectrum power supply. This had the effect that everything was squeezed in making the unit
run hot with adverse effects on the internal control electronics.

With such a restrictive casing, Hinchley had to develop a compromise circuit where the output load is sensed
switching in an extra winding on the transformer as required. A thyristor carries out the switching function at
mains frequency but there is no space for components to be fitted to reduce the transients so created.

] | It is clear from observing the output waveform that the 5 volt

12y = I regulator inside the QL will be heavily loaded as it is being fed a

[ nominal 9 volts with several volts of triangular ripple
superimposed. This frequently pushes the original 7805 regulator
S to or beyond it’s operating limits resulting in machine crashes or
worse still component failures. As the temperature rises the
regulator becomes less tolerant of supply fluctuations thereby
compounding the effect of it being fed very raw dc.

~

Changing the 7805 for the more robust and tolerant 2 amp

I 78505 with its improved specification ensures that the regulator

Power sup wavef functions wtj:ll within its limits. However to sort out the problem,

s"pw o either modify the existing power supply or preferably fit a new

one designed to provide a smooth 8 volts dc. Reduction of the dc ripple by a factor of 1000 is achievable with a
very marked improvement in reliability.




REPAIRING THE QL - (CONT’D)

The standard power supply provides a nominal rough 9 volts dc also 44 volts peak to peak ac which is manipulated
inside the QL to supply the +/- 12 volts for the serial ports etc. Any replacement power supply unit must
therefore provide BOTH a dc and an ac output. Use of a switch mode power supply unit may appear to be attractive
but I have found that they can cause more problems than they cure. Whatever power supply is used then it must be
sited as far away from the QL, monitor, TV or disc drives as possible. The best place is on the floor well out of
harms way. Two thermal fuses are incorporated in the standard power supply unit hiding away under the
transformer winding covering. They are there for your protection in reducing a potential fire hazard.

They must not be bridged out but can be replaced with a later type of thermal protection. If either of the thermal
fuses has failed then the cause must be investigated. Normally it is the fuse on the supply to the +/- 12 volt section
that fails usually due to the 79L12 regulator on the main QL board going short circuit. Instructions for fitting
thermal fuses state that they must be crimped or screwed in place. This isa bit of pie in the sky advice, from a
servicing aspect, easily overcome by some thought. Just pop the fuse in the deep freeze over night along with a
pair of pliers. Grip the frozen fuse with the frozen pliers and solder very fast. If you are not quick you will
thermalise the fuse and scrap it.

A stop gap measure to reduce the ripple on the supply can be employed by threading the power supply lead
around a ferrite ring. This modification is incorporated inside the Samsung built QLs. If the QL is going to be used
permanently with any type of add-on card then the thyristor in the power supply can be permanently bypassed to
give a much smoother output. It must be stressed that any work on the power supply must only be undertaken by
those having sufficient skills and knowledge to work safely. Remember MAINS VOLTAGES ARE LETHAL also
an overheating power supply could BURN YOUR HOUSE DOWN. I have seen one QL power supply with
holes drilled in the casing for ventilation. Little heed was given to safety as any spilled liquid invited disaster.
The perpetrator did say that he used an electric drill to produce the holes whilst the power supply was PLUGGED
IN THE MAINS.

Check the power supply on load before tests commence on the QL. The reason for this is that you must have a
known starting point. Scrutinise the inside of the mains plug screwing up the two connections tightly. It is possible
to go ome step further by soldering the connections up permanently. The
cable clamp if fitted is there for your protection so use it. Many complaints
about unreliability have been traced to problems with the customer fitted
mains plug. Some 9 years on after the original design for the QL power supply
. we would see a fused moulded on mains plug fitted to the unit. If in doubt fit a
5_ new 3 pin plug or better still 2 new mains lead with a moulded on plug.There
are other electronic items in the power supply case that cause many problems

. therefore you must make sure that the unit you are using is functioning

-hiae 5 correctly. Itis possible during a quick check with a digital multimeter for
the voltages to appear to be about right only for them to drop drastically when
Powe suPply test the unit is subjected to a load. Use a couple of 6 watt bulbs across the

outputs to check.
Initial checks

With the power supply confirmed as 100% functional, test the QL in the state it is received. Personally the first
thing I do on opening the packing is to clean the machine with a disinfectant spray before any handling or testing is
commenced.

This procedure was initiated by me after encountering several of the most horrible gunged up units you can
imagine. I have had a QL brought in covered in cow dung whilst another was so badly caked with unknown dirt
and grease it had to be handled with protective gloves before being scrubbed clean. Any owner’s remarks can
be noted but I find these usually tend to mislead rather that inform. Do not dismantle anything at this stage but
just plug a cleaned QL into a TV, power up and test all of the machine’s functions. If it doesn’t work on a TV then
try it on a monitor.

Does the screen light up in any shape or form ?

Is the orange power LED ON ?

Does the QL respond toa key press at the F1/F2 prompt ?



REPAIRING THE QL - (CONT’D)

Are the microdrives constantly spinning after F1 or F2 is pressed?
Does it make funny noises in the loudspeaker ?
Are the microdrive lights on all the time ?

Make a note of what you have discovered also how many screws are still present. Give the power lead a
wriggle where it is plugged in the QL as this is a section regularly subjected to harsh treatment due to the absence
of a mains switch. The plug on the end of the power lead where it enters the QL is of the standard 0.1 inch pitch
but of a unique shape. The leads are of Phillips manufacture. This particular Phillips was a small injection
moulding company in Honiton Devon, not the big Dutch Phillips.

Dismantling

RED '

BLACK With your note pad at the ready, invert the QL and remove the eight screws marked

WHITE on the diagram then turn the QL the right way up. Raise the keyboard until the

BLACK membrane tails can be grasped between finger and thumb then pull gently upwards.

GREY Make a note of how the LED wires are connected and check the six LED

BLACK connections as one stray strand of wire or one wire floating about will cause all sorts
of random problems. Ease the socket upwards to remove the six wires then lay the

LED connections keyboard to one side suitably marked.

SCrews. pungs.
Examine the QL board noting any readily observable differences from standard. These could be switching
regulators, keyboard interfaces, mice interfaces, internal expansions etc. It is totally futile exercise to start to
looking for visible signs of damage such as charred components or cracked boards. If you find anything of this
nature just throw the QL in the bin as it is beyond repair. The initial aim is to get a standard QL using standard
Sinclair chips functioning as a starting point. No microdrives, no add-ons, no keyboard. Just a main QL board with
all the chips in place. Being somewhat cynical from years of experience, I remove as many ’enhancements’ as

possible then try again.

It quite often works indicating that the problem is in the item just removed. If you are working on a bare board of
unknown origin then do have a careful look as it could well be one from a THOR. This is identified by the three
nominal 9 volt lines on the 64 way connector being soldered together then taken to an adjacent 5 volt track also
the +12 volt regulator is replaced with a large 10 ohm resistor.



REPAIRING THE QL - (CONT’D)

Carry on in removing the ROM slot plug,
microdrive extension plug, knob from the
reset switch, two screws from the top of each
microdrive plus one underneath. If you are
lucky removal of the reset switch knob is easy
but often this process pulls out the complete
internals of the switch destroying it in the
process. The safest way is to insert a thin
screwdriver between the black knob and the

g A board red switch slider prising the two apart very

ﬂ QUTHOH gently. The heatsink and regulator can be

f removed as separate items but if the 2 screws

o — holding in the main board in place are

withdrawn along with the three screws holding
each of the microdrives, the whole assembly
can be lifted out. When removing the screws make a note of their lengths as they are all different. It is vital
that they are located back in the correct positions on reassembly if damage to the casing is to be avoided. Push in
the reset switch then lift out the complete assembly including the regulator and heatsink. Put the bottom casing to
one side suitably labelled. The two microdrives can be left attached to the main board to be unplugged later for
easier access. With the bare bones on a non conductive surface, remove all the socketed chips leaving just the
7805 regulator in place then plug in the tested power supply and carry out voltage tests at these points.

MC 1488 MC 1489
Pin 1 = -12 volts Pin1 = +5 volt
Pin 8 = Gnd Pin 14 = GND

Pin 16 = +12 volts.

Have a wriggle at the regulator socket on the three bits of wire. If the QL resets with this treatment then remove
the plastic housing and solder up the three connectors. Clean up the contacts, spring out the tags etc. and refit.
Whilst you are working on this item, fit ferrite beads to the three wires to reduce RFI thus helping reliability. The
connector to the regulator gets very hot causing the plating to tarnish also weakening the contact tension.

Sometimes I have found the regulator is mot in direct contact with the heatsink as some non-thinking person
has fitted a small washer between them effectively destroying the essential thermal path. The washer must go on
top of the regulator with smear of thermal compound on between the regulator and the heatsink.

A standard QL will only run for about half a minute if the regulator has no means of dissipating it’s heat. For test
purposes I have a 78S05 regulator screwed to small finned heatsink enabling a fully expanded QL to run
indefinitely. One QL I received, had the regulator covered in thermal compound as was the whole of the heatsink.
This resulted in overheating as the compound reduced the radiating capacity of the heatsink causing the regulator to
shut down at frequent intervals. A good clean out of the white nasty stuff making sure just a smear remained
under the regulator had that item running reliably.

With the voltages correct, power down then insert a 68008 CPU, 8301 and a test ROM. I have the ROM on a
board plugged in the ROM slot to make life easy. If you are certain that the 68008 and the 8301 are good ones you
will get a display on a colour monitor.

A green or white screen will give you hours of fun as one, two or all 16 memory chips are faulty. They are all
soldered in being absolute pigs to replace. Minerva might help by producing a series of Hex numbers on the
screen but it needs another working QL to run the program to indicate the faulty chips.

Problems

The 68008, although quite reliable it does play some funny tricks at times. Stuffing expansions in and out with
power on does everything a much harm usually zapping the sensitive 8301 in the process. Gold Cards also work
the 8301 particularly hard thus shortening their life.

10



REPAIRING THE QL - (CONT’D)

A nasty side effect of 68008 failure can be that the QL appears to be OK until an expansion board is inserted
when the machine well either crash, not recognise the add-on or generally throw a wobbler. An immediate crash
of wonderful psychedelic patterns is obvious as is failure to bring up the title banner of a working add-on. However
the nasty one is when the machine appears to be OK but locks up at the most inconvenient time such as just
before saving a large vital document.

A totally black screen indicates the CPU may have never started to function. This must not be confused with a
faulty 8301 as this will also produce a black screen or a white screen or something between. Wide stripes on
the screen either vertically or horizontally means that the CPU has started up and is at least talking to the 8301. The
permutations on this theme are virtually endless so if in doubt fit another 68008.

The difference in the colours of the displayed stripes just before the "tweed’ pattern also if they are horizontal,
vertical or mixed depends on the internal structure of the memory chips. This varies from one manufacture to
another being somewhat academic as what you are looking for is the appearance of the "tweed’ screen followed by
the F1/F2 prompt.

Use an oscilloscope to check that the 15Mz crystal alongside the 8301 is oscillating. Some 8301s have IN 4148
diodes soldered from the RGB and sync lines to ground. It does not appear to improve the reliability of this
particular chip.

A very few ceramic 8301s were available being instantly recognisable by their brown colour plus a gold plate on
top. Part of the oscillator section was omitted from this chip during manufacture therefore an external 15Mz
module had to be added using a logic chip glued on the top or at the side. Apparently some special feature in this
type of 8301 made it very suitable for the QL emulator running on an ATARI.

I never did pursue this aspect as the total number of ceramic 8301s was certainly less than 50. The initial batch
of many hundreds were scrapped to form part of a land fill site behind Heathrow airport simply because they ’did
not work’.

Whilst the ’scope is switched on connect it across the three remaining crystals on the board to check they are
functioning. The vital one is next to the 8049. The tiny one at the side of the 8302 is solely for the time clock whilst
the one next to the MC 1377p is for this PAL encoder chip.

Display

With the just a 68008, 8301 and the ROM in place, the QL should produce the familiar black screen to be
followed immediately with the tweed pattern then stick at the F1/F2 prompt. The apparent random tweed pattern is
in fact the contents of the ROM therefore it may differ in appearance depending the one being used.

I find it much easier if the ROM is used for testing jumps over the F1/F2 prompt. Minerva perhaps or any other
ROM if it has been modified. For test purposes, the code of a jump over ROM can be blown on to an EPROM
plus an auto booting test program to provide an auto starting test sequence. This test program could include both a
serial port test as well as microdrive tests. By using auto booting technique any need for a keyboard to be fitted
whilst carrying out preliminary tests is eliminated.

2nd stage checks

Having arrived at the stage where there is something on the screen it is certain that the 68008, 8301 and ROMs
are working. Do not be confused at this stage as a faulty 8301 can give an off-white screen with a wavy edge or
more usually a totally black screen. On occasions one of the colours will be off either partially or completely. Bear
in mind that the 8301 produces the red, green, blue and sync signals fed directly to an RGB TTL monitor.

If there is no signal of any kind then all the three guns will be turned off with the screen appearing to be BLACK
as is the case with the Microvitec ones. A few monitors give a white appearance in the absence of any input
signals. If the 8301 fails with all the signal lines fully on the monitor will appear nearly white. A partially failed
8301 gives an overall colour cast especially in the white areas.

11



REPAIRING THE QL - (CONT’D)

Lack of horizontal sync is probably due to problems with the MC 1377p chip. Theoretically this should have no
effect on the monitor output but in practice it does on some boards. Power down and insert the 8049
co-processor. A quick power up to make sure that a display is still present, then power down again. Pop an 8302
in it’s socket and power up again. If you do not use the ’jump over * ROM then bridge pin 1 of the left membrane
socket to pin 1 or 4 of the right hand socket. This is the same as pressing F1 or F2 on the keyboard.

A faulty 8049 gives some good fun and games with a black screen being the first one. Secondly comes no
keyboard response, then wrong or missing characters, rubbish through the serial ports etc. Remove the 8049,
hurl it into the bin and fit a new Philips or NCR version 0.7. After proving the QL is functional with the original
specification chip you can then try with the anti-bounce chip V 1.7 or what you will.

The 8302 has it’s part to play in all this especially regarding
the microdrives and serial ports. On removing the 8302 you

may have noted the very tarnished legs also the two resistors
soldered over the top. The tarnish comes from a special type of
"cleaning fluid’ applied at the factory at the insistence of one
of the Sinclair team. All it did was tarnish the legs whilst the

nnr\nnr‘lﬂnﬁhﬁhnnnnnnnl—l

real problem was that the two pull down resistors on the board SER2
had incomplete tracks. Get rid of the stuff by gently cleaning the
legs making them bright and shiny. Also make sure you have the two SER1
33K resistors soldered to pins 19 and 21 of the 8302 with the other “‘:‘ 1';::":"
ends joined to the - 12 volt line.
Serial data

A stage is arrived at where there is a part functional QL board "
providing acceptable results on an RGB monitor. No checks have been test points
carried out on the serial ports, microdrives, networking, TV display, mono display or sound at this stage.

Serial ports

The serial ports can be plagued with many problems. These range from not working atall to producing bits of
garbage in amongst printed text. A systematic approach will identify the offending item. Resorting to guesswork
or chip changing is guaranteed to be a long and painful process ending in failure. I suppose it is possible to get
by with a logic probe and intuition but the easiest way I have found to pin point problem is by the use of an
oscilloscope.

=
.

Step one is to check the voltages into the 2 tiny regulators also the
voltage coming out. Use a meter across the little inductor next to the
reset switch to check that it has not gone open circuit as it will act like a
fuse, going off pop on occasions. Have a look at the co-processor
checking that it is marked V 0.7. It could be one of several other types
which will probably be the cause of the problem. When you have
managed to get the machine working with the standard specification
8049 then you can experiment with other ‘improved’ versions. If the
machine subsequently falls then super chips that have just been
inserted cannot be all that super. With the voltages correct, connect the
two ports together using a cable then use a small basic program to send data in both directions from one port to the
other. See appendix 1 The faults encountered are: Failure to transmit data. Failure to receive data. Missing
characters received. Incorrect characters received. Occasional bits of garbage on the output. Check once again
that the voltages are correct on the MC 1488 serial driver ic. They must be +/-12 volts. Checking the voltage
across the serial port is not adequate as the -12 volts is not available. Grab hold of the 78L12 regulator with
your fingers. If it is too hot to hold, change it for one of a larger type. Issue 6 boards have a 0.25 amp NEC 12 volt
regulator as standard. Unfortunately this type of regulator is not in any parts list I can find.

TV display

Crammed up behind microdrive one, virtually touching the microdrive ULA is the PAL converter ic MC1377p.
12



REPAIRING THE QL - (CONT’D)

Nothing really special about this RGB to composite colour converter ic with the exception that it needs +12 volt
supply. There is provision on the chip for it to produce both PAL as well as NTSC signals by pulling pin 20 high
or low.

The board layout in this area is not conducive to a noise free output signal thus both the TV display as well as a
composite colour monitor display has the irritating dot crawl. Perhaps some enterprising person will be able to
get rid of this unwanted feature eventually as the same chip is used on other computers that produce a far
better display. The answer to the dot crawl is to strap 0.01luf capacitors across the three input electrolytics to
improve the display slightly. However a more complete solution is to use the tiny video display board from the
defunct Amstrad/Sinclair computer as an external unit fed from the R,G B and sync lines.

Only two main failures are associated with the MC 1377p or it’s associated components. They are either no display
or a super noise free black and white picture. Absence of a TV display indicates a missing +12 volt supply or the
chip itself has failed. Look at the background noise level on the TV to see if it increases when the QL is
powered up. You may get some indication. The best way is to puta scope on the three input lines, the crystal
connection pins and the input to the video modulator. I have heard many tales about having to change the screened
modulator block but in 8 years I have only changed one that had been physically crushed.

A nice crisp black and white TV display indicates that the MC 1377p is OK but the crystal is not oscillating or an
associated component has failed. There is a series of capacitors, resistors plus an odd inductor all in a row. The snag
here is that the resistors look like capacitors. whilst the inductor looks very similar. It ain’t *arf confusing until you
sort yourself out. The short answer is to cut your losses and change all the bits at once. Saves on labour at the

expense of a few cheap parts.

Much rumour has surrounds the difference between the European and American QLs. In reality the difference is in
the crystal frequency along with it’s related components with a pin of the MC 1377p chip being connected to +12
volts to produce NTSC signals. The ROM also has it’s part to play in this but that is a different story.

Mono Display

The R, G, B and sync signals are combined by a single transistor to produce the mono 1 volt 75 ohms impedance
signal. Avoiding the MC 1377p video chip gives a nice clean signal without noise and the dreaded dot crawl. 1
have only seen a couple of QLs on which this transistor has failed. A B C 108 or similar is OK as a replacement.

Network

There is a persistent rumour that many early QLs did not have the hardware for the network fitted. I have checked
many hundreds of boards of all Issues from Issue 4 to Issue 7 and in all instances the network hardware is fitted.
I cannot imagine why it should not be as it is just a single cheap transistor.

Final checks

Before the main board is put back in it’s case it should be run with the microdrives attached including the
regulator and heatsink. Make sure you have used some thermal paste between the regulator and the heatsink. Leave
it running for at least an hour before fitting it to the case with the keyboard rested in on top. I put a couple of
elastic bands round the assembly before a retest as I have found by bitter experience that if the screws are inserted
before a final check there is usually a minor problem. Normally this may be a folded membrane tail or an LED
connection that has jumped out. If an LED positive connector jumps out then it is very obvious as the LED will
not illuminate. If the negative connection jumps out it can contact any part of the board in that area with
unpredictable results. It can cause the machine to crash regularly or prevent some part of it functioning and in one
extreme example caused the power supply to burn out..

Fitting of microdrives to the board is an absolute nightmare unless you have a Samsung machine. Get yourself some
turned pin socket strips and cut them to length. Fit the microdrive tails to the socket strips then fit the assembly
to the board in one easy movement.



REPAIRING THE QL - (CONT’D)
Microdrives

These have been left to last. I do not attempt to repair them as I have a stock of new tested units to last me well
into the future. However here are a few notes.Noises from the motor indicate that the bottom bearing is worn out
thus the unit has to be replaced. The motor has an electronic speed control accessible from the outside via a small
hole underneath. Tweaking this enables you to get more sectors on a cartridge also by going to extremes you can
cause the unit not to read any other tapes.

Read/write failures especially on MDV1 are due to the ULA on the head board failing which in turn was due to
lack of quality control on early production units. Coloured spot labels indicate factory quality control checks on
both the ULA and the tape head.

Later tape heads have the casing connected to ground. This head is fixed in position and cannot be realigned not
even by brute force as one QL author found to his cost.

MODIFICATIONS

Tom Bent carried out a great deal of work in making the QL more reliable. Similar mods appeared on other
machines particularly the Samsung built units and are worth using.

= 1. Connect pin 15 to pin 35 on the 68008 then connect
b pin 13 to this bridge with a 0.01uF capacitor. This is
8 better carried out on the print side of the board as it is
—— then permanent.

2. Replace the LS logic chips with HCT versions.

3. Replace the large electrolytic under the heat sink as it
looses performance due to it being run at a high
temperature..

4. Replace all the electrolytic capacitors on the board and
on the power supply as after 10 ten years operation they
are well past their life span.

5. Fit ferrrite beads on the wire running from the 78505

/
QL board mods o to the memory supply track next to the left hand
& hamisig T1ov Do membrane connector.
0.5 amp reg. m s

EXTRA INFO

Inserting or removing any peripheral with the QL powered up may cause damage to the QL as well as the
interface. Usually one of the buffer chips on the peripheral fails and it may zap out the 8301 in the QL. On the
early CST board the EPROM sometimes becomes scrapped and occasionally the WD 1770 becomes faulty. I
think that the scrapped EPROM s are a direct result of inserting them the wrong way round. It is vital that careful
notes are made of chip orientation before they are withdrawn. Do not rely on the indentation on the sockets as
these are often incorrect. This board also had the 34 way connector fitted upside down later only to be corrected
on the second version. PCML corrected an upside down disc drive connector with many bits of wire soldered
across various points to effect the change. The later board was correct.

MEDIC had, what to them, was the bright idea of using the data cable to carry the power from the supply unit built
into the disc drive casing, down to the Medic board. The reason for the separate power supply was based on
information from Sinclair in one of the news sheets that the QL power supply was not capable of supplying the
current needed for both the QL. board and a large add-on board. This in formation was immediately proved to be

14



REPAIRING THE QL - (CONT’D)

incorrect. The resulting MEDIC combined double disc drive and large power supply formed a large heavy lump

which may have been tolerable if the polarised connected
had not been fitted the wrong way round in several
instances. Luckily MEDIC fitted an adequate number of
buffer chips to the board with the result that stuffing 9
volts into places only where 5 volts should go only two
or three logic chips need replacement. It is quite safe to
plug the disc drive ribbon cable into the interface with
both the QL and the drive unit powered up. This is
because the signals on the disc drive are active low. The
only time that this practice is to be avoided is if there is
a disc in the drive unit with data on it. If the data cable
connector has no locating lug on it and it is plugged in
upside down then the read/write heads will be lowered
on to the disc and rubbish is written to it at that spot.

Keyboard Products produced three different keyboards to
be marketed by Schoen. The first one that sat over the QL
has mechanical problems introducing key bounce. The
later ones with a pc style keyboard has another special
8049 to match the keyboard being used. No replacements
are available. The code in this 8049 is very different to
the Sinclair 8049 therefore the chips are not
interchangeable.

SCHOEN KEYBOARD
INTERFACES

CONNECTOR

0 ) Q Casiy | I
C2L o™ == E w7
00 =

The difference between the XT style & the
is taken care of by the code in

_ Many Interfaces have a ROM fitted whith the CE line cul and

tied to 5 volts. When an EPROM is used the CE line is grounded.

The Problems I've Seen

Troy, Michigan, USA - Don Walterman

Dennis has asked me to add some comments about my experiences repairing QL motherboards. I haven’t taken
detailed notes while making individual repairs so this will just be some general observations. Dennis follows a more
structured approach than I do. However, his description of his work area fits mine as well.

I received five defective U.K. QL motherboards as part of the package Dennis offered a few months ago in Quanta
(the package was well worth the asking price). I also have repaired some U.S. QLs over the past few years.

I prefer to repair QLs using the Minerva rom. Its built in memory tests are a big help. Any descriptions made of the
QL wake up sequence apply strictly to Minerva and will not be completely true of other QL roms. The QL goes thru
some specific phases as it wakes up. It helps to understand these phases when troubleshooting difficult problems. The

phases as I’ve seen them are:

no display initial state or power supply not up to five volts
red and green vertical bars 8301 working, not executing rom yet, not writing to ram
geometric (checkerboard) with Minerva hex error message and random dots in wrong places - check ram

and interconnecting traces

white screen failed to store data or dead 8301
green screen failed to retain data as written
tweed pattern reading and writing to ram successfully (may also have Minerva error

message over tweed) blank screen with Minerva logo 8302 wakes up and
communicates with 8301 (in bottom right only ) can also be defective

7418257

Roms installed messages
Copyright on bottom left screen

15



The Problems I’ve Seen - (CONT’D)

Most often the faulty QL wakes up with a memory test failure. I note three items right away. First, the Minerva
memory data which must be decoded on a working QL using the ramfail_bas program. Ramfail_bas is a very useful
program. You enter the hex data provided by Minerva and it draws the QL ram layout on screen with the suspect
chips highlighted. It has been a big help in locating bad ram (and in finding problems I have caused when
unsoldering the old chips).

Dennis is right, for some reason these memory chips do not come out easily. Although I have a lot of experience
unsoldering chips, I've given up on these ram and clip the leads, remove the chips then clean out the holes. This
seems to preserve the traces on board in much better condition. Second, I check for chips that are running warm.
Any ram chips that heat up after a few minutes on time are defective. Third I check to see if the data lines are shorted
to ground. Use your meter set to ohms and measure between pins 14 and 16 with the QL powered off. The worst
QL I repaired started as completely dead (no display). The five volt supply was so low the 68008 would not wake
up. This was caused by shorted data lines on the ram chips. After cutting the proper data line, the power supply
returned to five volts.

If any ram chips are suspect, replace them. You don’t want a marginal chip to ruin all the repair time you have
invested. One technique I picked up from the service manual suggested using a jumper wire to short the data lines to
ground. This works when you have a memory fault on screen. By shorting one bit at a time you will create a set of
thin vertical lines on screen. When the lines you create overlay the bad dots on screen you have found the bad
memory chips. I have a large stock of spare memory chips. You can probably find your own cheap supply of ram
chips by checking computer shows. I see many computer boards sold for a few dollars that have a large number of
socketed 4164 ram chips. Make sure to use sockets when replacing ram. You really don’t want to unsolder these
again do you? I have very good luck using machine pin sockets. They cost more but they give you good reliable
connections.

Other problems I've seen include:

Broken trace between pin 25 on the 8301 and pin 7 on the 8302. This is the cpuclk line. Without the clock the 8302
never started running. This was the blank screen with just the Minerva logo in the bottom right corner problem. This
was an issue 4 U.K. board. It had a number of other problems as well. The reset switch was defective. Sinclair only
used one side of it so it was simple to just run jumper wires to the good side. This board also had some bad ram. I
ended up replacing all of it before I found the broken trace. You really do need lots of patience. This board works
just fine now...

Broken trace between 8301 and monitor DIN connector. Problem was no blue on screen.

Many, many whité screens. Always bad 8301 chips. This problem seems much worse in some QLs that use Gold
Cards and have been moved to a case with a switching power supply. New Super Gold Cards come with their own 5
volt connector to prevent this.

Another class of problems has been 68008 cpus that seem to work in some situations but are really marginal. I have
seen defective 68008s that could drive either a memory expansion board or a disk interface but not both at the same
time. This would show up as not ’seeing’ the toolkit rom on the disk interface at wakeup.

RS232 problems... The only hardware problems I've seen have been some bad 1489 chips. This chip converts the
+12 and -12 volts that RS232 uses to the +5 and 0 volts that the QL’s internal logic uses. The symptoms of this
problem are printing would work but a modem would not. All other RS232 problems I've seen are related to the
lousy code in the original 8049. This can be permanently fixed by replaceing the 8049 with Hermes. I view this as a
software problem since it is the code the 8049 executes that is very poorly written. The hardware was not defective.

Microdrive problems.There is not much to say here that has not been said many times before. So, one problem I
have seen is the microdrive runs whenever the QL is on. This can be caused by the drive transistor failing. This
transistor is not on the microdrive assembly but behind it under the heat sink on the QL motherboard.

Hopefully this will help keep your QL running far into the future. I’d welcome any additional information or
corrections.
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A COMPLETE COMMON SENSE FINANCIAL PROGRAM FOR YOUR QL

Do you know where your money was, is, will be? Keeping track of money is the 2nd most useful function (right after word
processing) you can do with your computer. Qlerk is a rock solid ARCHIVE based financial program for the home or small
business. You only need a Trump, Gold, or SuperGold Card with 2 - 720k drives or better to precisely handle your money.

Pays Bills Receives Income Reconciles Bank Accounts
Makes Invoices Makes Purchase Orders Prints Checks

Prints Address Labels Handles Sales Taxes Handles Income Taxes
Does Payroll Keeps Inventory Low inventory waming

Does Periodic (Cyclic) Payments Does Periodic (Cyclic) Income Maintains Savings Accounts
Maintains Cash Accounts Maintains Charge Accounts On-line Help

Elaborate Data Protection Easy Built-in Data Backups Easy Data Correction
Category Report (why, when) Activity Report (who,wher) Powerful Address Subsystem
Will Autornatically Set Up RAM Files User Definable Fields and much more

PRICING

DQLerk (a Public Domain Demonstration Version of Qlerk)  $5.00 US/Canada $7.00 Elsewhere (refundable if QLerk ordered at a later time)

Qlerk Program on Disk with Tutorial Doc File $29.00 US/Canada - $31.00 Elsewhere

QLerk Manual (150 pages of details) $29.00 US/Canada $34.00 Elsewhere

QlLerk Program with Tutorial and QLerk Manual both $50.00 US/Canada  $57.00 Elsewhere

The above pricing is for payment in US Dollars by Postal or Bank or Travelers Check with Wood and Wind computing as the payee. Personal checks in US
Dollars okdy from US/Canada. | do not accept credit cards but | have made arrangements so that | can receive payment by personal check as long as the
check is in the standard currency of the country in which the bank resides. So | can accept personal checks in Pounds from the UK and so forth. | must add an
extra charge for my costs for this service :

For the UK For Germany Elsewhere

QLerk Program 28 Pounds QLerk Program &7 DM QLerk Program $46 in your currency
Qlerk Manual 30 Pounds QlLerk Manual 71 DM QLerk Manual  $48 in your currency
Both together 46 Pounds Both together 107 DM Both together  $72in your currency

Postage is included in the price and all orders will be shipped immediately by air mail. DQLerk (the Demo version) will show
you many of QLerk's features so you can decide if you really want the program but it is not suitable for keeping real financial
information. You may find a copy of DQLerk in your users group library or on a bulletin board or in the QUANTA Library. The
QLerk Program comes complete on a disk with a Tutorial Doc file. The most commonly needed features are covered by the
Tutorial and those with simple needs would probably find this sufficient. There is also a complete indexed manual of 150
pages which | offer separately or together. Those with complex finances or a desire to know all the details should purchase
the Program and Manual both. Special functions and reports can be created upon request for a small fee. So buy your
copy of QLerk today and get ready for the Tax Man. Order from :

Wood and Wind Computing
Bill Cable
RR3 Box 92
Comish NH 03745 USA

Phone : (603) 675-2218



/Address Book & Label Printer £15.00 fapen Golf E12.50\ (Spectrum Emulator Zm/HT £40.D{:J\
AMD Airplan £10.00 Open World £18.00 Speedscreen (disk/mdv) £15.00
Banter £25.00 Page Designer 3 £40.00 Speedscreen(Eprom+disk/mdv) £30.00
BASIC Reporter £10.00 Painter £25.00 Spellbound £30.00
Bible text disks £20.00 P.AY.E. Master (UK only) £30.00 Spelibound Special Edition £50.00
Cocktails Waiter £10.00 PD2 Clipart £10.00 Squidgy Round The World £12.50
Convert-PCX £10.00 Pfb2Pff £60.00 SToQL £12.50
Cricket Secretary £12.00 PFData £20.00 Super Disk Index £12.00
Cue-Shell £40.00 PFList £20.00 Super Disk Labeller £10.00
Data Design 3 £60.00 Picturemaster £15.00 Taskmaster £25.00
Data Design API £20.00 Picturemaster Plus £20.00 Taskmaster hard disk upgrade  £5.00
DBEasy £15.00 Pointer Environment Idiot's Guide£2.00 Text87 Plus 4 £79.00
DBProgs £15.00 Printermaster £20.00 2488 Text87 24 pin drivers £29.00
DEA disassembler £26.00 Proforma £100.00 Typeset 94 Text 87 HP drivers £29.00
Deskjet-A5 £12.00 Proforma Font Pack £80.00 Fountext38+Founted89 (Text 87)£39.00
DEV Manager £15.00 Publishers Pack £199.00 Textidy £15.00
Disa 2 £40.00 Qindex £20.00 Text'N' Graphix £20.00
Discover £20.00 QL-PC Fileserver £24 .50 The Clipart £12.00
DJToolkit £10.00 QLiberator 3.36 £50.00 The Gopher £12.00
Easyptr 3 part 1 £40.50 QLiberator, budget version £25.00 3D Terrain £12.50
Easyptr 3 part 2 £20.00 QLibrary Manager £18.00 Toolkit 2 (disk/mdv) £19.95
Easyptr 3 part 3 £20.00 QLOAD and QREF £15.00 Toolkit 2 (EPROM) £24.95
Filemaster £12.00 QPAC1 £19.95 Trans24 £10.00
Files 2 £12.00 QPAC2 £39.95 Video Titles £5.00
Five Game Pack £12.50 QPower regulator £24.95 Vision Mixer 1 £10.00
Flashback £25.00 QRactal £20.00 Vision Mixer Plus £22.50
Flashback Special Edition £40.00 QReview issues 1-4 \Winback EZS.DD}
Fleet Tactical Command £39.95 (each, UK price) £2.00
Flightdeck £15.00 QToP £29.95 =
Floppy Disk Ultilities £18.00 QTYP2 £29.95 CFL
4Matter & Locksmithe £23.50 Question Master £10.00
ETC' Data Printer £9.95 Qu?ck Mandelbrot £15.00 FLOPPY DISKS DSDD 3.5 £0.40

ugitive £9.95 Quick Posters £10.00 FLOPPY DISKS DSHD 3 5" £0.70
Genealogist 3 £60.00 Quiz Master £10.00 ED DISKS only ’ 22'00
Genealogist 2nd Edition £30.00 Ramdisk £2.00 DISK LABELS 3.5" roll 100 22'00
Genealogist 2 to 3 upgrade £33.00 Return To Eden £17.50 DISK LABELS 0;,1 tracksr feed £2'50
Genealogist 128k £12.00 Rob Roy Pack £10.00 ADDRESS LABELS roll 100 52'00
g:udget version) RPM. , £15.00 Microdrive cartridges £2.50
rey Wolf £12.50 Scanned Clipart 1 £10.00 Add £2.50 :
; .50 postage for floppy disks, or
Home Budget £20.00 Scanned Clipart 2 £10.00 £0.50 postads if onlv ordefing labels
Image-D £10.00 Screen Compression £10.00 [l panay y 9 =
Image Processor £15.00 Screen Dazzler £15.00
IQLR current issue £4.25 Screen Economiser £10.00
Line Design 2 £100.00 Screen Snatcher £10.00
Locksmithe £14.95 S_Edit editor £20.00
Masterbasic £22.00 SerMouse (+£2.50 postage)  £40.00 QReview magazine UK per issue £2.00
MDV Toolchest £14.95 Mouse Mat for Sermouse £2.50 QReview (Europe) £2.50
MegaToolkit (disk) £25.00 Sidewinder Plus £24.95 QReview (other countries) £3.75
MegaToolkit (eprom) £40.00 (screen dumps) IQLR per issue £4.25
Micro Process Controller £64.50 Sidewriter . £15.00 \ J
MPC software £9.95 (sideways text printing)
Toolkit for use with Process Controller Slowgold £5.00 i)
Multi Discover £30.00 Solitaire £15.00 i
Music Manager £12.00 Solvit Plus 2 £20.00 Ccall te f FREE f
Network Prover £4.00 Solvit Dictionaries £10.00 f ﬁ 22r i eQ?_r a tal CORY oF-uus
\OPD Interchange £15.00/ \ Spectrum Emulator Zm/128 £28.00) | M page calmogue. )

DISCOUNTS (SOFTWARE ONLY) 5% FOR 2 PROGRAMS, 10% FOR 3 OR MORE!

TERMS AND CONDITIONS. All prices shown in UK Pounds Sterling. Software sent post free to UK.,
overseas add £1.00 per program (maximum £3.00). Bulky items - see above for postage. PAYMENT - Make
cheques or Eurocheques (in Pounds Sterling, drawn on UK branch of bank or building society) payable to “Dilwyn
Jones Computing". Payment by credit card (Visa/Access/Mastercard/Eurocard) also accepted. Minimum order is
now £5.00 due to bank charges). Goods, whether individually identifiable or not, remain the property of Dilwyn
Jones Computing until payment in full for them has been received by DJC. Under credit card company rules, we

an only send goods paid for by credit card to the cardholder’s registered address.




SOLVIT-PLUS 2

A useful little utility for helping
with getting software to run from
hard disk or directories on floppy
disk, even difficult software like
Quill. Compile a list of DEV etc
settings for all of your programs,
saves having to type in endless
DEV or SUB commands. Pointer
driven program. Compatible with
Miracle, Qubide and Falkenburg
hard disks. Expanded memory

A brand new word games program. Solve anagrams, scramble-
searches, wildcard searches to find words with missing
characters or groups of letters (? and * wildcards), palindromes,
backward words, even a simple spelling checker! Very simple to
use and above all great fun - ideal for crossword and word game
lovers! Multi language dictionaries (English, American English,
French, German, Spanish, Italian, Dutch and Welsh dictionaries
(which are also available separately as plain text file wordlists if
you'd like to use them with your own software, for example).
Requires minimum of 512k expanded memory, available on disk
only (supplied on 4 disks, including wordlists). £20.00

required, disk only. £15.00
\, y, L y
{ " f 1
DEA LINE DESIGN
Powerful machine code | | It was used to create this advert on a QL and HP Deskjet 500 -

disassembler program by | |need we say more? Now you can produce good looking mixed
Ergon Development. Intelligent, | Jtext and graphics on your QL too! Expanded memory required
able to disassemble machine | |(Gold Card or other large expansion preferred). Compatible with
code extension, knows QDOS | |virtually all printers, scaleable fonts and graphics, pointer driven.

system calls etc. £26.00 | |LINE DESIGN 2 £100.00
PUBLISHERS PACK (including Text87Plus 4) £199.00

Fﬂl.l PROFORMA FONT PACK (high quality extra fonts) £80.00

PROFORMA interface for C68 users £100.00

Floppy disk utilities, disk editor, | | PFLIST text listing utility £20.00
can help to recover corrupt files | | PFDATA data listinn utility £20.00
etc, on DD/HDJ/ED disks. £18.00 | | PFB2PFF Adobe type 1 font conversion utility £60.00

e = v

‘ QPAC2 CLIPART

If you want to use pointer environment, QPAC2 is a MUST. This| | Supplied at £2.00 per disk,
is the complete system, including the PE itself, Files, Jobs,| | subject to usual £5.00 minimum
Sysdef, Hotkeys, Buttons, Things, all those terms you've read| | order value.

and heard about. If you are serious about multitaskng and your| | RELIGIOUS (7 disks) £14.00
QL in general, you need QPAC2 - makes task switching and| | CHRISTMAS (2 disks) £4.00
other chores which are tedious on a standard QL a doddle! | | FANTASY etc (2 disks) £4.00
Requires expanded memory, disk only. £39.95 MINICLIPS (1 disk) £2.00
PE IDIOT'S GUIDE by Norman Dunbar, free with QPAC2 or by| | (small detailed pictures)

itself for only £2.00. A simple introduction to pointer environment. COMPUCLIPS (1 disk) £2.00

PAC1 - A small package of useful little accessory program | | (computer-related clipart)
for use with or without QPAC2, includes on screen calculator, | | Al FILES (3 disks) £6.00

calendar, typewriter, alarm, etc. £19.95 k(fc:r use with Line Design only)
-

Easy to use pointer driven desktop publishing program for QL.
PAGE nESIG"ER 3 Printing not to the high standard of Line Design, but less than

half the price! Includes free disk of clipart, a disk of fonts, various printer drivers and even font
editors! Ideal intro to DTP on the QL. Expanded memory, disk only. £40.00




COMPUTERS 101 (A Tutorial) an3)
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5 Mass Storage.

If the data in a computer’s memory is not to be lost when the system is switched off, some more permanent means of
storage must be found than the RAM within the system. If the computer is to remain switched on for weeks or
months at a time, more data and instructions are likely to be needed than could be contained in RAM, so even
mainframes which are rarely switched off throughout their lives need MASS STORAGE.

Mass storage devices allow computers to store programs and data in a form that will last. Most mass storage will
keep data even if the power fails completely or the system is shut down.

5.1  Floppy disk drives.

The most common storage method for microcomputers is currently the FLEXIBLE DISK, more commonly known as
the FLOPPY DISK. This uses a flat, plastic disk coated in a material closely related to the material used in cassette
tapes or videotape systems. Instead of being used to record a sound or image, it is used to record a stream of bits.
Recording on a computer disk is known as WRITING to the disk, while playing back the contents into the computers
memory is known as READING the disk.

In order to find data stored on a disk, it has to be organised in a pattern when it is saved. Most floppy disks use
regularly spaced, narrow circular TRACKS, 80 on each side. Each track is divided into SECTORS, also regularly
spaced, and so that the system can find them each sector has a SECTOR HEADER. To give the system time to read
and absorb the data from a sector, there is a gap between each sector and the next, known as the SECTOR GAP. All
of this information has to be written in blank form on the disk, along with a MAP of where everything is. The
process of preparing this information, to make the disk writeable, is called FORMATTING the disk.

The tracks are normally numbered from 0, so a 40-track drive has tracks 0 to 39 on each useable side, whereas an
80-track drive has tracks 0 to 79. There may be eight, nine, eighteen or more sectors in each track, each sector
containing a fixed amount of data. Most QL disk systems have until recently used double-sided disks, 80 tracks per
side, with 9 sectors per track, giving 9*80*2 = 1440 sectors. As each sector contains 512 bytes, or 0.5k, the disk
has 720k of storage space.

With a Gold Card or Super Gold Card fitted you may use HD disk drives (High Density), which pack 18 sectors per
track, giving twice the usual 720k, or 1.44Mb. It is also possible to use ED drives (Extra high Density), giving
6400 sectors, or 3.2 Mb. Note that, for some reason only known to disk drive manufacturers, a Megabyte on floppy
disk is often 1000k, not the more usual 1024k used when rating RAM storage.

Some older disk drives use only 40 tracks on a side, and some in fact use only one side of the disk. Fortunately
these SINGLE-SIDED drives are now rare, as the storage on a disk written in one of these drives is rather limited
compared to a modern drive. The technology involved is quite refined, as in order to read a disk, the drive has to be
able to position the drive head very accurately on the same track. It is no good trying to read track 1 at a set distance
from the edge, and next time at a different distance. Similarly, the sector packing is limited by how fast the system
can react as the disk spins.

Early floppy disk drives used EIGHT-INCH DISKS, often single sided and HARD-SECTORED. A hard-sectored
disk had one or more holes in it, close to the centre of the disk, and evenly distributed around the circular path.
These were read in the drive by a light sensor detecting a small light shining through the holes, and the timing of the
sectors on the disk could then be assured to be the same each time the disk was read or written.

Eventually SOFT-SECTORED disks were invented, in which the disk sector headers were written as patterns on the
disk when it was first formatted. No holes were required to position the sectors, and the drive became simpler.
Disks were also cheaper, as the stage of manufacture where the holes were made was eliminated. The new hardware
had to find sectors by reading the sector headers, but the technology had advanced to the point where this was easy
enough and cheap enough.
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When double sided drives arrived, storage doubled, and it was possible to fit 180k on an 8 inch, single density disk,
or 360k on a double density disk. As usual, this was seen as plenty at the time, but later became an almost comically
small capacity.

The unwieldy 8 inch disks were eventually replaced by FIVE-AND-A-QUARTER inch disks, though at first not
with the same storage capacity as their bigger relatives. The technology of the day could pack 400k onto an 8 inch
disk by this time, but 280k was pushing it for a 5.25 inch disk. Later, 360k became the norm for 5.25 inch disks,
and the 8-inch drive died from a lack of interest. The newer disks were easier to store and handle, and very soon
cheaper, too.

The double-sided, double density 5.25 inch disk arrived eventually, and gave 720k of storage. This was beaten by
the newer, HD 5.25 inch disk, giving 1.2Mb of storage, and soon this was being widely adopted. At the same time,
the new THREE-AND-A-HALF INCH disks were also becoming popular. 3.5 inch disks, as well as being smaller,
were made with a rigid plastic casing instead of the soft, vulnerable jacket of the 5.25 inch disks. 3.5 inch disks
were, therefore, soon to become the new standard.

At around the time the QL was launched, single sided, 360k 3.5 inch drives could be purchased in bulk for little
more than the cost of the two microdrives built into the QL. This looks like a serious missed opportunity to me!

As data is stored on disks, the sectors are used up. Just as when storing data anywhere else, it must be stored in a
fashion that allows the system to find it again. Different operating systems usually use different ways of storing data
and programs on disk, but they have much in common, as you might expect.

One common feature is a MAP, known on some systems as a File Allocation Table, or FAT. This is usually stored
in track zero, in a fixed location, so that it can be found without having to search the whole disk. It stores a map of
which sectors on the disk are free, which are allocated to files or programs, and which are unusable. The MAP is
used, in QL systems, along with the DIRECTORY, which is the first file on the disk.

In order that each program or data set stored on the disk can be found when it is needed, it is given a FILENAME.
The data is then stored in CLUSTERS, groups of sectors each allocated to a file. This storage does not allow less
than one cluster to be used for a file, nor any fractions of clusters. On a QL or IBM format disk, each cluster is
three sectors, so the smallest file of just one byte, or even an empty file with zero bytes, takes up three sectors.

This grouping of sectors into clusters simplifies the map and keeps it from taking up too much of the disk. Small
files take a disproportionate amount of space, but hopefully there are not too many of these on an average disk, so
the waste is not too great in most cases. Each program or datafile on the disk has an entry in the DIRECTORY.
The directory contains the filename, length, type, and some other information about the file, including which sector
is the first one in the file.

The first sector may then contain the file HEADER, which contains extra information about the file for the filing
system to use. There is also frequently a pointer to the next cluster, if the file takes up more than one cluster of
sectors. This information may be stored in the MAP or FAT instead, and these details will vary from one filing
system to another.

Clusters may be three sectors each, as in QL and IBM PC floppy disk systems, more or fewer sectors, depending
upon a number of factors. In some systems the size of a cluster can be changed from one disk to another, and the
map may contain details of the sector and cluster sizes. On QL floppy disk systems, these are usually fixed, and are
best not changed even when they aren’t fixed.

5.2  Microdrives and other tape drives.

Microdrives are a form of TAPE DRIVE. Tape drives are similar to disk systems in some ways, but are much
slower to access, and are not usually used for constant, repeated storage in the same way as a disk system. Tape
drives common in the computer industry use QUARTER INCH TAPE CARTRIDGES, and are used for backup
purposes and for archiving important data. They can often hold 80Mb of data or more.

Microdrives are a smaller, cheaper alternative, and were actually faster than some 5.25 inch drives when the QL was
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new, in 1984. The reliability of microdrive cartridges is very poor compared to disks, as they are trying to pack a
lot into the tiny area of the tape available to the drives. It is remarkable how good they are, when the problems are
considered.

Tape drives, too, divide the tape up into sectors. The first sectors usually contain mapping information that allows
the drive system software to select which of the remaining sectors it wishes to read, if the whole tape is not being
read. Some tape drive systems use an endless loop of tape, and some use a system like a cassette, where the tape
must be rewound after reaching the end. Microdrives use the endless loop system for speed. Although they are
divided into sectors, microdrives avoid the cluster system, effectively having a cluster size of one sector.

5.3 Hard disks.

Described simply a HARD DISK drive puzzles some users who have only used floppy disks, as it is rather like a
floppy disk drive, but with a disk that is sealed inside and cannot be changed. Why bother with a disk drive that can
only ever use one disk?

The answers, of course, are many. The hard disk is sealed in a low-pressure environment, almost a vacuum in many
cases. There is no dust, and the read head rides close to the disk on a cushion of air, almost like a hovercraft (I did
say almost a vacuum). Unlike a floppy disk, the head never actually touches the disk unless something has gone
seriously wrong. The hard disk platter, however, is not like a floppy disk in some important details.

The finish on a the disk inside a hard disk drive is extremely fine, like a2 mirror finish. Irregularities are polished out
in the manufacturing stages, down to the point where only a few microns separates the high and low points on the
surface. This allows much, much higher data densities than a floppy disk can manage, and is sealed to prevent dust
particles from damaging it.

As well as the disk, the mechanism of a hard disk drive is very special, too. The read head can be positioned much
more accurately, and is much smaller, allowing hundreds of tracks on some disks, and many, many more sectors per
track than any floppy drive. The disk can be spun at a very high speed, as nothing is actually going to touch the
surface, and so access speeds are much higher than floppy disks, too.

In many hard disk drives there are actually two, three, four or more disks, each with heads to read the data from both
sides, though normally the software still reads the whole thing as one big disk. On some of the fastest and largest
capacity drives, there may even be more than one read/write head to each side of the disk, allowing more than one
sector at a time to be read or written, and so allowing very fast transfer of data to or from the disk.

Instead of the 720k or 1,440k of data on an average floppy, a typical modern hard disk drive has 80Mb, or 80,000k
of data storage capacity. Some hard disks can also transfer data to a computer memory hundreds of times faster than
a floppy disk. The hard disk is like a collection of hundreds of floppy disks, available almost instantly, and without
the storage and search problems that arise from keeping so many floppy disks around. (I know about these problems
first hand - my QL 3.5 inch disk collection is well over 250 disks - over half of them backups, of course).

Because of the large capacity, it is also true that backup procedures are a good idea if data on a hard disk is
important. A backup tape drive is usually the way that business users back up a PC or Macintosh hard disk, and
floppy drives are the normal backup on QL systems.

Sector, Cluster, and MAP or FAT sizes may vary enormously on a hard disk, as well as other details of the filing
system. SUBDIRECTORIES are essential on such a system, making it possible to impose some orderly structure
upon the thousands of files that can be packed onto a typical hard disk.

When asking for a list of the files on a disk (hard or floppy), the DIRECTORY command for that computer is used.
Some files may not contain a program or data, but another list of files. It is as if a filing system had folders in it, but
some of them contain other folders instead of just paper. Using the directory command on that file will produce a
list of the further files that it contains. Some of these could also be subdirectories, too...

A common feature of hard disks is their faster ACCESS TIME compared to floppy disks. The average access time of
a storage medium is the average time taken to find the start of a selected data item on the medium. The average
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