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Understanding Digital Satellite TV

Introduction

This book is part of the "Understanding Sky Digital TV" series. If you
haven't read part 1 (which is free) please do so before reading this.

Most books about satellite TV are aimed at those people who want to fit
a motorised system. Such books are often full of mathematical equations
and technical explanations which even the time-
served installer neither uses nor understands.

This book is a MATHS-FREE ZONE. I promise you
that there is less maths in this volume than you
would need to count out your beer money!

You will find simple explanations of everything
you need to know. In fact you will probably
understand satellite TV installation better than
most installers by the time you’ve read this!

A complete description of how to install a satellite
system is included.

In addition, you will find trade secrets exposed: Short cuts and best
methods that time-served installers know from experience, plus
examples of what not to do (although some “installers” still do!)
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Before you Buy

It is imperative to decide which programs you expect to watch before
you buy a satellite TV system. This may seem to be a ridiculous
statement but it is based on bitter experience. So many times I have
heard a salesman ask “what do you want to watch” and the customer
has replied “everything” (to which the correct answer would be “Fine.
I’ll arrange for the team to fly out from America to install your 10 metre
petallised dish and you will need this all-band motorised receiver so
that will be just £99,567 and two pence, not including tax of course”).

You can’t receive everything. It’s like going to a car showroom and
buying a car which will go “as fast as possible with maximum economy
and comfort”. Like everything else, a satellite TV system has to be a
compromise which is determined by your financial budget and
planning restrictions on the size of dish.

Since this book will be out of date before it goes to print, I can not even
advise which channels are available on what satellites. You must pick up
a satellite TV magazine and read the listings or visit the Lyngsat web
site at http://www.lyngsat.com

If you want to watch English programs only, then you will need a
receiver which incorporates the appropriate decoder (which, at the time
of writing, is a Sky Digibox and card) and a fixed dish pointing at Astra
at 28.2'E with an appropriate LNB, cable, connectors and fittings. A
40cm dish will be large enough, unless you live outside the main Astra
“footprint”, in which case you will need an 60cm - 3m diameter dish.

If you want to watch programs from another satellite as well (which is
close to the Astra group) then this will be possible if you buy a larger
dish and a second LNB with appropriate fittings. Your receiver should
have either two LNB inputs (really essential for “future-proofing”) or a
switch to select each LNB in turn. A Sky Digibox is not really suitable
(it's not user-friendly, has only 50 programmable channels available for
non-Sky programmes and has limited options for some of the technical
parameters) so you'll be better off if you buy an additional digital
receiver for non-Sky programmes. However, feel free to try the Sky
Digibox for other satellites. It will give you an idea of what is available.
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Two receivers - one dish

A second receiver can be connected to a dish if you use a Twin Output
LNB. This will allow you to watch programmes
from ONE satellite. A quad output LNB will
feed four standard Digiboxes or two "Sky Plus"
Digiboxes. If you want more than two receivers
then you will need a Quattro LNB and a box
called a "Magic switch" or else an “I.F.
distribution unit” with the appropriate number
of outlets. Bear in mind, too, that every receiver
will require its own “Smart Card” in order to
descramble the relevant channels.

If you decide to have a TV in more than one
room, you may also need to consider having a
TV distribution amplifier which will feed the
programs from the TV aerial and from the
satellite receiver to each TV.

So, before you buy, make a list of what you
expect to watch on each TV set.
List the satellites and their channels and also the
terrestrial TV channels. If possible, make a list
of the satellite radio channels which might
interest you. Do you want a fixed dish pointing
at Astra, a fixed dish to receive both Astra and
(say) Eutelsat, or a motorised system to pick up
more channels (but mostly non-English) from
several satellites?

Are you prepared to accept poorer picture
quality on analogue channels which you will
not watch or do you want everything receivable
to be as near perfect as possible? (With digital
it's "all or nothing"). Find a friend or neighbour
who will demonstrate a satellite system. Try to see a motorised system
in operation. Precious few shops will be able to demonstrate these so
look around your neighbourhood for a motorised dish and speak nicely
to the owner.

page 3

Installing Sky Digital Satellite TV

It is worth mentioning
that t here are two
types of Twin Output
LNB. The one used
with just two receivers
sends both Horizontal
and Vertical channels

out of each connector,
determined by 13 and
17 volts input voltage.
The one used with an
I . F. Distr ibution unit
( for more than two
receivers) is often
called a “Dual Output”
LNB and provides
Horizontal channels
from one connector
and Vertical from the
o t h e r. Don't confuse
the two!



Think about the specifications of the receiver: Will, say, 1000 channels be
enough? (Don’t forget all those radio channels!)

If you want to receive analogue foreign channels, will you need a
separate analogue receiver or something like an Echostar 3000 which
combines both analogue and digital receiver in one box?
What about the stereo sound capability? Are you going to be able to
connect the satellite receiver into your existing Hi-Fi auxiliary socket?
What sort of connecting lead will you need? How will you incorporate
your video recorder into the system?
Will you have to use an “RF lead” or will your TV/Video accept a
“SCART” connection to give better quality pictures?

Is the decoder built into the satellite receiver suitable for the channels
you want to watch or will you need an additional decoder, CAM or
card? What about a Smart Card? Is it legally available in this country?

If you want a motorised system, what size dish do you need? Will single
band reception do or will you need a dual band or triple band LNB to
increase the number of satellites that you can handle? What noise figure
LNB can you afford? (A lower noise figure is always better but, unless

you are scanning the skies for very weak signals, you could settle for a
more affordable one without losing picture quality on the stronger
signal channels). Instead of struggling to afford a low noise LNB, can
you simply use the next larger dish size?
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Where to buy

Sky satellite systems are sold by most high
street electrical stores, by independent retailers
and by self-employed installers. They are also
sold by trade warehouses which specialise in
supplying the independents.

Where can you buy most cheaply? You
probably think that the trade warehouse will be
the cheapest. You’d probably be wrong! It is
true that the warehouse will be selling the
actual receiver and dish at a price which is only
a few percent higher than cost price from the
manufacturer. However, the high-street shops
often make little or no profit on the sale of the
goods but rely on installation and guarantee
payments for their profit. So you can probably
buy a system just as cheaply from a retail shop
as you could from a trade warehouse – and
with a lot less hassle!

A trade warehouse will want to see your trade
references and will expect you to know exactly
what you want. The salesman will not have
time to explain installation or operation of the
equipment. He is interested in “shifting large
volumes of brown boxes”. There will be no - or
very little - equipment on display and no
demonstrations. The guarantee will be minimal.
Also, the warehouse may be a long way away if
anything should go wrong! The better
compromise is to buy from a specialist satellite
retailer who will be able to provide the
specialist knowledge – well worth an extra few
pounds if it saves you from buying an
expensive mistake!
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Warning!

If you intend to use the
satell ite receiver
outside the country
where you buy i t,
make sure that the RF
output has the correct
PAL audio standard. In
the U.K. the standard
is called “PAL-I” and in
mos t of Europe it is
“PAL-G” or -BG. Some
receivers come with a
PAL-I/G swi tch
incorporated. Some
can be modifi ed by
turning a tiny screw
adjuster at the back of
the RF modulator box
– however, this usually
requires complete
dismantli ng of the
receiver in a
workshop. If you end
up wi th the wrong
standard you will be
able to get audio only
from the SCART
socket or the Audio
Phono sockets. The
RF output will give a
picture and a loud
hissing noise!
Sky Digiboxes give
PAL-I only !



Install it yourself

If you intend to install the system yourself, buy from a local retailer. You
should be able to get a demonstration and a little advice but don’t
mention that you intend to install it yourself until afterwards! The
receiver, dish and LNB will be easy to obtain, although you may not get
the exact make or model you want without shopping around. You get
your normal “statutory rights” guarantee automatically when you buy
from a retailer. Ask for a written guarantee which states any extra rights
you may have. If you can obtain an extended warranty for a reasonable
amount then do so (£40 per year in 2000 is a typical example of an
excellent guarantee if it includes call-out, that is, the engineer comes to
your house).

If you are really confident, you can buy a system by mail-order. Most of
the professionals do it this way since it saves them a lot of time and
money in running about to collect bits. Expect to pay around £8 carriage
and don’t forget that quoted prices will probably be exclusive of V.A.T. 
Make sure that the required bracketry is included. (See the section about
Installation). Cable and ‘F’ connectors may be harder to obtain. Many
retail outlets do not stock them because they employ independent
installers to do the fitting and these people buy their own cable from the
warehouse on 100m or 250m drums. Shops like Tandy and Maplin often
stock “Twist-on ‘F’ connectors” and “Self-Amalgamating Tape”.
Of course, you can order all of this stuff from SatCure!

http://www.satcure.co.uk

You will need 4 inches of “Self Amalgamating Tape” to seal the cable
connection to the LNB and make it waterproof (although I have used a
strip of “BLU-TACK™  quite successfully in an emergency).

Get it installed professionally

If you do not want to attempt the installation (very wise!) then you
might find it less expensive to buy the equipment directly from the
installer who will do the work. This is not always true, however, since
some stores have a special arrangement whereby the installer will do a
large number of installations at a special discount rate and this saving is
passed on to you, the customer if you buy from the store. A word of
warning, however! An installer who is going to make a tiny profit is
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unlikely to carry out a high quality job. Little things may be missed and
he might be quite reluctant to come back if things should go wrong. So
count your money and, if you can afford it, pay an independent to do a
first-class job in his own time.
If money is really no object, explain to him the things you know can go
wrong (read on) and tell him that you will pay a little extra to ensure
that everything is done properly. A small tip of £5 or £10 also works
wonders. If the installer makes a decent profit he will be more willing to
spend some money on fuel in order to come back to correct any faults.

You can save money by being flexible in when you will allow the
installation to be done. Insisting on having the job complete by “ten o’
clock tonight for the football” is a sure way to get an expensive, shoddy
job. Giving him an entire day in which to turn up is more reasonable.
Bear in mind that only the very first appointment in the day can be
guaranteed. 9am is usually ideal. Afternoon appointments can drift by
several hours, or may even be cancelled, if an earlier job hits a snag.

Do make it clear to the installer exactly where you expect him to put the
dish, the satellite receiver and the routing of the cable before he begins;
preferably before he sets out from home so he can collect any extra
brackets, cable, pole or other fixings.

The installer can’t change the position of the satellite in the sky! Make
sure you know which way the dish will be pointing. There’s no way a
dish can be fitted to a North-facing wall unless it’s on a pole which
allows the dish to face South over the roof. The dish must have a clear
view of the satellite. Any obstruction (even leaves on a tree) can reduce
the picture to zilch. However, the dish does not have to go on the front
of your house. There is almost always some way to avoid this.

It’s a good idea to tell your neighbours about your intentions – not to
brag but to inform them in case there is any noise and in case they object
to the sight of a dish. Neighbours can make life very difficult if they
involve the local Planning Officer!

Also, if the neighbour wants a satellite system, himself, you might well
negotiate a reduced cost with the installer since he will save petrol by
doing two jobs at the same location and may get discount from his
supplier if he can buy two or three systems at once.
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Installation Methods for Satellite TV Systems

The simplest installation can
be performed where the rear
wall of the property faces
south.

The dish can be mounted
directly to the wall by means
of the bracket supplied by the
dish manufacturer.

In the case of a house whose front wall faces south, it is generally preferable to
mount the dish on a side wall where it is less obvious.
A stand-off bracket, if needed, incurs additional expense.

Where the dish can not be
mounted on the side or where
the satellite is obscured by
trees or brickwork then it is
necessary to mount it on a
pole, using a strong stand-off
bracket with adequate sup-
ports to prevent movement in
wind. The additional work
and hardware can increase the installation cost considerably and the overall
appearance may not be as neat but it is often better than having it on the front of
the house to annoy your
neighbours, town council and
as an invitation to every
prospective burglar who
passes by.
The Sky "minidish" can often
be fixed to the chimney or
clamped to a ridge tile (not
recommended) or to a pole
which extends through the roof tiles. In the latter case, make absolutely certain
that no rainwater can get in! It's not really designed for mounting on the side of
a house at 90 degrees without extra brackets. Consider the roof overhang!
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More Complex Installations

Normally only one receiver can be fed by
the LNB. However, a special (and more
expensive) “Twin LNB” may be used to
feed two receivers via two coaxial cables.

This arrangement is often used to allow
different satellite channels to be watched in
separate rooms.

The Twin output LNB may be
used to feed two receivers in the
same house.

A Twin LNB with just one shared
dish may be used to enable two
households to watch satellite TV
channels provided that the two
receivers are fully isolated by
means of an approved distribution box. The reason is that, if one receiver
becomes ‘live’ then the other may also become ‘live’, unless isolated. A
compromise would be to ground the dish by means
of a thick copper cable to an earth rod.

If you wish to see programs from another satellite,
as well as Sky Digital from Astra, then it will be
necessary to fit two LNBs to your dish. One LNB
collects the signal from Astra and the other collects
the signal from, say, “Eutelsat”. Because the dish
can not point directly at both satellites at once, it is
usually necessary to fit a slightly larger dish to
compensate for the “off the beam” signal.

With this arrangement you can watch all the Sky
digital channels plus most of the channels from one of the Eutelsat satellites
(dependent upon which one your dish is aimed at). A Quad output LNB must be
used if you have two "Sky Plus" Digiboxes or to feed up to four standard
Digiboxes. To feed more than four you'll need a special Quattro LNB and an IF
Distribution system - not cheap!
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Trees in the way

Tree leaves are very good at blocking microwaves. However, you may
get good reception in winter if the trees are deciduous and lose their
leaves in Autumn. Alignment of the dish is not easy without a meter
and the trees aren't going to make it easier!

Try it after the leaves have gone. If you can get a signal then, which dis-
appears in Spring, you may have a case for getting the trees pollarded.
The law changed recently and you can ask your local council to get the
property owner to carry out the work at his expense. If he refuses, the
council has the right to get the work done and to sue him for the cost.
However, you don’t want to fall out with a neighbour so ask him polite-
ly first.

Usually it's not necessary to have a "hole" more than the dish width but
you'd have to make accurate measurements to determine where the hole
needs to be and to keep it clear of leaves. If you can get a picture in win-
ter then it may be feasible to get someone to climb the tree with a disc
the size of your dish to block the signal. That way you'd know precisely
where the gap needs to be.

If you can move your dish to a different lateral position or a higher posi-
tion then you might be able to avoid the trees.

Bear in mind that, in England, the satellite cluster is about 25 - 28
degrees above the horizon so you may be able to clear the leaves simply
by raising the dish a little or maybe putting it on a pole. You are permit-
ted to put a Sky minidish on a chimney without planning permission
(but BskyB won't do this for you). Use a protractor and a weight on a
string to check the satellite location relative to your dish position.

Other possibilities include putting a Sky minidish on a neighbour's
property, using a larger dish (only feasible if you already get almost
enough signal), or mounting the dish on the other side of the offending
tree itself - sometimes possible if the tree trunk is large and the lowest
branches aren’t too low..
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Installation — Not So Easy As It Looks

Although it is possible to install a
system by yourself, to employ an
experienced installer is usually money
well-spent.

An installer is used to working safely
at the top of a ladder. He understands
that a slight kink in a cable can reduce
the signal strength and ruin the
picture quality.

Even a seemingly simple act such as fitting an “F” connector plug
requires knowledge and care.

All connections must be electrically secure and made watertight. The
installer will use expensive self-amalgamating tape or a weatherproof
sleeve with waterproof silicone grease.

Everything must endure the heaviest rain fall and the strongest
ultraviolet radiation from the sun. You might be tempted to use cheap
PVC tape which will last until the next time it rains or the sun shines
brightly.

The installer should have the correct equipment such as the powerful
battery-operated drill, correct bit size and special bolts to clamp brackets
securely to the wall.

He must have the experience to make a neat job of drilling through hard
brick and soft plaster.

Although it is possible to align the dish to the satellite by using a
portable TV and guesswork, the installer will have the compass,
inclinometer and professional signal strength meter (or spectrum
analyser) to do it accurately in seconds rather than days.
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Most important of all, he will be familiar with the satellite receiver and
its controls. He will be able to tune your television and video recorder to
receive the satellite programs from the receiver and he will be able to
show you how to change channel and make any necessary adjustments
in the future.

Finally — if things go wrong — he will be the one who has to climb the
slippery ladder in pouring rain in the dark to put things right.

If you still want to do it yourself then read on ......
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Installing it Yourself

Firstly, please do not do the job by yourself; ask a friend at least to
steady the ladder.

If you have a really accurate
compass then the Astra
satellite cluster (for Sky
Digital) is located at 28.2° East
of due South. The line of sight
to the satellite position is at an
angle of 26° to 27° above the
horizontal in most of the UK.
You can use a protractor,
plumb line and a straight-
edge pointer to locate this
position – not, I hasten to add,
to align the dish but to make
sure that there is no
obstruction.

The dish must have a clear line of sight to the satellite. There is no need
to make this check if you are sure that nothing will obstruct the dish but
even trees some distance away can cause a problem.

Finding True North with your compass

A compass is a handy instrument for setting the approximate azimuth of
your dish (for example 28 degrees east of south). However, a compass
shows "magnetic north" not "true north". This is usually not a problem
in the UK. You simply add about 5 degrees so, for 28 degrees East, you
point your dish at 33 degrees East according to the compass. But other
areas have a large "magnetic variation" and you might need to compen-
sate by more than 5 degrees (or less).

First you need to find out the "magnetic variation" for your location.
This figure is usually marked on orienteering maps but may be out of
date. The best way to calibrate your compass is to wait for a clear night
sky and do this:-
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This angle increases
as you go south. For
instance, in southern
Spain it is nearer 40°.



You need to locate Polaris, the North Star*, so you can
use it as a bearing of 0°. Its position varies by less than
a degree from true North. It is necessary to use a
plumb-bob (a weight attached to a string) at arm's
length or on a stick (or fishing rod) and position your-
self to align Polaris with a reference object or put a
mark on a fence at least 20 meters (70 feet) away. Use
the plumb-bob in the least windy conditions as possible.

OK, you have positioned yourself so that the chosen object is exactly
north of you. Don't move. Place the compass on a horizontal surface
away from any metal or electrical wiring. Use the compass to check the
bearing of the object relative to the compass pointer which points at
magnetic north. The number of degrees difference is the "magnetic vari-
ation". Note whether it's clockwise or counterclockwise from magnetic
north indicated by the compass.

Place the compass near the dish position on a horizontal surface away
from any metal or electrical wiring. Note the position of due south. Add
or subtract the magnetic variation as necessary.
(Example: if true North is 5 degrees counterclockwise from magnetic
north, true south is 5 degrees counterclockwise from "S").

Now go counterclockwise (east) from this line by the number of degrees
that the desired satellite is East of South. For 28 degrees E of S , this
would be (in our example) 5 + 28 degrees counterclockwise from the
back end of the compass needle. (If you had found the magnetic varia-
tion to be 5 degrees clockwise then the desired position would be 28 - 5
= 23 degrees East of magnetic south.)

Place a long rod or line on the ground in this direction below the dish
position.Your dish LNB arm can now be pointed this way.
Now set the approximate elevation (vertical angle) of the dish and use
the signal meter for final adjustments.

* Ursa Minor ("The Little Bear" constellation) points at Polaris. If you
don't know about this then any young budding astronomer will be
pleased, not only to point it out to you, but probably to discuss the
entire galaxy, the moon, stars planets and the meaning of life, while you
shiver in the cold night air!
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Since the satellite is 36,000 kilometres away you do not gain anything by
mounting the dish very high to receive signals from it! The dish will
work on the ground, provided there is no obstruction. The only reason
for mounting it off the ground is to get a clear view of the satellite (if
walls or hedges are in the way) and to keep it out of the reach of thieves,
drunks, vandals, animals and, especially, small children!

The simplest way to install an dish system is as follows:

Take a mains extension lead with at least two sockets at the end.
For safety, plug it into a RCB (Residual Current Breaker) to protect you
from electric shock. This is most important when you are working
outside. If you don’t have one please buy one or borrow one.
Take a portable television outside. Connect the Digibox to the television
with a Scart lead. Press the [services] button to get an on-screen menu.
Note that the on-screen menu "times out" after a few minutes.

Plug both the TV and the receiver into the extension lead sockets and
turn them ON.

Note: To use the RF output of the Digibox you must select an unused
channel on the television. You must know the UHF number of this
channel! On the Digibox remote control, press [services] [4] [0] [1]
[select] [4] to get the "RF outputs" menu on screen - still using the Scart
connection. Key the two digit UHF channel number then move the on-
screen cursor down and store the change. Now you can use the RF out
connection from the Digibox to the TV. By default, the RF out channel of
a new Digibox is set to 68. If your TV has no Scart facility then you will
have to tune your TV set to UHF channel 68.

No tuning is necessary if you simply use the Scart connection.

Now turn off the Digibox and unplug the two units from the mains.
Take six metres of satellite cable and fit an “F” connector to each end.

To do this, follow the instructions on the next page.

Make sure that the copper braid can not touch the centre wire to cause a
short circuit.
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How to fit 'F' Connectors to coaxial cable

Take a knife and hold it against the plastic sleeving of the cable while
you bend the cable over your index finger, holding it
with thumb and middle finger. Move the knife gently
back and forth until the plastic begins to split. Twist
the cable and continue the split until you can remove
about 25mm of plastic sleeve from the end. Be careful
not to cut the braided copper wires inside! Pull off the
plastic cover. Separate the braided copper wires then twist them
together in a "pigtail".

Cut off the exposed metal foil shield. Cut off the white
plastic insulation to expose the inner wire core, leaving
about 3mm of white plastic insulation. This reduces
the risk of the braided copper wires touching the inner
wire core which must never happen!

Push the copper pigtail back over the outer sheath and
screw an 'F' connector over it as far as it will go. Make
sure that the inner wire core can not touch the braided
copper wires. Cut off the exposed pigtail.

Use sharp cutters to cut the inner wire core to leave
about 3mm exposed. Make this cut at a 45 degree
angle to make a point. This makes it easier to push the
wire into a connector without risk of damage or bend-
ing the wire. Be careful not to cut yourself on this sharp point!

Standard male TV plug - also called an "IEC connector".

"Barrel" to convert a male TV plug to a female.

A push-on 'F' plug adaptor.

A right-angle 'F' adaptor.
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The cable in the
pictures is suitable
for indoor use at
UHF frequencies.



Assemble the minidish. For any other type of dish, assemble it and fit
the LNB so its body hangs downward. Make sure that the Digibox is
unplugged from the mains! Screw the cable “F” connector to the LNB
and the other end to the Digibox tuner input.

If the Digibox is a "Sky Plus" model that has two inputs, use input “A”
or “1”.

Plug the Digibox and TV into the mains; turn them on and press the
[services] button to get the menu screen. Press [4] [6] to see the signal
test screen.

For the test alignment, you can mount the dish in its final position and
work on a ladder but, to give you practice and
confidence, it is often better to do this first:-

Pick up the dish assembly and rest it gently on
its lower edge. Swivel it to point in the direction
of the satellite.

Now you must be patient and tilt it slowly back
and forth while rotating it left or right until you
see an indication on the signal menu. Make sure that the transmission is
from the satellite that you want. Digital receivers can take a minute or
more to "search the data stream for channel listings so give it time. The
Sky Digibox will usually recognise the signal from Astra at 28.2° East of
due south within about 5 seconds. You will need a signal strength of
about 50% and a signal "quality" of at least 30% before the Digibox
reports a "lock" condition. Once you've achieved this point, you can
support the dish with bricks or rocks, ensuring that you don't alter its
alignment. Pressing [tv guide] on the remote control should give the
message "searching for listings". This will take a few more seconds. You
should then be able to select a programme and see a picture.

If you are unable to align the dish this way then please don't struggle
any longer but use the meter instead.

The beauty of the "Analogue/digital" meter is that it has a switch for
22kHz signal which tells your "universal" (two-band) LNB to switch to
"high band" which is where most Digital transmissions are.
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If you point the dish at, say, Astra at
19.2'East of South (Sky analogue), the
transmission strengths for both high and
low band are very similar.

However, if you point the dish at Astra
28.2'E (Sky Digital) the signal on high band (22kHz "on") is very strong
but on low band (22kHz "off") it is very weak. So it's easy to tell that you
have aligned your dish on 28.2'E as this is the only satellite in the
vicinity which gives almost no signal when you switch the 22kHz off. So
you move the dish around the approximate position for 28.2'E until you
get a strong signal with 22kHz "on". Now switch the 22kHz "off" and the
signal should disappear.

This is true at the time of writing (August 2001) but, as more
transponders are used for low band at 28.2°E, the difference in overall
signal strength between high and low bands may disappear.

Bear in mind that a compass is for approximate dish setting, using the
earth's magnetic field as a guide to the location of that little metal box
floating TWENTY FOUR THOUSAND MILES AWAY in space. But
there's a satellite positioned approximately every three degrees along
the circle above the equator - some giving strong signals in the UK,
some weak. So an error of a couple of degrees East or West will get you
the wrong satellite.

The Meter shows the actual signal from that little satellite so you can do
the final alignment with ultimate accuracy.

Digital/Analogue meter H28-8235d

This meter has a built-in 22kHz tone generator which you can switch on
or off to select "high band" with a "Universal" LNB. If you do not have a
"Universal LNB" then there is no need to buy the "d" version of the
meter. (All Sky "minidishes" use a "universal" LNB).
http://www.satcure.co.uk/accs
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IMPORTANT: The meter will reduce the signal to the receiver quite
drastically! This may be helpful in aligning with an analogue receiver
(adjust for minimum sparklies) but a digital receiver may give NO pic-
ture with the meter in-line.

You MUST NOT leave the meter in line if you want trouble-free view-
ing. Some more-expensive-meter instructions state that the meter can be
left in line but, in practice, the meter will often continue to give an audi-
ble tone and will inevitably degrade the signal - just compare the "quali-
ty" reading with the meter connected and disconnected.

Skew Adjustment

You probably know, from looking at various TV aerials, that signals can
be “polarised” to minimise interference between different stations. The
aerial can be mounted with its rods either vertical or horizontal to match
the aerial at the transmitting station. A horizontal aerial receives verti-
cally polarised signals only very weakly, and vice-versa. The result is
that neighbouring areas can use the same or similar channel frequencies
provided that they use opposite polarisations.

A similar idea is used for satellite transmissions. Every alternate trans-
mission frequency is of opposite polarisation. This allows twice as many
channels to be broadcast with minimal interference from each other.

To cope with this, an LNB contains two tiny aerials just a few millimetres
long and at right angles to each other. When horizontally polarised sig-
nals are required, the LNB is fed with 17 or 18 volts (more than 15 volts,
which is the critical switching point) and only signals from the horizontal
aerial are fed into the cable by the LNB. Likewise, feeding 13 volts to the
LNB allows only vertically polarised signals to get through. For this to
work properly, the LNB must be aligned exactly with the satellite. If the
satellite is due south then vertical really is vertical and the LNB can be
fixed with its cable hanging directly downwards. However, the satellites
are on an arc as we look at them from Earth; consequently, the LNB has
to be twisted slightly to compensate - in effect, it’s like tilting  your head
slightly to one side to read something that is not quite horizontal.
If you get this wrong then signals of one polarisation can interfere with
signals of the other polarisation, with the results that some programmes
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may be missing or “breaking up”, even though the measured signal
strength is high.

So, if LNB skew, or rotational posi-
tion, is so important, how do you
adjust it?

On the sky minidish, there is a slot
and a locking screw that allows a
few degrees of adjustment. The
actual position depends on where
you are located and how accurate
your dish installation is (i.e. is it
vertical). A professional installer
will have either a digital satellite meter which tells him when the skew
setting is correct, or a spectrum analyser on which he can see if signals
of the opposite polarisation are creeping through. The D.I.Y. installer
will have to guess. A minidish with a Cambridge Industries LNB like
the one in the picture will have the LNB set at almost the correct angle in
the UK when the locking screw is central, at position number3.
With other types of dish, the LNB needs to be positioned so that, when
you are looking at the front face of the dish,
the LNB cable is angled slightly to the left.

Focal position

The Sky minidish is matched to its LNB so the
focal position is always correct and needs no
adjustment. (The internal aerials of the LNB are precisely fixed at the
focal point of the dish). With other types of dish, the focal position may
need adjustment (if this is possible). LNBs such as the ALPS type have a
smooth 40mm neck which allows some forward/ backward movement
to set the focal position accurately. Again, this is easy with a professional
meter. With a D.I.Y. meter you simply have to try to get the highest sig-
nal reading and hope that this is correct. Bear in mind that the individ-
ual transponder signals vary in strength, dependent on the programme
content, so the overall signal tends to go up and down. Skew setting also
affects the signal reading but highest isn’t necessarily best so use the
“quality” indication on the Digibox menu screen for final adjustment.
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Safety

Most satellite receivers are not earthed. They use a "switch mode" power
supply which, in theory, makes earthing unnecessary. However, in prac-
tice, the metal case of the receiver can have a significant voltage on it -
I've measure 120 volts on some! Luckily, the available current is tiny but
there's enough to give you a sharp reminder.

This is not usually a problem unless you are at the top of a metal ladder.
If you grip the ladder with one hand and grip the coaxial cable from the
receiver with the other, you might get the full benefit!

Normally, the receiver will be grounded by its various connections to
other equipment but, to be absolutely sure, you might prefer to wrap a
wire around the 'F' connector and connect its other end to a suitable cold
water pipe or central heating pipe.

The dish metal parts should be grounded separately

The whole point of earthing a dish is to get rid of static charge that
builds up when charged particles (eg. dust) are blown across it. As a sec-
ondary measure, a GOOD earth might help prevent damage inside the
house in the case of a nearby lightning strike (but not a direct hit unless
you use solid copper bar at least 25mm diameter!)

Hammer a long copper rod or pipe into the soil and use the thickest
wire you can find to connect it to the dish. Use bolts, not solder. DO
NOT earth the dish to any house wiring earth cable since that is a good
way to get lightning or static discharge into the house.

The best place to ground the LNB cable is at the point where it enters the
house. Unfortunately, this means that you have to strip off the outer
plastic sheath and put a clamp around the shielding braid to connect to
an earthing rod. Waterproofing such a connection is not easy so it’s bet-
ter that you make the connection inside the building, close to the wall.
However, this is really “belt and braces” earthing and you might prefer
not to do it unless your building is in an area which may be prone to
lightning strikes.
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Surge protection

Quite apart from the risk of a direct lightning, hit, hundreds of modems
and Digiboxes are suffering damage through high voltage surges which
arrive via the telephone cable and the 230 volt mains power socket.
These surges can be a result of distant or nearby lightning, or an electri-
cal fault causing arcing (more common than you might think)* or a
neighbour using an arc welder.

* My own neighbour suffered weeks of problems
with fuses melting in various pieces of equipment.
Eventually, when his TV set exploded, he agreed to
pay an electrician to investigate.

The electrician discovered that the previous house
owner had replaced all the wall sockets with pretty
brass ones. Unfortunately, he hadn't tightened the
screws that secured the wires, which arced inside!

Protect your Receiver and/or computer against lightning and power
surges or voltage spikes with this Belkin MasterCube.

This mains adaptor accepts one UK square-pin plug (which can go to a
socket strip if desired) and two UK telephone plugs (in-out for modem
or telephone).

It features:-
• Earth wiring indicator
• Surge protection indicator (up to 824 joules)
• £6000 connected equipment warranty by manufacturer.
• Can you afford the risk of NOT using one?

http://www.satcure.co.uk/accs

Note: As with any such protection device, it relies upon having a really good
earth connection in the socket!  If you are doubtful about this, please get it fixed.
Ideally, the socket should have a direct connection to ground no more than three
metres away.
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Continuing the installation: Now you have the confidence that the
system works and you can apply yourself to the job of installing the dish
in its permanent position. Take careful note of the dish orientation.
Compare the direction in which the boom arm is pointing with a
compass if you have one. If you are standing below the wall where the
dish is to be mounted, mark the direction by lying a pole on the ground.
This will help you to align the dish when you are up the ladder.

Before touching any connections, unplug the TV and satellite receiver
from the mains!

Most dishes come with a wall mounting bracket and can be swivelled
East - West and up - down in elevation. Some brackets allow almost 180°
of swivel so that the dish can be set at right angles to the wall, if
necessary. You must check out this requirement when you buy the dish.

Alternatively, you can buy a dish which can be fitted onto a pole
(usually 2"/50mm diameter) which will allow you to point it in any
direction. The pole can be planted in a hole which is then filled with
concrete. It can also be fitted to a “Patio Mount” which consists of a
short tube welded to the centre of a steel plate which has fixing holes.
The patio mount can be bolted to a concrete base on the ground or on a
flat roof. The concrete base must be clamped down to resist the highest
possible wind loading.

The pole can be fitted to a wall by means of a “T” shaped bracket and a
“K” shaped bracket (called a “T and K” in the trade).

However you fix the dish, it is of the utmost importance that you make
sure the pole is VERTICAL. Use a spirit level and/or a plumb line but do
make sure that it is vertical. With a fixed dish, you will not get the best
reception unless the dish is mounted in a vertical plane and with a
motorised system it will be impossible to get the dish to track the arc of
satellites.

The bolts which are used to hold the bracket to the brickwork use an
expanding plug and go under various trade names, according to the
manufacturer. “Spit”, “Mungo” and “Rawlbolt” are all trade names of
bolt manufacturers. Most installers use a steel bolt with a plastic plug
but some prefer a steel plug. The choice is yours.
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The most common size requires a 10mm diameter hole to be drilled for
the plug. You will need a hammer-action electric drill with a 10mm
carbide-tip drill bit.

If the electric drill is not battery-operated then, for
safety, plug it into the extension lead with the RCB
mentioned earlier.
Do not drill directly through the holes in the
bracket! There is a great danger that the drill bit
will “snag” and you will have a large bracket
swinging round on the end of your drill – no joke if
you are up a ladder!

If a template is provided then use it to mark the position of the holes on
the wall. Use a spirit level to ensure that pairs of holes are truly on the
same horizontal line and vertical holes are on a vertical line, one above
the other. If no template is provided then use thin cardboard to make
your own. It might seem to add a few minutes to the time taken but will
save you time in the long run.

If you are mounting the brackets on a brick
wall, you must drill all of the holes in brick –
not in the mortar between the bricks.
Expanding bolts will not anchor firmly in mortar.

By the way; if you have never used a ladder before, now is not a good
time to learn. Get somebody with experience to do this part of the job
for you. It is most important that the ladder is sound and standing on a
firm base – not soil – about 1m away from the wall for every 4m height.
Using an electric drill while standing on a ladder is dangerous. Dust can
blow into your eyes so wear goggles and it is difficult to hold the ladder
and the drill simultaneously so be warned.

If the dish is to be mounted more than four metres above the ground
then please get a professional to install it for you.

The extreme danger of using tall ladders or of crawling up roofs can not
be stressed too strongly.
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Once the bracket (and pole, if required) is fixed in position, you must fit
the dish assembly to it. If the assembly is heavy, you may have to
remove the boom arm and LNB then refit them to the dish when it is in
position on the bracket. If you are using a Sky minidish, it can be
installed as a complete assembly as it is quite light.

Connect your six metre satellite cable between the LNB and receiver
again. Set up the satellite receiver and TV as before (making the mains
power connections last of all). Position the TV so that you can see the
screen when you are next to the dish.

Sometimes it is convenient to put the TV and receiver inside a bedroom
window. Move the dish and locate the satellite signal as before. Clamp
the dish loosely in position. To avoid "rain
drop out" it is highly recommended that you
use a "satellite finder" meter to finalise the
alignment. Indeed, if you have difficulty
with the method described, you might need
to use the meter in order to locate the
satellite in the first place. At the time of
writing, almost all of Sky Digital's
transmissions are on high band so it is much easier to locate the satellite
if you choose a satellite finder meter which incorporates a 22kHz signal
generator, which will switch the "universal" LNB to high band. The
meter sold by SatCure is low-cost and does the job very well.
http://www.satcure.co.uk/accs

Self Amalgamating Tape

Discard the six metre cable and fit an “F”
connector to the remaining long cable.
Connect this to the LNB and use self-
amalgamating tape to make the joint
waterproof. Peel the backing from the tape.
Hold the end of the tape against the cable,
50mm away from the “F” connector. Stretching the tape, wind it around
the cable with an overlap of half the tape width until the tape touches
the LNB body. Continue stretching and winding until you get back to
the starting point. Cut the tape from the reel at this point. The “F”
connector should be covered completely by the tape which will have
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welded itself to form a tight rubber tube.
(The only way to remove the tape is to cut it
with a sharp knife).

By the way; this is the point where you can
tell the professional installer from the
cowboy. I have seen Sellotape™ used here. I
have seen ordinary PVC tape used. Even no
tape at all! The professional will use self-amalgamating tape or a rubber
“boot” filled with a waterproof gel (silicone but you can use vaseline). If
the LNB connection is not made watertight then water will get into the
cable and ruin it. Frequently, the water runs down the cable and wrecks
the satellite receiver, too.

I have personally used strips of “Blu-Tack™” in the same way as Self-
amalgamating tape but I would not recommend it except as a temporary
measure.
Loop the cable below the LNB then run it back along the boom arm. The
loop helps water to run off and also prevents it from running down the
inside of the cable if the seal is damaged. The cable should be held to the
boom arm with tape or, preferably, with cable ties.

Fitting the cable

Use cable clips every 300 to 400 mm to fix the cable along the wall. Do
not hammer or compress the cable and do not bend it tightly around
corners. Any kink in the cable can reflect the signal passing through it.
Sometimes only one or two satellite channels are affected and the cause
can be difficult to find.

Where the cable must enter the building, you need a hole. A 10mm
carbide-tip drill at least 380mm in length will be needed to drill through
a standard brick cavity wall. The hole should slope downward slightly
from inside to outside and the cable should approach the hole from
below. These measures prevent water from entering the wall. The hole
should be sealed around the cable with a mastic sealant.

Where the cable enters the room, it is possible to fit a screw type socket
to the wall. Most installers will not fit these because of the expense and
difficulty and the possibility that signal loss will occur (since it does
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occur at every joint in the cable). More
important than signal loss is signal
reflection, which can cause major problems
with digital TV.

The wall plate sold by SatCure has a fully-
screened 'F' connector and can be used
without fear of causing such problems,
provided that you fit the 'F' plugs carefully
to the cables. Ready made cables are also
available.
http://www.satcure.co.uk/accs

The cable run should be kept reasonably
short since, even with good quality cable,
signal is lost if a long length is used. About
40 metres is the maximum length that
should be considered. If a longer run is
needed then you might need to fit a small
signal-boosting amplifier after every 40 to 45
metres. These amplifiers are not waterproof
and should be fitted indoors or inside a
sealed, weatherproof box.

“Cowboy” fitters have been known to use ordinary TV cable which, as
mentioned previously, can not pass the high frequency signal from the
LNB without significant attenuation. The result is invariably that some
lower frequency channels can be viewed but higher frequency channels
produce intermittent pictures or no pictures at all. Since TV cable is
available in black as well as brown or white, it is often difficult to tell
that it is not satellite cable. Make sure you get the correct one!
By the way, some of the highest quality satellite cable is available in
white but, in general, white is not a good colour to use outside since its
resistance to Ultra Violet light is always poorer than that of black cable.
The result is that the cable may deteriorate and split after quite a short
period in sunlight.

The best (affordable) satellite cable is called “CT100” (there are
equivalents with other code numbers which are equally good). This
cable has copper braid screening wrapped with copper foil. Ordinary
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satellite cable such as “RG6” has aluminium foil on copper braid. Some
moisture will always get through the plastic sheath and, when it does,
the combination of aluminium on copper will corrode and swell. The
cable will cease to perform well. This effect does not usually become
evident for several years, so don’t pay double for the “best” cable unless
you intend to install it in a position where it would be very difficult to
get access in order to replace it.

Copper foil does, however, give slightly better screening than
aluminium and, therefore, lower signal loss, which is an important
consideration for a long cable run. In addition, copper foil has excellent
conductivity so it must be used in situations where a good safety earth
connection is essential (such as distribution systems through more than
one property). 
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Professional Installation Tips

Never drill a hole through a window frame. It will cause
a.  severe rot in the frame
b.  extra expense to re-cable when you decide to fit double glazing.

(I actually saw one installation where the “installer” had drilled through
the aluminium frame of the double glazing which, needless to say, did
not work very well afterwards!)

Always drill through the wall, with a sharp, 10mm masonry drill,
downward from the inside.

Always check that there are no gas pipes, electrical wiring, central
heating or water pipes where you are about to drill. Check both sides of
the wall and make sure there is nothing in the cavity.

Never use a hammer action on the last 25mm of the wall – this will
cause a large portion of brick face to fall off.

Always seal the outside hole around the cable
with Blu-Tack, a mastic sealant, or a bathroom
type sealant (which can match the brick
colour) to prevent ingress of moisture.

Never cut the cable close to the wall on the
inside. Allow at least two metres spare – you
know that your spouse will want to move the
TV set across the room next week!

Always use a good quality satellite cable such
as “CT100”. Cheaper cable may deteriorate
over a few years and TV cable will be useless

from the start. A little extra expense now will save a great deal of money
later. (Apart from any other considerations, the TV cable centre wire is
thicker than in satellite cable and forces the LNB connector wide so that
it will not grip proper satellite cable later. Result – a new LNB required –
not cheap cable after all!)

page 29

Installing Sky Digital Satellite TV



Cable clips go in quicker and better if you use a small Lump Hammer
rather than a claw type but make sure you do not kink the cable
however you fit the clips.

Don’t be tempted to carry out an installation if it is windy or in wet
weather. Both effects increase the risk of injury, and water inside a cable
will ensure early failure. Be patient and wait for a calm, dry day.

Don’t fit the dish above a doorway because rain drips will soak you for
ever afterwards.

Before you plug the TV aerial cable into the satellite receiver, make sure
that no water can or has got into the cable or dribbled down the outside
of it. I have seen several brand new satellite receivers destroyed because
condensation ran down the outside of the TV cable. If the TV cable
comes via the window frame, always loop it lower than the satellite
receiver.

Finally, make sure that the dish is not distorted or dented in any way,
otherwise you will never get satisfactory pictures.

A Sky minidish
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Laying Cables Inside a Room

Beware the dreaded gripper rods!

Usually it is possible to lie the satellite dish cable neatly beneath the
carpet – between the gripper rod and the skirting board. Having peeled
the carpet back from the skirting board and exposed the gripper rod,
carefully lie the cable into the exposed gap but be careful – those little
“upside down tacks” through the rod are very, very sharp, so mind your
fingers and have a good supply of elastoplast to hand!

Having survived the first hazard, do be sure to fit the carpet back inch
by inch. On no account allow the cable to lie on top of the nasty little
spikes as the simple weight of the carpet on top of the cable will cause
the spikes to penetrate right through the cable, causing a very nasty
short circuit on your satellite receiver and resulting in an expensive
repair before you’ve watched even one programme!

Specialist Tools

The birth of “Boris”

Bolting large satellite dishes to walls while you are up the top of a
ladder can be tricky – basically, you need three hands – one to grasp the
ladder and two to hold the bolt and spanner.

To overcome this difficulty, we developed “Boris” – our most useful
specialist tool.

You need an old fashioned carpenter’s brace (preferably one which
ratchets in either direction); a socket set extension bar and a friendly
local garage.

Cut the male connector off the end of the extension bar and insert it into
the jaws of the brace. Ask your garage to arc weld the two together.
Now you can fit any size of socket to the brace without danger of it
falling out of the jaws.

Up the ladder, you can lean against the mushroom handle of the brace,
hold the ladder with one hand and turn the brace with the other. As the
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brace will rotate continuously and your
body weight assists the drive action on
the bolt, you will screw the bolt in with
a lot less effort in a quarter of the time
it would take with a spanner.

We obtain our old fashioned braces from car boot sales and markets at a
very low cost.

We’re into Rubber!
A rubber hammer can be used to get dents out of carrier-delivered
satellite dishes. Use a bouncing-ball action, holding the hammer loosely.
It leaves no marks or scratches and costs very little from the market.
Sharp dents can not be removed in this way. As the dish shape is critical,
don't accept a damaged one. Check it on delivery.

Click-Click
You can buy ratchet-action ring spanners to speed-up dish assembly.

Amplifiers
If you need to use a really long run of cable (to the bottom of the
paddock?) then you will need one or more in-line amplifiers to boost the
signal. Global Communications recommend the insertion of an 18dB
amplifier every 45 metres with low loss cable such as CT100. The
amplifier must be screwed to the cable with “F” connectors.

The amplifier and joints must be waterproofed completely if they are
outside. The amplifier must be fitted the correct way round. It takes its
power from the satellite receiver via the
cable so no extra connections are needed.
(Amplifiers are Supplied by SatCure).

On no account use an amplifier unless it is
really needed, otherwise the picture quality
will be very poor because the tuner will be overloaded by the signal.
The amplifier must be 45 metres cable length away from the LNB.
Where a really large dish is employed, you might not need an amplifier
or you might be able to fit it even further down the cable.
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Shopping List

• A satellite receiver with features that meet your present (and possibly
future) requirements.

• A dish. This may be any one of the types listed previously. Decide
where it is going to be fixed and by what means. Buy an LNB to suit –
fittings do vary so make sure that the LNB fits in the boom arm clamp. 

(A dish can usually be sprayed with car aerosol paint to match its
surroundings. The paint should be matt – not reflective – otherwise the
dish can reflect the sun’s heat onto the LNB and damage it. Apply the
thinnest possible layer and don’t do it until the system is up and
running because the shop will not exchange a pink dish for a new one!)
If you are using a wall-mount bracket, ignore references to "pole" etc.
• Pole conversion brackets for the dish (if required).
• Pole (if required).
• Patio mount.
• Combination wall/ground mount.
• T + K brackets (you need to know the stand-off length
required. If the pole must stick above the eaves of the roof
then you need to measure the width of the eaves).
• “U” bolts to clamp pole to brackets.
• Cable (CT100).
• “F” connectors.
• “IEC” type TV plugs and female adaptor “barrel”.
• Self-amalgamating tape.
• Bolts, 10mm diameter.
• “F” connector wall socket.
• Cable ties.
• 6mm Cable clips for nailing cable to wall (3 for every metre of cable).

You will also need tools:
• Knife and wire cutters for stripping cable.
• 10mm carbide-tipped drill, 100mm.
• 10mm carbide-tipped drill, 380mm.
• Electric hammer drill.
• Spirit level, Screwdrivers, hammer.
• Protractor, ruler, string with weight tied to end.
• Ladder.
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Connecting your Satellite System to TV and Video

There are two methods of connecting your satellite system up to your
video recorder and television set. The most common is by means of
those leads which have a TV plug on each end (often called “Patch
Leads” or “R.F. Leads”).

The other method is to use SCART leads (The multi-pin European
standard connection system – also called “Euro connector” and
“Peritel”) which employ thick cables with 21 pin plugs.

While it is “technically” better to use the SCART method, the end
product will not be a great deal different as
far as the picture is concerned but will be
much better where the sound is required to
be of top quality, especially in the case of
stereo transmissions. Most satellite receiver
handbooks show examples of connections
using both R.F. and SCART leads, but do not
go into detail about the major enemy –
namely “Cross Modulation” – a term which
leaves a nasty taste in the mouth of most
installers!

Cross Modulation (“Xmod”) can be thought of as a virus that may be
difficult to cure. Basically, Xmod occurs where various signals from TV
stations, satellite receivers, video recorders and spurious emissions from
TV sets get on top of each other, thus weakening your picture and
producing generally strange forms of patterning (“Herringbone”,
“Venetian Blind”, “Wavy Lines” and “Graininess”) on the picture.

You may have seen this previously as “Foreign interference” on your TV
picture during stormy summer weather.

So here are some simple guidelines to help you get perfect pictures, on
the assumption that the dish is already installed accurately. We shall
concentrate on the R.F. lead method of connection since this is far more
likely to produce Xmod than the SCART method.
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1) The basic connection layout

2) Remember the chain

First, TV aerial into satellite receiver.
Second, RF lead from satellite (RF out) into video recorder (RF in or TV
in).
Third, RF lead from video recorder (RF out or TV out) to the aerial
socket on the TV set.

Basically, all you need to do to achieve this is to remove the incoming
TV aerial wire from the rear of the video recorder and plug it into the
satellite receiver socket marked RF in or TV in. Fit another lead between
the now vacant socket on your video recorder and the RF out/TV out
socket on the satellite receiver.

At this stage you should check that the TV and video recorder are
working normally (the satellite receiver will need mains power but can
be left in standby).

3) Tuning in the satellite to your TV

Select an unused channel on your TV (for example, channel 7). On no
account use the channel number which you already use for the video
recorder (often 0 or 6).

Now make sure the TV is switched on and this new “satellite” channel
number is selected. You should see a completely blank screen.

At this stage, it is a good idea to practice tuning your TV. Refer to your
TV handbook and tune this new channel to get ITV or BBC.
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Find out how to STORE this channel. Test that it has stored by changing
channel then back again – is it still there? Has it lost colour?

Check the sound to make sure there is no buzz (fine tune to clear this if
there is a buzz and STORE the new setting).

Now that you have practiced tuning your TV, find out how to tune your
video recorder by selecting a spare channel on it (for example number 7)
as you will want to be able to record the satellite programmes.

Change your TV set to the normal video channel so that you can see
what you are doing on the screen. Tune in ITV or BBC on the spare
channel on your video recorder and STORE it.

Having mastered the tuning of both your TV set and your video
recorder, you are ready to bring the satellite receiver on-line.

4) Receiving Satellite

Set up a test signal from the satellite receiver. This is usually done by
pressing the "services" button on your satellite receiver handset to
generate a menu picture to look for. Note that the menu screen "times
out" after a few minutes so you may need to press the button again,
later.

On the TV set select the new unused channel and tune this until you see
the menu picture. (If your TV has Automatic frequency Control — AFC
— turn this off while you tune.) Press STORE on the TV handset. Now
switch off the satellite receiver and you should have a totally blank
screen. If you have any sign of a picture or fuzzy images you have the
makings of “Xmod” described earlier. Switch the receiver back on and
change the RF Out channel to a different number, then re-tune the TV
channel to get the satellite picture back. Repeat this process as many
times as necessary.

5) Recording Satellite

To bring the video recorder into play for satellite simply switch to the
video channel on the TV set. Return to the video recorder and tune in
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channel 7 (or the spare one you have chosen for satellite) until the
satellite picture appears on the TV screen. Remember to STORE it.

AND THAT’S THE JOB DONE!

Problems

1 Buzz on sound = re-tune TV satellite channel slightly. Be sure to
turn off the Automatic Frequency Control (AFC) while you do it.

2 Black & white picture = re-tune TV satellite channel as above.
3 Records in black & white = re-tune video recorder satellite

channel
4 Buzz on sound recording = re-tune video recorder satellite

channel
5 Grainy or poor quality pictures = bad RF leads
6 Recorded movie pictures fade in and out or picture rolls. You are

probably trying to record a "macrovision"™ encoded film channel.

If you make your own RF leads, use satellite cable and be sure to solder the
centre wire inside the hollow pin of the plug. Do it quickly or you will
melt the plastic core of the plug. Tip: file the nickel plating off it first to
expose the brass, since nickel does not "tin" easily..

If you connect your system by using SCART leads instead of RF leads,
the picture quality may be better and you will benefit by having high
quality stereo sound available, if required.

Note that, if you want to record a satellite channel that is possible but
you can’t watch a different satellite channel at the same time - although you
can watch a terrestrial TV channel while recording from satellite - unless
you have a "Sky Plus" Digibox - in which case you won't need the video
recorder anyway.
For more information see the "Piping TV Around the House" booklet.
http://www.satcure-focus.com/books

DO USE GOOD QUALITY RF LEADS – NOT CHEAP WHITE
ONES FROM THE MARKET – AND KEEP THEM AS SHORT AS
POSSIBLE.
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Multiple LNB installation

Switching between two satellites

If you have a fixed dish with two LNBs fitted
on a bracket, you will need an A-B switching
box to select each LNB as required. This type
of manual switch sits near to the receiver and
is fed by two cables from the LNBs on the
dish. The disadvantage is that you have to get
off your butt to operate it! Not really suitable for digital signals.

The CS012 LNB switch

Two cables run from the LNBs to the switch.
Only one cable is required to connect the switch
to your satellite receiver. If you mount it outside
near the dish, be sure to waterproof it fully!

The CS012 requires a voltage to be applied to a thin wire leading inside
it. Any voltage from around 4.5v to 12v will cause it to switch from
input "LNB A" to input "LNB B".

SPS1 Smart Priority Switch

Switch one LNB between two receivers automatically.

The easy way to connect two receivers to one
LNB (one at a time). The switch determines
which receiver controls the LNB.
When the "master" receiver (connected to input
'A') is turned ON, it is connected to the LNB.
When it is turned OFF, the receiver connected to
input 'B' is connected to the LNB. So you can use two digital receivers,
two analogue receivers or one of each, provided that the "master"
receiver turns its LNB voltage off in standby (Sky Digibox does not do
this). Alternatively, the switch can get its command voltage from a
flying lead connected to a voltage source which is ON when the
"master" receiver is on (pin 8 on Digibox TV Scart socket for example).
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Three LNBs on one dish

Here is a picture of my 80cm solid
"Orbital" dish with three Universal
twin-output LNBs fitted. The left
LNB is for 28.2°E, the middle LNB
for 19.2°E and the right hand LNB,
with only one connection, is for Hot
Bird at 13.2°E.

Notice that the idiot who installed it
for me (above a doorway) drilled
into the mortar between bricks. A year later, rainwater seeped through
the cracked mortar, into the wall cavity and dripped down from the
door lintel onto the floor beneath! The problem has been solved for the
moment by squirting silicone rubber sealant into each expanding wall
plug before replacing the bolts.
This represents a good example of a three-LNB setup and an excellent
example of how to create problems by drilling holes in the wrong place!
Note that each cable has a label to identify the satellite and receiver.

This 80cm "Orbital" dish (available from SatCure) can be fitted with
either one LNB bracket or two, giving the possibility of adding two or
three additional LNBs, as well as the original. The outer LNBs can be up
to 11 degrees from the centre, giving a total spread of 22 degrees.

Each bracket has a slot which allows the LNB to be slid into position
while you watch the meter. Usually, the centre LNB will be aligned on
Astra at 19° East of south and then the remaining LNBs will be adjusted
for the best signal from other satellites.
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This particular dish is extremely efficient (why else would I use it
myself?) and is one of the few which has LNB brackets available.

Although there are some brackets which claim to be "universal fitting",
they are trickier to fit, and to align, and there's no guarantee that they
will fit your particular dish. Please note that the "Orbital" LNB brackets
are sold only with the "Orbital" dish. They can not be supplied separate-
ly for use with other dishes.

Obviously a two-LNB switch like the CS012 can not handle three or
more LNBs so the simplest solution is to make a mechanical selector like
this.

A simple push-on 'F' con-
nector with plate-mounted
sockets can be used to select
the required LNB. 'F' barrel
connectors with nuts are
used as the "sockets".
Suitable plate and parts are
available from SatCure.

http://www.satcure.co.uk/accs

Three-LNB switches are available but they use the DiSeqC system which
is not implemented in the Sky Digibox.

Motorised Systems

The Sky Digibox has only 50 tunable programmes for "other satellites"
so it does not really lend itself to operating as a motorised system by
itself, although you may wish to combine it with an existing system.

Consequently, I will describe a few types of motorised and moving-LNB
systems in the following pages but I do so only for information
purposes and without details of how to install them.
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LNB movers

If you have never installed a fixed dish then you should not be
contemplating fitting a motorised system yourself. Get an experienced
installer to do it. Go by personal recommendation, if at all possible. Very
few retailers will have a motorised system to demonstrate but those who
have probably know quite a lot about it. 

However, some tiny motorised units on the market may be suitable for
do-it-yourself fitting.

The sketch shows one of these units
(called a “Multisat™” made by
IRTE). This unit moves a single LNB
along a bar which is mounted on the
boom arm.

In this way, it can track several
satellites, although the efficiency of
the dish is reduced as the LNB is
moved away from its optimum
position at the end of the arm.

The maximum arc that this unit can track is fifteen degrees. This is quite
sufficient to cover the Astra satellite cluster at 19.2°E plus all of the
Eutelsat satellites at 7°E, 10°E, 13°E and 16°E.

Unfortunately, the tiny motor uses power from the LNB supply and
could invalidate your receiver warranty so bear this fact in mind.

Another system was produced as the
“Flying Feed” – later re-named the
“SELECT-A-SAT”. This unit has the
advantage of a curved track which
keeps the LNB pointing at the centre
of the dish as it moves. It uses its own
power supply and takes no current
from the satellite receiver, although
this means that it does need
additional wires from the dish.
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Yet another system, called the “SATWALKER”, fits behind the dish and
moves the dish itself, rather like an H - H mount. This unit allows a
satellite arc of up to 50° to be tracked.
It sets skew and elevation by tilting
the dish as it moves and has a manual
search facility. The remote control
handset makes it easy to use.

The Satwalker used to be available
from the U.K. agents, Satellite Scene.

If you want to fit it yourself, Satellite
Scene have kindly provided these
instructions:

1. Plug the Remote Positioner box into
the mains for four hours before
installation to recharge its batteries,
otherwise it will not remember any satellite positions.
2. Align the dish on TV Norge at 1°W initially.
3. Dish pole must be absolutely vertical and dead in line with motor unit
4. Observe polarity of motor connections to Remote Positioner as reverse
polarity will cause serious damage!
5. To prevent accidental polarity reversal, you can fit a high current
rectifier diode (1N5402) in series with the positive lead of the motor.
6. Use good quality 4 core cable – not thin burglar alarm cable!
7. Seal connections on motor unit with bathroom sealant before bolting
down the cap.
8. If possible, use an elliptical dish of at least 80cm, as light in weight as
possible (we use a Hungarian aluminium dish).
9. Astra is on the west most limit of travel so make sure that the dish can
move a fraction further west before setting the final position. If you
don’t do this, you might not be able to move the dish quite far enough
to get the best possible signal from Astra before reaching the end stop.
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Motorised Dishes

This is an offset focus dish manufactured by Lenson Heath in the U.K.
Made out of aluminium, the dish is reasonably sturdy, corrosion
resistant and inexpensive to produce.

It can be wall-mounted, for a
fixed system, or pole-
mounted for a motorised
system.

Because an offset focus dish
must be mounted closer to
the vertical than a prime
focus dish, it may collect less
snow in winter. This is,
admittedly, not the first
consideration that might
spring to mind when you are
considering your purchase
but it is, never the less, an
interesting point.

This dish is ideally mounted on a
horizon to horizon mount, such as
the one made by Jaeger.

The Lenson dish can be bolted
directly to the H-H without the
adaptor plate which is supplied.

The H-H has the advantage of being
able to swing across the whole arc of
sky which is visible.

Its one disadvantage is lack of
strength. The unit shown here is
really not capable of holding a dish
larger than 90cm in strong wind.
People do use it with a Lenson one-
metre dish but damage can and does
occur. This H-H requires a 50mm diameter vertical pole to support it.
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This is a Prime Focus dish manufactured by IRTE in Italy. The LNB is
clamped at the focal centre of the dish which, for a prime focus dish is
also geometrically central so the three support arms are of equal length.
The type of dish to use is based on personal preference and price.

A prime focus dish is said to give a better signal, size for size, than an
offset focus dish. However, you tend to get what you pay for and a
cheap, inaccurately made prime focus dish is unlikely to perform as well
as an accurately made offset focus dish.

A similar prime focus dish is made by Precision in the U.K.
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Sky Digital for Motorhomes and Caravans

By far the best (and most expensive) system you
can buy for receiving Digital satellite TV is the
"Oyster" dish system. Budget for at least £2000.

However, for sheer ease of use, it's unbeatable. The
dish is fitted to the roof and folds down to take up
minimum space when not in use. When you want
to watch satellite TV, turn on your Digibox, press a
button and the "Oyster" unfolds and searches for
the correct satellite aligning itself automatically
within a few seconds.

It's also suitable for use on narrow boats and
other vessels, provided that they do not move
significantly when at anchor. (If you need a sys-
tem to use "on the move" then start saving up!)

For those of us who can't quite justify the cost of
an "Oyster", there's an alternative ...

Omnisat

The Maxview "Omnisat" is a manually operated 48cm dish system
which can be fitted to the roof of a vehicle in a couple of hours or less by
an experienced fitter. Allow a little longer if doing it yourself.

The support shaft is a chrome-plat-
ed 30mm diameter pole which is fit-
ted through the roof and secured in
a large plastic bush which allows it
to slide up and down and to rotate.
You'll need to select a position
inside a wardrobe and, using the
template provided, drill a pilot hole
through the roof. You'll need a
38mm or 40mm hole cutter to finish
the hole. The plastic bush assembly can then be fitted from the roof,
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secured by a large plastic nut, below, inside the wardrobe.

The dish can be fitted to the top
end of the pole and the coaxial
cable fed down through its centre.

Back on the roof, the cable is con-
nected to the LNB and the connec-

tion waterproofed with self-amalgamating tape. The cable is secured to
the folding support mechanism, as shown, using more tape to stop the
cable from being trapped by the support frame tubes. Leave generous
loops to allow for the folding movement.

Inside the wardrobe you fit the elevation chart and the pointer. Above
the black plastic support bracket you can see the black "lever" which is
actually a spanner used to lock the dish in position.

When you park the vehicle, it is most important to get it as level as pos-
sible if the elevation chart is to be meaningful. Aligning the dish is tricky
but comes with practice (and a meter!)

The Omnisat "Semitronic" is similar in design but is motor-driven and
uses a 65cm dish. Both units are available from SatCure.

For motorhome accessories including 12v - 230v invertors, see the web
site catalogue at:-
http://www.satcure-focus.com
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Dish sizes in Europe

In a motorhome you have little choice of dish size, unless you are pre-
pared to fit a luggage rack and fill it with 1.8 metre dish and mounting
hardware!

Most motorhome dishes are limited to around 65cm maximum so it's
interesting to know how far you can travel and still receive some pro-
grammes.

The images show the transmission footprints of the existing three Astra
satellites at 28.2°E. The white  "isobars" indicate from inside to outside
the need for a 50cm, 60cm, 90cm and 1.2 metre dish, respectively.

Notice that, while a 50 cm dish is apparently OK even for southern
Spain to receive the "north beam" from the satellites named "Astra 2A"
and "Astra 2B", the south beam is not receivable here even with a 1.2
metre dish. Even worse are those transmissions from "Astra 2D" where,
even the north of Spain requires a minimum size of 1.2 metre dish.

See the coverage "footprint" of Astra at 28.2
http://www.ses-astra.com/satellites/footprints/
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Using the Digibox outside the UK

All things considered, it's much easier simply to take your own Digibox
and smart card from home!

BskyB can not condone it. They have a legal duty to protect the copy-
right of the programmes that they transmit. Most programmes are
licensed for viewing in a specific country or region which, in the case of
BskyB, is the UK.

You will not be sold a Sky smartcard by BSkyB and you will not receive
a free BBC viewing card unless you apply for it from a UK address. BBC
viewing cards are regional - the UK postcode determines which TV
region programmes you will receive.

To get a free "FTV" (Free To View card) dial (08702) 438000
Give your UK address and postcode. You may be asked for the Digibox
version number and serial number from the menu screen.

The telephone connection will not work because it is a UK "0800" num-
ber and you can not insert an international dialling prefix.

Of course, you do not need the telephone connection but you will have
to pay a lot more if you want a new Digibox because you won't get the
BIB subsidy. The cheapest way is to buy a used Digibox but make sure it
is suitable and fully working (although you won't need the modem).

The box requires 230 volts/50Hz power which should be fine for
Europe. The RF output uses "PAL I" system so you will get no audio on
a European TV unless it supports PAL I or unless you use a Scart con-
nection instead (or fit a "G-Mod"). This also means that you will get pic-
ture but not sound if you extend the system using the RF connection to a
European TV. The only way to extend it would be with an external RF
modulator connected via Scart (or connect it to a video recorder via
Scart and use the video recorder PAL-G RF output) (or fit a "G-Mod) or
use a PAL-I compatible TV set (which many Philips and Grundig sets
are)..
A Pal G conversion kit is available. This "G-Mod" kit will give normal
audio through the RF outlets. See SatCure Catalogue upgrades page.
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If you are in a fringe area where reception of the "north beam" is not
good or impossible, there are two ways of fixing this. The second way is
probably better in places like Tenerife, southern Spain, Portugal, Greece.

Enter services
Press "4" twice you will then be in the add channel menu
Change frequency 11.778 V to 11.720 H
Go to Find channels and press select
Press yellow button to store

or

Press "services" then press "4" then "0" then "1" then "select".
The second line down is " default transponder". Change this to 11.720 H
Save new settings .

If it changes back to  the normal default of 11.778 V then your receiver
*is* getting a reasonable signal from the "north beam".

Which Digibox works best in fringe areas

Because of the way that the internal tuner module is designed, some
receivers work much better in fringe areas where the south beam is
much stronger than the north beam.

Panasonic TU-DSB20 (obsolete - buy used for around £200)
Panasonic TU-DSB30 (obsolete - buy used for around £200)

Not quite as good but the best new one you'll get:-
Grundig GDS310/2 (new for around £350)

Slightly worse:-
Amstrad DRX100 (obsolete - replaced by DRX200 believed to be worse)
Pace BskyB2200 (early version9F0201- slow menus and channel change)

Worse still:-
Panasonic TU-DSB31
Panasonic TU-DSB35 (has no modem - intended for hotels)
Note: the Mk2 DSB35 was rumoured to have a better tuner but...
Pace BskyB all models except early 2200
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Reception reports from Sky Digital users

Location: Gouda, the Netherlands
Receiver: Any
Dish size: 43cm Sky minidish
All channels received.

Location = Klosterneuburg  near Vienna, Austria or
Receiver = Amstrad DRX100
Dish size = 90cm

Location = South East Spain
Murcia region covering the area from Cartagena down towards Almeria.
(The southeastern corner about 100 miles south of Alicante)
There is a variety of Digiboxes being used.
Some can't get channel 4, some got all channels - mainly those with 85
and 90cm dishes. However locally supplied 1.3 metre dish or larger rec-
ommended with Panasonic Digibox (not TU-DSB31)

Location = Alicante
Receiver = Pace BskyB2200
Dish size = 1.2m Channelmas (Get 70% of the channels 90% of the time)
Dish size = 1.3m (recommended) with Panasonic (not DSB31)
Local installer = Martin 96-5635040

Location = Barcelona (Barcelona is only about 70 miles from France)
Receiver = Panasonic TU-DSB30
Dish size = 65cm minimum (80cm recommended)

Location = Benidorm
Receiver = unknown
Dish Size = 80cm
(80 cm dish does for the basic package but doesn't receive sky one ch 4
and 5 and signals of that strength)
Dish size = 1.35m offset with a 0.6dB LNB
(Get most stuff most of the day except for a few hours in the afternoon
and the middle of the night)
Dish size = 1.2m (minimum recommended for use with Panasonic TU-
DSB20 or DSB30 to get all channels)

page 50

Installing Sky Digital Satellite TV



Location: Ibiza Spain
Receiver: Panasonic TU-DSB30
Dish: 1.3m, 0.6dB LNB
Signal quality nil for 3 hours in afternoon. Astra 2d lost from 7pm
until next morning. Understand that even with a 2 metre dish there's not
much improvement.

Location: Torreblanca, very near Fuengirola, Spain
Receivers: Grundig GDS310/2 and Panasonic TU-DSB30
Dish size: offset 120 by135 steel dish,with an MTI 0.6 blue-line LNB and
All the FTA channels come in fine 98 percent of the time.
Channel four breaks up a little , but not much and not often.
40 percent signal strength and normally 35 percent quality. This could
perhaps be improved, but its too dammed hot to venture out between
June and September!

Location: Limassol in Cyprus
Receiver: Panasonic TU-DSB30
Dish size: 2.4m dish with 0.6 Cambridge LNB
(Swapped for a Genesis3 twin-output LNB with a (claimed) noise figure
of 0.4dB but the difference between the two LNBs appears to be very
small.
Receives (nearly) all channels transmitted on Astra 2A & 2B satellites for
most of the time.

Location: Brussels and Luxembourg
Receiver: Pace BskyB2500, Grundig GDS200, Panasonic TU-DSB30
Dish size: 43cm Sky minidish
All channels received.

Location: Nigeria
Receiver: TU-DSB30
Dish size: 4 metre
All channels received.

Location: Lebanon
Receiver: Grundig GDS200
Dish size: 1.65m dish 11836H default transponder
Most channels received
Dish size recommended: 2.4 metre
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Location: Israel
Receiver: GDS200
Dish size: 1.8 metre
Most channels received

Location: South France 700 miles SW of London
Receiver: Panasonic TU-DSB31
Dish size: 43cm Sky minidish
All channels except during rain
(Recommend 60cm dish or better receiver)

Location: South France
Receiver: Pace BskyB2200
Dish size: 50cm Sky minidish elevation 36 degrees
All channels

Location: Sweden
The mini-dish is good for as far N/E as Malmö, but then for Gothenburg
a 65cm dish is needed, and for any further east, a 78cm dish is required.
An elevation of about 24 deg and pointing about 16 deg east magnetic.

Location: Stockholm, Sweden
Receiver: Grundig Digibox (unknown model)
Dish size: 1m wide by 1.2m high elliptical offset focus
All channels received

Location: Gothenburg in Sweden
Receiver: Sony VTX S750
Dish size: 60 cm Triax solid
All channels received

Location: 200km WNW of Stockholm, Sweden
Receiver: Panasonic TU-DSB30
Dish size: 1 metre Lenson Heath dish, a 0,5 dB Eurostar LNB
Fairly good result but channels breaking up on the 2D in heavy rain.

Location: Basel, Switzerland
Receiver: unknown
Dish size: 1.2 metre
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Location: North Portugal
Receiver: Panasonic TU-DSB31
Dish size: 1.1 metre offset with 0.7dB LNB
All sky channels except, when rains a lot, some channels such as Sky
one, Sky movie max 1, 3, and 5 disappear occasionally.

Location: North Portugal
Receiver: use only Panasonic TU-DSB20/30 or /35 mk2 for best results
Dish size: 1.4 metre prime focus (minimum)
Dish size: 1.8 metre prime focus (recommended) one-piece spun alu-
minium dish
Avoid an offset dish if possible...when it rains, the rain falls on
the LNB feed & this makes signal a lot weaker.
LNB skew is critical of course.

Location: Palma de Mallorca
Receiver: Panasonic TU-DSB30
Minimum Dish size: 1.25 metres
LNB: 0.6 db
Default transponder set to 11.720 H
The polarisation setting for the LNB is very critical.
I also install and service SeaTel stabilised antenna platforms for the
yachting world here in Mallorca with the same results.
North beam signals generally fade out about 6:30 P.M. and don't return
for 3 to 4 hours on clear sky days.  It is worse if there is any cloud cover
or serious weather here or in the U.K. or both.

Location: Cologne
Receiver: Grundig GDS200/1
Dish: 43cm Channel Master standard Sky dish (the new one with the 
spirit level)
All channels perfect.
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Useful web site addresses

Digital Satellite TV page
http://sat-digital-tv.provider.com.pl/starte.htm

Digital Satellite TV for ex-patriots
http://www.bavaria-satellite.de/

Digital Satellite TV for ex-pats etc.
http://www.angelfire.com/me2/europetv/sky.html

Digital satellite TV in southern Spain
Solsat http://www.solsat.com
Satellite dish elevation calculation page
http://www.hansa-electronic.com/satcalceng.htm
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Footprints

<-- Left - Hotbird

Right - Telecom -->

The other booklets in this series are

“Understanding Sky Digital Satellite TV”
(Free)

+ “Piping TV Around the House”

+  “Fixing your Sky Digibox”

http://www.satcure-focus.com/books

If your question isn't answered after reading my books
and searching my web sites, please feel free to write.

See our web sites at:
http://www.satcure.co.uk (UK Sky Digibox only)  and
http://www.satcure.com (Apple Mac accessories) and
http://www.netcentral.co.uk/satcure (Analogue satellite etc.)
http://www.satcure-focus.com (electronics, free books to down-
load and I.C.E... That's In Car Entertainment - CD changers, Amps,
Speakers, subs, alarms and Motorhome accessories).

Get our monthly newsletter (free) at
http://www.satcure-focus.com/mailshot.htm
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