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Book 1 

 
Welcome to the Volkswagen Type 2 Club’s Information Sheets Service. 
 
These Information Sheets form a series are compiled and collated from 
information supplied by and for members of Volkswagen Type 2 Owners Club.  
Much was submitted solely as advice or tips on how to deal with a particular 
situation. 
 
A lot of the information has previously been published in Transporter Talk, the 
club magazine, either in the form of letters, tips, advice or specific articles, but 
some has  not.  Some of what is published here can probably not be found 
elsewhere.  
 
The series was first published in February, 1998.  One hundred  sets were printed. 
In June 1998, the series was re-printed, and a further 150 copies were produced. 
In September, 1998 a second series, of 250,  with additional topics  was prepared. 
At this time it was realised that the format would have to be altered and the series 
is now produced in easy to handle booklet form.  The second generation of Infor-
mation Sheets was first published in 1999. This new series in May 2001. 
 
Whilst every care has been taken to ensure that the information is correct it must 
be remembered that legislation and advice from manufacturers does change, and 
therefore, some information given may become outdated with the passage of 
time. 
 
It is for these reasons that the VW Type 2 Owners Club cannot accept liability for 
any loss resulting from any error, mis-statement or inaccuracy contained therein. 
 
We believe that the information published will be of  great assistance to members, 
especially to those newer members who have not had access to the earlier copies 
of Transporter Talk, which are now out of print. 
 
The Information Sheets have been produced in A5 format for ease of use, and the 
Series is not finite. It will be added to and amended on a regular basis, as and 
when new information comes to hand. News of such additions and amendments 
will appear in Transporter Talk. 
 

INTRODUCTION  
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A IR-COOLED 
The term used to describe the method of cooling the engine.  The most simple is 
on a lawn mower or motor-cycle,  where the air passing over the engine cools it 
down.  This cooling effect can be improved by increasing the surface area of the 
engine by putting fins on the outside of the cylinder and the cylinder head.  This 
cooling effect can be improved by using a metal which releases heat more 
quickly, like aluminium.  The next improvement is to blow the outside air, by the 
use of an engine driven fan, over the engine. A carefully built ducting of tinware 
around the the hot parts of the engine can maximise the cooling effect of the 
outside air. So now you can see how they came to build the engine used in the 
Type 2, and other VW’s, the way they did.  And also why any loving wife or 
girlfriend who gets a ride in a 1600 cc Type 2 carries a spare fan belt in her 
handbag.  The larger engines still have a fan but this is driven directly by the 
crankshaft. 
 

A LIGNMENT. 
Posh word for saying that both front wheels are pointing forwards, (or nearly so).  
Fortunately, the steering and front axle on our Type 2 is very well designed so 
that unless you actually hit and/or bend something, the factory set alignment 
rarely needs adjusting.  The most obvious signs of the wheels being out of 
alignment are of front tyres wearing unevenly, or the tendency for the vehicle to 
steer other than the way 
you want to go.   
 
To check the alignment 
properly you need rather 
more than just a plumb 
bob and a piece of 
string, for two different 
angles have to be 
measured very, very 
accurately.   
 
These are called TOE-
IN and CAMBER, and 
relate to the angle of the 
wheels on the vertical 
and horizontal plane.   
 
I think we will leave it 
there  before I get 
accused of trying to ‘snow’ you.  Before you do any work to rectify bad steering 
ALWAYS check your tyre pressures. 
 
 
 

Tow - in with the wheels straight ahead - V2 is 
greater than V1. 
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A LTERNATOR 
The device used to produce electricity.  It is 
usually around about the size of a large 
coffee can and bolted to the engine, and on 
the Type 2 is driven by a ‘V’ belt.  Type 2 
engines used alternators since about 1973, 
prior to that they used a DYNAMO.  For all 
practical purposes the output, as far as you 
are concerned, is the same.  About 13 to 15 
volts, DC.  (In actual fact the alternator 
output is in AC which is then rectified to 
give an output that is DC.)  So why did they 
bother to change it?   
 
Well, one of the nice side effects of the 
alternator is that it can give almost a full 
output at low engine speeds, so none of the headlamps going from bright to dim 
as you take your foot off the accelerator.   
 
WARNING!  Modern alternators are controlled by by  hi-tech circuits which do 
not like it if you accidentally short out a wire whilst playing in the engine bay!  
Look seriously at fitting one of those switches in the NEGATIVE  lead from the 
MAIN  battery, or at least disconnecting the NEGATIVE  lead from the main 
battery if you are going coal mining.  Finally, when VW designed your Type 2 
they put the right size alternator (or dynamo) on it.  How were they likely you 
know that you were likely to fit every conceivable electrical gadget on your pride 
and joy.  See drawing under ‘Negative Earth.’ 
 
The MAXIMUM output for your alternator is quoted in AMPS. (Time to remind 
you AMPS x VOLTS = WATTS.) So you can either stop hanging all those extras 
on your car or fit a larger capacity alternator.  OR be very self-disciplined, and 
not switch them ALL on at the same time. 
 

A UTOMATIC CUT-OUT 
a MAGIC black box which prevents the battery giving electricity back to the 
alternator (or dynamo) when the engine is running slowly, or stopped. (Yes, that 
is the black box that brings the RED warning light on.)  So you see, if the fan 
belts breaks, the the alternator stops turning (charging) and the red light comes 
on.  It all makes sense, doesn’t it!  On the dynamo the cut out is nearly always in 
the same black box that housed the VOLTAGE REGULATOR. This device 
keeps the dynamo output within the acceptable limits and stops it burning out on 
all the 12 volt goodies.  On modern Type 2’s with alternators the Cut-out and the 
Voltage Regulator are often built into the alternator. 
 
 

 

 

 



4 

Information Sheets 

B ALL JOINTS. 
 A mechanical linkage very similar to the Ball and Socket joint in your shoulder.  
Used by VW in the front axle where the knuckle which holds the wheel and brake 
assembly joins the axle. (Called the bottom ball joints, and yes, that’s what 
replaced the King Pins from the Austin Seven days.) Ball joints are also used in 
modified form in the steering joints.  Some ball joints have grease nipples and 
others are ‘sealed for life’.  Just about all of them have rubber seal or gaiter 
around the sliding surfaces to keep out dirt and grit. Wear and/or a tear in the 
rubber seal or the joint itself is a common MOT failure point. 
 

B HP or BRAKE HORSE POWER 
A measurement of the maximum power obtainable from the engine when 
measured on a test rig.  Strictly speaking VW measure our engine's power in kW.  
(Kilowatts, the metric equivalent of BHP) and if you insist in knowing, 
multiplying the BHP by 0.7457 gives the figure in kilowatts.  (Try slipping that 
vital piece of information in when your mate is half way through a pint and it may 
impress him, but there again...)  When you think that in about 1950 the 1131cc 
engine in the Type 2 gave 25 BHP it just shows what great advances they have 
made in what is basically the same engine. 
 

B IG END. 
T he  p i s to n  i s 
connected to the 
crankshaft by a 
connecting rod, this 
rod has two ends, and 
guess what?  They are 
called the big end and 
the little end.  Again 
they are deep inside 
the engine, you can’t 
do anything about 
them, except shorted 
their life by not doing 
the recommended 
maintenance, i.e. 
changing the engine 
oil at the stated 
intervals, or if, like 
me, you want to 
smother it with TLC, 
change the oil every 
3000 miles. 
 

 

 

Big end 
 
 
Connecting 
Rod 
 
Little end 
 
Little end 
bearing 

 
 
Big end 
bearing 
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B OXER MOTOR. 
The name given to our  petrol Type 
2 design of engines as fitted in rear-
engined vehicles.  Also known 
sometimes as a Flat 4 or 
horizontally opposed engine.  Call 
it what you like, back in the late 
1930’s Dr Porsche reckoned it was 
the least stressful design and best 
for longevity.  If it is good enough for VW, then yes, I guess it’s OK for a 
Porsche too!  BMW motor cycles, and Citroen 2CV’s also use a Boxer engine but 
with only 2 cylinders. Shown is VW 2 litre 
air-cooled. 
 

B RAKE FLUID. 
On all modern VW’s when you push your 
foot down on the brake pedal, you push a 
very fine column of brake fluid from the 
brake master cylinder to the slave cylinders 
on each wheel.  This in turn pushes the 
brake shoes onto the brake drums, or on a 
disc brake, the brake pads against the 
rotating disc. 
 
So why have I made such a song and dance 
about such a simple fact?  Well there are 
still a lot of people who don’t appreciate 
that with constant application of the brakes, 
the fluid heats up and the brake fluid 
absorbs water from the atmosphere.   
This water then causes corrosion in the 
slave and eventually the master cylinder.  
That is why VW beg you to change the 
brake fluid every 2 years, regardless of how 
much or how little you use your Type 2.  (I 
changed the fluid in my 412LS air-cooled 
estate 10 times from new in 20 years, and 
with over 130,000 miles nave never 
changed a slave or master cylinder. (Cheap 
maintenance in my book.) 
 
(Don’t forget to top up the brake fluid 
occasionally, if needed.  Failure to do so 
could cause a very sudden and complete 
loss of brakes.  Evidence of brake fluid seepage or leakage is an MOT failure.  
Frequent need to top up the fluid can be an indication of a leak in the system.) 
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‘CC’   CUBIC CENTIMETRES or CUBIC CAPACITY. 
The way we boast about the size of the engine we have in our Type 2’s.  We 
actually measure the volume of the cylinder from when the piston is at the very 
bottom to when it is at the top.  We call this the swept volume.  We then multiply 
it by the number of cylinders to give the cubic capacity of say 1600 cc for the 
engine.  The Americans used to measure in cubic inches, but now they quote 
litres, so my wife’s Cadillac has a capacity of 6 litres or to us, 6000cc. 
 

C AMBER ANGLES. 
This is one of those technical things I mentioned under alignment.  It applies to 
the front wheels in the vertical plane.  If they are closer together at the top it is 
called NEGATIVE camber, and you,ve guessed it, farther apart at the top or 
leaning outwards is called POSITIVE  camber. 
 

C ASTOR ANGLE. 
 This is the other angle I mentioned, where the wheel pivot point is so many 
degrees back from the vertical so that when you let go of the steering wheel it 
‘self centres’ like a super market trolley should but never does! 
 

C HOKE. 
This is part of  the carburettor that when engaged, increases the fuel/air ratio 
(squirts more petrol in).  It is used for starting when the engine is cold.  We are 
lucky with our Type 2’s in that the choke is automatic.  That is one more good 
reason for reading the HOW TO part of the handbook which tells you how to 
engage the automatic choke BEFORE trying to start the engine.  This automatic 
choke gets a bad reputation by some VW owners, especially they had a  manual 
choke on a previous car.  In my experience the automatic choke is super, but like 
everything else it likes TLC, not kicking.  
 

C OIL. 
Another Black Box, except that is about 2” in 
diameter and about 6” long.  It is maintenance free, 
apart from keeping it clean and dry.  It is used to 
convert the 12 volts from the battery to a very high 
voltage capable of giving a spark which will jump 
across the gap of a Sparking Plug.  How does the coil 
know which spark plug to aim at?  Well, that’s where 
the distributor comes in but you will have to wait for 
‘D’ for that. 
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C OMPRESSION RATIO. 
Another boasting term we like to use to let everyone know what a powerful 
engine we have.  We measure the cylinder volume with the piston at the bottom, 
again with the piston at the top and divide the one by the other.  So if we have  
80cc  at the bottom and 10cc at the top we have a compression ratio of 8 to 1 
(expressed as 8 : 1)  Generally, the higher the compression ratio the more 
powerful the engine per cc.  However, the higher the compression ratio the more 
strain on most of the components and the reduced life of the engine.  Some of our 
Type 2’s have a compression ratio of 23 : 1, and  a BHP of 70.  (But that’s a 
diesel story.) 
 

C ONDENSER or CAPACITOR. 
A little coloured tube about 1” long by about ½” diameter used for storing 
electricity in the ignition circuit, usually sitting on the side of the distributor.  
Treat with great respect as they can BITE. 
 

D ECOKE or to be correct, DECARBONISING 
The thing we used to have to do every 20,000 or so to the inside of the cylinder 
head and around the valves, and consisted of scraping away all the hard carbon 
deposits.  Thankfully, with modern fuel additives and better oils it is now hardly 
ever necessary. 
 

DC  or DIRECT CURRENT. 
(As opposed to AC or Alternating Current.  The type of electrical circuit we have 
on our Type 2’s, whereby the electricity passes from the Positive terminal of the 
battery to the electrical device, e.g. lights, horn etc. the back to the Negative 
terminal of the battery.  In most cars we use a long wire from  the battery via a 
switch to the device and then a short wire from the device to the bodywork.  This 
is called a single wire or earth return system.  The advantage is that it greatly 
reduces the amount of wire used, but at the same time you have to make sure that 
ALL your earth return connections are clean and tight., ESPECIALLY the one 
where the negative lead from the battery is connected to the bodywork or engine. 
 

D IAPHRAGM. 
A diaphram is used in fuel and air pumps on our Type 2 to act as  to act as a 
vacuum pump to suck up fuel from the fuel tank or to maintain a pressure 
differential across the diaphram switch.  If the diaphram punctures, odd signs 
sometimes occur that can lead to wrong diagnosis, eg, oil spraying out of the rear 
of the engine in a fine mist may not be a failed main bearing or something as 
catastrophic, but merely and oil pressure switch diaphram.  So always do a 
thorough clean and locate the actual leak point when stationary (no wind effect 
blowing oil back from the leak point) before rushing off to buy a new engine! 
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D ISTRIBUTOR. 
The device used to distribute the High Voltage spark from the coil to the Spark 
Plug at the right time and to the right cylinder.  Built into the distributor is and 
automatic advance and retard mechanism operated by centrifugal bob-weights 
that alter the moment it delivers this voltage 
according to engine speed; and also to the 
contact breaker assembly or ‘points’.  The 
points are two round blobs of metal across 
which a spark jumps every time a piston 
reaches the top of it’s compression stroke.  
The spark jumping causes burning of the 
points in time, altering the point GAP.  
Smaller gap, spark jumps earlier, so minutely 
altering the ignition timing or ‘DWELL 
ANGLE’.  One advantage of electronic 
ignition is the elimination of this spark, 
keeping the dwell angle constant, giving 
constant optimum ignition timing. 
 

D RAG COEFFICIENT. 
Or ‘Co. of D’.  Measurement of how easily 
the body shape slips through the air.  The less 
resistance, the less power required to for a 
given speed, hence a better quoted fuel 
economy figure.  The best example is the 
modern ‘Jelly Mould’ similarity between 
many of the Ford, Mercedes and BMW’s etc.  
But don’t be totally taken in.  This smoothing 
of the outer shape sometimes greatly reduces 
the inner useable space (unless you are 
rounded all over, like some lady members.)  Have a look inside the front of the 
latest VW Transporter (T4) and you will see what I mean. 
 

D RIVE SHAFTS. 
Now here we have something that all rear-engined Type 2’s have. Long, long ago 
most cars had the engine at the front, sent the power via a gear box and prop. 
shaft (or propeller shaft) to the differential in the centre of the rear axle.  Here it 
was turned through 90 degrees and transmitted via half shafts to drive the rear 
wheels. I don’t need to tell you how much power was lost bin travelling this 
complicated route. 
Well, Prof. Porsche said that when designing the Beetle, if you put the engine in 
the back, and send the power via the gearbox and then straight out to drive the 
rear wheels via drive shafts you must end up with a better and more efficient 
unit.  He was right and so they stuck to the principle for all the Type 2’s until 
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August 1990.  Because the rear wheels need to go up and down independently, to 
cater for bumps etc. these drive shafts had to have clever joints at both ends.  
These are called ‘C.V’s.’ or CONSTANT VELOCITY joints.  CV joints lead a 

hard life, are precision pieces of engineering, and yet require no regular 
maintenance.  BUT, you must make sure that the boots or gaiters covering them 
are not split or worn. 
 

D WELL METER. 
Test meter used to measure the dwell angle, see under distributor for definition of 
dwell angle. 
 

D YNAMO. 
The device used to generate DC electricity on Type 2’s prior to about 1970, 
superseded by the alternator.  See under alternator for a further description. 
 

E ARTH. 
You may remember when I wrote about Direct current that I said most cars, 
including our Type 2’s use a single wire or Earth return system.  This means we 
use  the body of the vehicle instead of lots of wiring to complete the return side or 
NEGATIVE side of the electrical circuit back to the battery.  This is called a 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Exploded view of a typical drive shaft 
with Constant Velocity joints on each end 
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NEGATIVE EARTH, only to differentiate it from a very short period of time 
when certain car makers used a POSITIVE EARTH electrical system.  With the ‘-
ve’ earth (note approved abbreviation) on our Type 2’s there are certain 
precautions you MUST take when making a new earth connection on your car, 
such as when fitting an extra fog light or a 12 volt hair drier socket! You must 
make sure that you remove all the protective coating right back to bare metal. 
 
This then leads to a potential corrosion point, which in time can give a ‘bad 
earth’. 
 
So you can see just how important the earth is.  We get round this by fitting a 
series of EARTH POINTS to the body during assembly so that we can hook onto 
these at a later date..  They give these points numbers and locations in the wiring 
diagrams, i.e. No 30 Earth point next to the relay plate, L/H side under dash 
panel, or 63 - Earth point left tail light bulb holder.  One further point when 
looking for a new earth.  Make sure your new earth point is connected to the body 
of the car, for with so much more plastic and rubber used in various parts you 
sometimes find whole sections, such as front bumpers, bonnets etc, electrically 
isolated from the main vehicle body.  In fact most large assemblies should have 
an EARTH STRAP.  I am sorry to have gone on so much about EARTH but it is 
much more important than most people realise, and a large number of electrical 
faults are traced back to a BAD EARTH.  ‘Nuf said, but see drawing under 
‘Negative Earth.’ 
 

E LECTRONIC IGNITION. 
The introduction of the micro chip has allowed is to replace certain parts of the 
ignition system with  SOLID STATE  components.  That is components with no 
moving parts.  At the same time we can use accurate electronic beams and 
transistors, (electronic switches) instead of contact breaker points.  The 
advantages of this is more powerful and more accurate ignition, hence easier 
starting and less drain on the battery.  Words you may hear thrown casually about 
include Hall or pulse signal generators, TCH-1 switch units , DIS switch unit.   
 
Your car may have all, some or none of these, but don’t worry, if you haven’t got 
one then you don’t need one!  For those Type 2 owners with conventional 
ignition, fitting one of the after market electronic units is, in my opinion, one of 
the few gadgets which is well worth the money.  The tendency for the Dwell 
Angle to gradually change is eliminated, and the save on the battery load due to a 
more instant start is a blessing. However, remember with electronics goes 
potential problems.  You must take more care when ‘playing in the engine bay, 
for some ‘little black boxes, will lay down dead if exposed to the odd dab of 12 
volts from a spare live cable, and a bite from a HT lead can bring more than a tear 
to your eyes!  (Adrenaline proved brown syndrome. 
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E ND FLOAT. 
Similar to the gap between head and/or toes and the end of the bath tub.  That is 
the amount a surface, such as a bearing can move on or in another surface.  The 
most common example in a Type 2 is the front wheel bearings.  These taper roller 
bearings have a very small amount of END FLOAT ALLOWABLE, fortunately 
this is adjustable to compensate for wear.  Don’t guess the amount, check you 
manual or ask someone. 
 

F AN BELT. 
The name give to the Vee Belt that drives the cooling fan from the crankshaft 
pulley on the Type 2 with the 1600 engine.  On Type 2’s with the larger air-
cooled engines and those which are water 
cooled it drives the dynamo or the 
alternator and more correctly should be 
called the Vee Belt, although it has in fact 
more of an inverted ‘A’ cross section. 
 
The crankshaft pulley has 1, 2 or even 3 
grooves in it depending what extras you 
run.  On ‘J1TNY’ we have the most I 
have seen on a Type 2, with 3 separate 
Vee Belts for the alternator and cooling 
(water) pump, the power steering pump 
and the Air Conditioning Compressor.  
NOTE.  On the later water-cooled Type 
2’s the cooling van is driven by an 
integral electric motor which only turns if the engine is above a certain 
temperatures.  This is why the owners of water-cooled Type 2’s sit there with big 
smiles on their faces (and nice warm unmentionables) after driving only about 
half a mile!  All Vee belts must be kept properly adjusted.  Cheap replacement 
belts stretch more quickly and can therefore be false economy.  Plus, you never 
get something for nothing.  The more electrical loads you turn on the more 
internal resistance the dynamo or alternator will give, and thus more load on the 
crankshaft.  As I said ‘J1TNY’ has tree Vee belts but pays for the privilege with 
fuel economy.  A high-pitch screeching sound when blipping the throttle is often 
the sound of a Vee belt slipping.  If  you don’t want to buy a spare at least keep 
the old one when you change it, so that you can use it in an emergency.  Or even 
have it on hand to give to someone else you find broken down in the middle of 
nowhere.  Finally some modern Vee belts have what look like teeth on the inside, 
this is an improvement in design to allow it to grip the pulley better as it wears, 
and is not to be confused with the toothed timing belts that they fit to the diesel 
Type 2 and many other modern cars.  We don’t have to change timing belts on 
rear petrol engined,  Type 2’s, and let’s praise the Lord for that. 
 

Checking a Vee belt on a 1600 engine 
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F IELD WINDINGS. 
The mass of thin copper wire wound round the 
inside of the dynamo, and inside of which the 
ARMATURE turns to generate electricity. 
 

F ILTER. 
Used in OIL, FUEL  and AIR  systems on Type 
2’s.  Some filters are meant to be changed 
regularly, such as modern oil filters.  Others are meant to be cleaned 
regularly, like the mesh filters in carburettors and 1600  engines.  Whatever your 
manual says says do, do it; it’s false economy not to.  On the subject of makes of 
filters, my own view is that it pays to use a well known brand, Fram, Puralator, 
Quantum etc. bought from a reputable, discount spares house.  This way VW will 
eventually wake up to the fact that in the real world they must price their filters 
competitively.  The genuine VW filter MUST be fitted whilst the engine is under 
warranty. 
 

F IRING ORDER. 
This means the order in which the mixture in 
each cylinder is ignited.  The firing order for 
most Type 2 engines is 1-4-3-2.  Mark your 
HT leads if you are not sure, before 
removing them, by wrapping round each 
lead with 1, 2 3, or 4 bands of contrasting 
coloured insulation tape. 
 

F LASHER UNIT. 
An electrical Black Box Usually fitted under the dash to make indicators flash on 
and off.  Most later just plug into the base unit.  If you fit a tow bar with 
associated electrics, you should fit a higher rated flasher unit capable of taking the 
extra electrical load when repeater flashers are working on the trailer or lighting 
board. 
 

F LYWHEEL. 
 A heavy metal wheel for opposing and 
moderating by its inertia any fluctuation in speed  
the machinery with which it revolves.  On an 
engine it is used on the back of the crankshaft to 
counteract the variable torque created during  
rotation and to carry  the engine over the dead 
centres smoothly when it is not firing.  In effect it 
is balances the power created by all the moving 
parts travelling in all directions. (Rotational, 
vertical and horizontal.) 
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F OUR STROKE. 
Also known as the Otto cycle after the inventor and describes the type of engine 
fitted to our Type 2’s (even the diesel ones.)  It refers to the number of strokes a 
piston makes within the cylinder to complete the ‘cycle’ which in this case is 4.   
 
This is opposed to a two-
stroke engine which you 
would find on many small 
motor cycles, motor mowers 
or strimmers. 
 
In the sketch stroke 1 is 
induction, when fuel is drawn 
into the cylinder, through the open inlet valve. 2 is the compression stroke and is 
when the fuel mixture is being compressed against the cylinder head and both 
inlet and exhaust valve are closed.  3 is the power stroke, where the fuel has been 
ignited and the energy generated is forcing the piston downwards.    4 is the 
exhaust stroke when the spent gases are being forced out of the cylinder through 
the open exhaust valve. 
 

F OUR WHEEL DRIVE. 
As the name implies it is used to describe a vehicle which is constructed so that 
all four wheels are capable of being driven by the engine at the same time.  As far 
as Type 2’s are concerned this vehicle will be called a ‘syncro’. (See later entry.) 
 

F RONT WHEEL DRIVE. 
IMAGINE a Type 2 going backwards!  Well you almost have it.  The engine is 
installed in the front of the car and drives the front wheels via, you,vel guessed it, 
Drive Shafts and  Constant Velocity joints just like they did on VW’s in the 
beginning.  The extra clever thing is that the front wheels not only have to be 
driven, they have to be steered as well.  There are advantages, especially for fast, 
high powered  cars, but there are also disadvantages as well.  Just watch any front 
wheel drive camper on a wet camping field.  To be fair that is not always the fault 
of the van, but of the converter who has failed to distribute weight evenly when 
changing the van from a load carrier into a camper van.  The new VW 
Transporter (T4) has front wheel drive and that is one of the reasons I chose a rear 
wheel drive vehicle. 
 
 

F USE. 
A purposely designed weak protecting link in an electrical circuit.  This  very thin 
piece of wire gets very hot and eventually melts if the current flowing through it 
exceeds the amount which it has been designed to withstand.  This is usually less 
than the device which it PROTECTS.  Be glad you have them or you would burn 

  1 down        2  up         3 down          4 up 
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out many electrical components instead of just melting the fuse.  Don’t replace a 
blown fuse without  first trying to establish why it has blown, using a process of 
elimination. Switch on one switch at a time and see which one causes the fuse to 
blow.  Then check the function of that component.   
 
Make sure that you know where your fuse box is!  Normally under the dash on 
the left side for a Type 2 and learn what type of fuse and at what rating your Type 
2 uses.  Yes VW have used 3 different types to my knowledge.  That does not 
include the special fuses used on the domestic side of you electrical system which 
the converter put there to protect domestic appliances such as the fridge, or the 
Propex.  Annoyingly these are often hidden away in inaccessible places. 
 

F UEL INJECTION. 
Like electronic ignition, it owes its place on everyday cars to the micro-chip.  
Expensive, high performance cars have had it for many years, with all the 
problems which went with it,  Now, with the micro processors and digital 
computers (doesn’t that sound grand) we can even have it on the later Type 2’s.  
Basically, instead of the fuel being sucked into the cylinder, it is pressure injected 
into the cylinder at exactly the right time by way of an INJECTOR. When, and 
how much fuel is injected is controlled by of friend the micro processor, which is 
fed such data as temperature, air flow, engine speed etc.  In this way the right 
amount of fuel, even when starting from cold, is supplied; hence there is no need 
for a choke.   
 
There are many small black boxes involved, or possibly, many circuits contained 
inside one black box called a control unit.  Many of these circuits operate on 
micro-volts and are easily damaged by a quick splash of 12 volt.  At about £200 a 
throw it can be an expensive lesson, so, as I have said before, isolate the the 
electrics before messing about.  Unlike Electronic Ignition, which is a practical 
and cost effective unit to fit to any Type 2, Fuel injection is not.  the number and 
cost of the many new units required to be fitted, even from a breakers yard, 
makes it not impossible, but certainly not cost effective. 
 

G AITER. 
The rubber mouldings covering the CV joints (sometimes referred to as a BOOT).  
These gaiters are designed to keep the grease in contact with the joint and at the 
same time to keep all the  road dirt,  grit  and water out.  Hence a torn gaiter will 
allow acceleration of wear to the joint and is an MOT failure point. Replacement 
gaiters are easily obtainable, either like an original or, if you don’t want to undo 
the joint, a wrap round version is available which either bolts or glues together.  
Whichever you use, you must make sure that the joint is free of dirt and water and 
has the correct amount and type of grease. 
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G ASKET. 
A thin layer of paper, cork, rubber or even copper which 
is inserted between two surfaces to prevent a leak.  They 
come in a number of sizes and have a number of functions 
but are in effect, a washer. Due to the different expansion 
rates of metals, small amounts of distortion take place as 
parts heat up and then cool down.  This gasket helps to 
stop any air, water, petrol etc. from leaking 
out at this time.  Some GASKETS or  
SEALS  are re-usable, some must be changed 
every time the joint is taken apart, some are 
even stuck to the mating surfaces with a 
GASKET CEMENT.  Some gasket cement is 
designed to be sufficient in itself to form a 
seal.  DO whatever your repair manual says, 
or  if in doubt, ASK!. 
 

G EAR RATIO. 
This is one of the things our Type 2 has, is nice to know about, but for all 
practical purposes something you can do nothing about.  This simplest example is 
that if a small gear, or sprocket on the rear wheel of a bicycle goes round four 
times for every once that you turn the pedals, then you have a gear ratio of 4 : 1.  
So, in the   gearbox of our Type 2’s, by fitting different diameter gears we can 
alter the ratio between the driving gear and the driven gear or the input speed 
from the engine to the the rear wheels. 
 

G ENERATOR. 
Another name and sometimes used to describe the thing that GENERATES 
electricity.  On Type 2’s known as an alternator of a dynamo. 
 

G REASE. 
We all know that grease is a lubricant used where oil would run away from 
mating surfaces.  But just make sure that you use the correct type of grease.  
Some surfaces require high pressure grease, some high melting point grease.  
Some places it is not used as a lubricant but as an anti-corrosive, as on battery 
terminals.  Like mustard, we tend to waste as much as we use, so try and buy it in 
tubes with a small dispenser fitted. 
 

G REASE NIPPLE. 
Clever little device that lets grease in under pressure, yet keeps dirt out.  Fitted on 
various moving parts on our Type 2’s., and used for recharging the film of 
lubricant that helps prevent wear on friction surfaces.  DO locate the grease 
nipples on your Type 2’s and recharge them regularly. 
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H ALF SHAFT. 
The shaft used to transmit the power from the differential to the rear wheels in a 
front engine, rear wheel drive car.  Similar, but not quite the same as the drive 
shafts in or Type 2’s. 
 

H EADER TANK. 
The tank form in the top of a radiator in a car with a water cooled engine.  Some 
modern water cooled engines, with a ‘Sealed Cooling system have an expansion 
tank and linked to this is a top reservoir.  That is what VW use on their water 
cooled Type 2’s.  See sketch below. 
 
The air cooled engine on the earlier Type 2 has no radiator, no water pump, no 
hoses, in fact a lot less things to go wrong! 
 

H EAT EXCHANGERS. 
To get your hands warm quickly you can put your hands in the gas flames, or put 
your hands in the water you are heating up on the cooker.  The second method is 

using the hot water and the saucepan as a heat exchanger, and it’s a lot safer.   
On the air-cooled Type 2  we wrap metal around the exhaust manifold where it 
comes off the cylinders, then pass outside air through this metal shroud.  This 
outside air, which is clean, is thereby heated by passing over the exhaust 
manifold.  This shroud and manifold assembly on the Type 2 is called a heat 
exchanger.  We can try, 
via a series of flaps and 
valves to duct this hot air 
into our vehicle.  This is 
what is known as a heater, 
and many of you will 
know that it leaves a lot to 
be desired.  Because of the 
high temperatures they 
have to withstand, heat 

   AIR VENT              TOP  UP  CAP CAP 

ENGINE  
SYSTEM 
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Typical heat exchangers. 
There is one each side. 
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exchangers do eventually 
burn through, and if ever 
you smell exhaust fumes 
when you put the heater 
on, check your heat 
exchangers for internal 
leaks, and your exhaust 
system for any leaks.  
Exhaust fumes CAN 
KILL YOU!!! 
 
 

H 
EINZGERSTARKER. 
(Sorry, I couldn’t resist it.)  German for booster or auxiliary heater.  Made by 
Eberspacher.  This is like having your own mini jet engine built in the car, and 
getting it’s fuel supply from the main petrol tank.  Some air-cooled Type 2’s had 
it fitted to give extra heat in the winter.  Even the makers realised that it could 
give a lot of or a WHOLE TANK FULL of heat just before exploding, so they 
incorporated just about every safety cut-out device you can think of.  My 
experience over 20 years with a VW 412 LS is that the HEATER  was fine, but 
spent most of its time locked out by one or other of the safety devices.  By the 
way, a claimed added advantage was that you could go out, say 10 minutes before 
going to work, and start the heater without having to start the engine.  I did it 
once, climbed into a nice warm car only to find that the battery was so drained it 
would not turn the engine over! 
 

H ELIX. 
A geometrical pattern we were taught about at school.  In Type 2’s we have a 
Helix, or Helical thread on our starter motor drive to allow the the starter to 
engage and disengage with the teeth on the outer rim of the flywheel.  They also 
use this principle to self centre the nose wheel on a Boeing 747 when it takes off.  
(I knew you were dying to know that.) 
 
 

HT  or HIGH TENSION LEADS. 
The leads that go from the distributor to the spark plugs.  Handle with care!  They 
can bite! The lead from the coil to the distributor also carries the same heavy 
current. 
 

I DLE. 
Term used to describe the engine speed, when warm, and with your foot off  the 
accelerator.  This speed must be very accurately set, as most carburettor settings 
are calibrated to work properly using this speed as a datum.  There is an idle 

 
 

 

 

1600 cc heat exchanger. 
 
One on previous page is 
from the suitcase engine. 
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adjustment screw on most carburettors so don’t touch it unless you know what 
you are doing.  If it runs well - leave it alone. 
 

I GNITION SYSTEM. 
A system designed to ignite the air/
fuel mixture in the cylinder.  The 
ordinary 12 volts is boosted many 
times in the coil, and then 
delivered, by way of the 
distributor, to the sparking plugs.  
See drawing over page. 
 

I N D E P E N D E N T 
SUSPENSION. 
A system where each wheel is 
allowed to move up and down 
independently of all the other 
wheels on the car, whether at the 
front or the back. 
 

I NJECTOR. 
Used for many years in diesel 
engines, and now starting to 
become popular in use on most 
production cars.  Instead of fuel 
being sucked into the engine by the 
downward  movement of the piston 
it is pressure fed via an electrically controlled INJECTOR into each cylinder, thus 
eliminating the need for a carburettor.  BE CAREFUL, on a fuel injected engine, 
the fuel line is pressurised to anything between 20 and 40 psi.  When the engine is 
running the control of the injectors is via a very sensitive control unit.   
 
Some earlier systems fitted to Triumph cars had a system whereby the fuel was 
constantly pumped through an electric pump to the engine as long as the ignition 
was switched on.  (Whether or not the engine was running.)  Leaks were 
occasionally manifested and these resulted in a fire within the hot engine bay.   
(All police spec. Triumph 2.5 PI vehicles were recalled for mods, following en-
gine bay fires when parked at accident scenes with the engines left running to 
power the flood lights, etc. Ed.) As I said under fuel injection, it is unusual to fit 
injectors as an update to a carburettor engine.  Unusual, but not impossible.  
Some American V8 engines had twin carburettors, then in about 1980 they kept 
the inlet manifold, and replaced the carburettors with a Throttle body unit, so 
injecting fuel into the airstream and this mixture was then sucked into the 
cylinder.  A sort of indirect injection.  In addition they had to fit an electronic 
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control unit and a fuel pressure pump.  AC Delco and Holley make kits, although 
I have never heard of one being fitted to a Type 2. 
On the later VW Type 2 VW fitted Bosch digijet (DJ series engine, 112 BHP.) or 
Digifant (MV series engine 95 BHP.)   
 

I NSULATION. 
Something that ALL Type 2 campers should have, but very few do.  The very 
latest BRITISH STANDARD to which all new campers must comply, call for a 
minimum of ZERO insulation.  Can you believe it?  We live in what they call a 
temperate zone so don’t need insulation.  CAUTION.  Before stuffing the gap 
between the outside skin and the inner trim or camper furniture with fibreglass 
wool like we use in our lofts, or sheet polystyrene, think about the subjects of 
condensation, water retention and eventually RUST.   
 
There is much thought and more than one opinion, but the material I favour at the 
moment is CLOSED CELL POLYTHENE FOAM, similar to that used by back 
packers as a ground insulator.  Even using that you must make sure that you have 
a vapour barrier fitted in the correct position, it is no good making your camper 
nice and warm in winter and cool in summer and yet at the same time 
encouraging corrosion.  Sorry it is not quite so simple, if it had been ‘J1TNY’ 
would have been stuffed from the beginning. 
 

J ET.    
For  VW's it's not a name for a special souped-up Type 2,  but the name  given to 
a small very accurate hole or to be more correct  ‘Orifice'.  We have a few in our 
carburettor that control,  very accurately,  the amount of fuel that can pass for a 
given air depression (or suction).  Th is then self regulates the Fuel/air ratio we 
hear so much about.   Partially block it  by dirt arid it can cause mayhem,  clean it 
out with a piece of wire, and you can increase the size of  the  JET,  so cause 
over-fuelling.   Some jets  are removable,  for either cleaning or replacing.  Most 
are made of brass and have a number stamped on the body.  Make sure if replac-
ing that you replace with one the same size. 

J OURNAL.    
No, not the monthly copy of your VW magazine, but one of those lovely old en-
gineering terms used to describe that part of a shaft that a bearing fits on.
 In the old days these would be hand finished to make sure it was a perfect 
fit.  One of our test pieces during my apprenticeship was to hand finish a  six inch 
diameter journal yet somehow, I still got my indentures! 
 

J UMP LEADS.  
VW call them JUMPER CABLES.   The motoring organisations can't seem to 
make  up their minds  sometimes it's jump leads,  sometimes  its Booster cables.  
As long as we all know what is what,  that is what is important.   The wire used to 
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jump or bypass a circuit is thin and only carries a few amps,  the cable  used  to 
start one car from another carries a lot of amps  and  is very thick.   'JUMP 
STARTING' one car from another is an accepted practice PROVIDING simple 
precautions are taken.   Some of you have done it different to the way I am  going 
to state,  have got away with it for years and feel you don't need me to tell you 
how to 'suck eggs'.   OK, I also did it that way, and got away with it.  I have since 
met someone who had a battery blow up in his face - it changed my  thinking.   
SO here is the way that VW SHOW you how to do it in the Type 2 Owners Man-
ual. 
 First make  sure that BOTH cars have a 12 volt system  (most pre '67  camp-
ers were  6 volt).  Then connect in the following sequence. 
 
 1. Red or +ve cable connected to +ve of flat battery. 
 
 2. Other end of +ve cable connected to +ve of good battery. 
 
 3. One end of BLACK or -ve cable to good battery. 
 
 4. Other  end  of  -ve cable to BOLT securing the EARTH WIRE to body of 
car    having flat battery,  NOT to -ve  terminal of flat battery.  Sounds daft or 
over protective, but it's safe! 
  
5. Start car with GOOD battery and leave running. 
  
6. Try starting the car with the flat battery. 
 
Why all this palaver?  Well, when a flat battery is subject to a high charge 
through it, it gives off a great deal of explosive gas, and sparks from the flat bat-
tery have been known to ignite these gases, - don’t say you have never been 
warned. 
  

K ARMANN.    
The name KARMANN-GHIA describes a car which has a VW floor  pan  and 
running  gear, with a Karmarin made body which  was designed by the famous  
Italian car design house GHIA.  Remember also the Ford Granada Ghia, same 
design house. 
 

K EY  and  KEYWAY.     
Yes it does refer to a kind of locking,  but not  the door locking  type that we are 
used to.   If you put a pulley or gear onto a  shaft, how do you stop it turning 
ROUND the shaft, when in fact it is supposed to turn WITH the shaft.  One of the 
most precise ways is to machine a slot or KEYWAY in the  inside bore of the 
gear or pulley,  and a matching slot on the outside  of the shaft.   
 
Now when you assemble the two, you  insert a piece of metal the width of the slot 
and twice the depth of the slot. This is called a  key and  is  sometimes referred to 
as a Woodruff Key.   A big advantage of  this system  is that by varying the metal 
from which the Key is made you  can make this Key the weak link in the system.    
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For instance if the key is made of  a soft  steel and if the driven shaft was to seize,  
then by designing the key to shear then it saves damaging the gear and any other 
components.   Some keys are parallel in section, some tapered and some are even 
half moon shaped. 
 

K ICK DOWN SWITCH.  (or in VW wording,  Kick Down Device).   
Only fitted to those Type 2's with an Automatic gearbox.  By pushing the accel-
erator pedal down past the  Full  throttle  position,  (Hence Kick Down) a switch 
makes a  circuit  to Automatically  engage  (or  drop down) to the  next  lower  
gear.   Useful  for overtaking or for increasing the engine revs when going up hill. 
 

K ING PIN.    
No not the Chairman of the Type 2 Club,  but you will see where the term to de-
scribe someone comes from when I tell you that it was the pivot point about 
which the Stub axle or Wheel knuckle turned.   I say did,  because it was replaced  
on our Type 2 by the use of ball joints.   Helping someone when  they were 
changing  King Pins and Bushes was many a lad's introduction to the mystery of 
how a car’s steering worked. 
 

K NOCKING.   
Also called pinking, when referring to a sound the engine makes when under 
strain.   It shouldn't make this noise,  and I am pleased to say a Type 2 hardly  
ever  does.   There are 2 main causes:- 
 
 1. Using too low a grade of petrol, or 
 
 2. The  ignition  being  too far advanced,  like when the bob-weights  in  the 

distributor stay out when the engine slows down going up hill. 
 
So  if  you do hear this sound,  before pulling the whole engine  apart,   check first 
the octane rating of the petrol you last picked up,  and secondly, check the  igni-
tion  timing  and also that the bit of the distributor  UNDERNEATH  the points is 
all nice and clean and free.  (Forward with the WD40). 
 

L AMINATED GLASS.   
 A type of glass used in some windscreens.  It is in fact two separate  layers  of 
glass and in between them is a layer of  plastic.  If  the screen  breaks,  it just  sits 
there,  some of the glass  may  fall  out,  and sometimes the inner layer stays un-
broken.   The other type of class windscreen, which we see more often,  is called 
toughened glass, and is so designed that in the event of an accident it breaks into 
thousands of small pieces or crystals, so reducing the chances of the occupants 
getting cut. 
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L EADING-SHOE  BRAKES.    
This  arrangement was developed to give more effective brake shoe contact with 
the inside of the brake drum.   It required two instead of  one slave cylinder per 
brake unit,  so that when you put your foot  on  the brake  the  LEADING  edge  
of BOTH shoes pushed out against  the  direction  of rotation,  so  giving a greater 
retardation effect.   Used mostly on the  front wheels prior to the introduction of 
Disc brakes. 
 

L IMITED SLIP DIFFERENTIAL.    
The differential gearing,  which on the type 2 is incorporated  within  the gearbox 
housing,  allows one rear wheel to turn at  a different speed to the other.   This is 
required when going round  corners,  as the  outside  wheel has a slightly greater 
distance to travel than  the  inside wheel.   This  is  all  OK  until we are camping 
with the Type 2  Club  on  the proverbial wet field.  Then when you put your foot 
down, one wheel turns whilst the other one stays still. So to cater for this occa-
sion, you can fit a special differential  that only allows a certain amount of rota-
tion of one  rear  wheel before the other rear wheel is positively driven.  Hence 
the term LIMITED SLIP. Not  available  on  an Automatic gearbox so JITNY'S 
minder (that's ME)  has  to learn not to give it too much welly on wet grass. 
 

L lTRE.    
The size of beer glass ordered when one's mate is buying a round!   It is in fact 
the Metric measurement of liquid   capacity.  It is equivalent to 1.76 imperial  
pints or say approximately 4.54 litres to the Imperial gallon.  All VW  liquid ca-
pacities are measured in litres.  On JITNY  when checking the engine oil, the dif-
ference between the two marks on the dipstick equals 1 litre,  make sure you 
know what yours reads.  Over filling on our boxer engines can give you a lot of 
trouble - and mess. 
 

L OBE.  
That part of a cam that is outside the base circle,  in other words that part of a cam 
that lifts the push rod on our Type 2's 
 

L UBRlCATION.    
General  term used to describe the addition of a  compound,  say oil,  grease, wax 
etc. between two surfaces to reduce the surface friction, and in so doing reduce 
the wear.    

M cPHERSON  STRUT.   
The name given to the type of Independent front suspension that combines both a 
coil spring and inside of which is a shock absorber. The top end is attached to a 
reinforced plate at the top of the wheel arch and bottom end is attached to the stub 
axle.  
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Prior to this they used leaf springs or torsion bar suspension with a separate 
damper. 
 
The damper can be renewed separately, but most problems are associated with the 
top plate where it attaches to the body. This point takes a lot of stress. and there-
fore due to constant flexing the protective paint etc. breaks down and corrosion 
starts. It is very difficult to detect  until  it is too late, and a MOT failure on this 
point is not uncommon. Fortunately. reinforced replacement top plates are avail-
able. 
 

M AIN BEARING.   
The crankshaft. to which the Big End of the con rods are attached. rotates in a 
series of bearings called MAIN BEARINGS.  These arc located one at each end 
of the crankshaft, and in our Type 2 there is a split shell bearing in the middle as 
well. to stop the crankshaft whipping under load. These bearings give fantastic 
life and the rare failure is normally due to oil starvation due to blocked oil ways. 
This is prevented by using a good quality detergent oil and changing it every 
3,000 miles. Remember also. if you are going to lay your camper up for a few 
months or so, then change the oil before laying it up. not when re-commissioning 
it. This allows the additives in the new oil to combat any acids within the crank-
case. 
 

M ASTER CYLINDER.  
This is the main power distributor in the BRAKE system. When you put your foot 
on the brake you push the push-rod into the MASTER CYLINDER. This then 
pushes a column of hydraulic fluid down the brake pipes to the slave cylinders on 
each rear wheel. At the same time it pushes a column of fluid to each of the slave 
cylinders or the callipers on the front wheels depending upon whether your Type 
2 has drum or disc brakes on the front. (Discs fitted on Type 2's from August 
1970.)  
 
From 1968 onwards all Type 2's have what VW call a DUAL braking system. 
This in fact is a MASTER CYLINDER with a dual or Tandem piston so that one 
section operates the rear brakes and a separate section operates the front brakes.  
 
Therefore, if a failure or leak occurs in either system. the other system is still 
available to use for stopping. 
 

M ETRIC.  
This is the system used for measuring all of our Type 2 Volkswagens. We use 
METRIC Size spanners. and all our nuts and bolts have metric threads. 
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M IXTURE.   
This is the AIR to FUEL ratio that entered the cylinders downstream of the Car-
burettor. A WEAK mixture is too much air and a RICH mixture is too much fuel. 
This ratio is very critical. and if your Type 2 is running  OK leave well alone. 
 

N EEDLE VALVE.  
Most often used in Carburettors, and consists of long tapered steel rod (the nee-
dle) that passes through the hole in the centre of a brass insert called the JET. As 
the needle rises in the jet then the amount of fuel, or air that passes through the jet 
increases due to the reduced cross sectional area of the tapered needle. Think 
about this for a moment.  
 
At a set throttle opening the engine will run at a constant speed (Or R.P.M.). This 
is due to a fixed Fuel/Air ratio. To increase speed we put our foot on the accelera-
tor, which lifts the needle in the jet and so causes more fuel to pass through into 
the engine cylinders. This gives an over fuelled situation, which produces more 
energy in the cylinders, which in turn rotates the engine faster. This then sucks 
more air into  the inlet manifold which then re-establishes the correct Fuel/Air 
ratio but at a higher R.P.M.   
 
From this you can see just how important it is to maintain your carburettor in 
good condition. By all means  clean your needles and jets but DON'T use metal 
polish or a piece of steel wire.  IF in doubt buy a new needle or jet. 
 

N EEDLE BEARING  
Very similar to a roller bearing except that the rollers are much smaller in diame-
ter and there are usually many more of them. Hence the name NEEDLE BEAR-
ING. They are to be found where a high precision shaft requires  constant align-
ment, as in the main shaft in the gearbox. 
 

N EGATIVE EARTH.    
The  name given to the Electrical system used by Volkswagen, and most other car 
makers today.  A few years ago some bright spark (excuse the pun) decided to use 
POSITIVE earth circuits in cars, and many of remember the hundreds of burnt 
out radios and other sensitive  components the were the result of this short lived  
experiment.  
 
SO WHAT DOES IT ALL MEAN? Well, in our beloved TYPE 2 we take a wire 
(or feed) from the POSITIVE terminal of the battery to a required service, say, 
the Starter Motor. Then from the Starter Motor we COULD take another cable all 
the way back to the Negative terminal the battery. thereby completing the circuit. 
In practice we take a very short cable. from the NEGATIVE terminal of the bat-
tery and bolt it to the main bodywork the Van.  This is called the negative earth 
cable or strap. Sometimes it is a covered cable and sometimes an un-insulated 
woven strap.   
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You will find similar straps connecting the engine, gearbox and other major com-
ponents to the bodywork of the van. SO. if we now connect the NEGATIVE side 
of our Starter motor direct to the casing of the gearbox, the electricity can flow 
via the EARTH STRAPS and the bodywork back to the NEGATIVE terminal of 
the batten so completing the circuit.  
 
This is what a is NEGATIVE EARTH system is all about, where we use the  
body rather that a second wire to complete the return half of the  electrical circuit.  
This method halves the number of wires used and greatly reduces the number 
possible bad connections.  WHY  have I dragged out the explanation.  We hope-
fully you can now see that these earth straps are just as important  as the main  
positive cables or feeds. The RAC tell me that the vast majority of electrical 
faults on  vans over about three years old are due to bad earth connections.  
 
SO, keep your earth straps clean, tight and the connections covered in a layer of 
anti-corrosive grease. One small tube of battery grease will last about five years, 
so is a good investment! I was astounded what a difference a new earth strap 
made to my old beetle! 
  

O IL FILTER   
A replaceable component of the main Engine Oil System. It consists of a round 
metal canister about 3" diameter,  filled with an impregnated paper core which is 
screwed onto a rubber scaled flange on the engine. Oil from the bottom of the 
crankcase is pushed through the OIL FILTER by the engine driven Oil Pump. 
This filtered oil is then sent. under pressure, to all the different parts of the engine 
via a series of oil ways. This oil then gravity falls back into the bottom of the 
crankcase. Disposable Oil Filters were fitted on the later models of Type 2 vans. 
Your van handbook will tell you how frequently you should change the OIL FIL-
TER. 
 
There are many personal views on this, and obviously the way an engine is driven 
and the climatic conditions can greatly reduce the interval between filter changes. 
On my TYPE 2 it says change every 10,000 miles, when y on also change the 
engine oil. But on my 1973 VW 412L5 they tell you to change the oil every 3000 
miles and replace the filter every 6000 miles. Whatever you do, at least do the 
minimum called for in the maker's handbook. What do I do on my TYPE 2? Well 
I change the oil every 3000 miles, and the filter at the same time. possibly a bit 
extravagant . I economise by using a good grade of multi-grade oil. Not one of 
the ultra expensive  long life oils, but I do not buy anything but top quality filters. 
 

O IL STRAINERS.   
Earlier TYPE 2's did not have an oil filter fitted.  Instead, fitted in the bottom of 
the crankcase was an OIL STRAINER. This was a very crude kind of filter, more 
like you use in the kitchen to strain the greens through!  But don't knock it,  for it 
was the same as fitted to the beetles, and we all know just how well they went for 
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well over 100,000 miles between overhauls.  From this you might gather that 
Changing your Oil regularly is far more important than how posh a filter system 
you have.  You will also notice that I have not mentioned the words OIL SUMP, 
for we don't have one on the air cooled Type 2. It is all an integral non detachable 
part of the main crankcase. 
 

O VERDRIVE.   
Just like a small auxiliary gearbox fitted between the main gearbox and the differ-
ential.  They had one or two gears. and were mostly electrically engaged via a 
switch on the dash hoard or even on the gear lever. You could call it the olden 
day version of a fifth gear, and certainly improved the fuel consumption on a long 
journey. With the set up on the TYPE 2. where you go straight from the transmis-
sion housing to the drive wheels there is no room for an OVERDRIVE system. 
 

O VERHEAD CAMS.   
A type of engine design where the camshaft. instead of operating the valves via 
push rods as on our TYPE 2's. actually has the camshafts built on top of or 
OVERHEAD of the valves and pushes directly onto the top of the valve stems. 
This necessitates the introduction of cam chains. or even worse, cam belts. Once 
again let's thank Dr. Porsche for his very simple and long lasting design on the 
TYPE 2. 
 

O VER SQUARE ENGINE.  
Technical term. (and the opposite to Long Stroke cylinder Engine). where the 
bore of the is greater that the stroke of the piston. i.e. relatively large diameter 
pistons going up and down in short cylinders. This design. as we have in our 
TYPE 2. gives a very low stress engine and hence a long engine life. 
 

P ISTON RINGS. 
These rings are made of steel or sometimes cast iron and are fitted near the top of 
each piston. WHY? Well, as the piston is made of aluminium. and gets very hot. 
very quickly. expands.  So it had to be quite a bit smaller in diameter than the 
cylinder bore that it is going up and down in so as not to expand and seize up in 
the cylinder. This difference in diameter would allow a lot of the gases to pass 
down in side of the piston and so lose power.   
 
By fitting PISTON RINGS, which themselves have a  small gap in each ring to 
allow for expansion, we can use a of the energy to drive the piston downwards. It 
is normal on a TYPE 2 to have two rings called 'compression rings' and below 
them an 'oil' or 'scraper' ring. If you ever have to replace these rings. first of all 
they have to be 'GAPPED'. That is to say with the new ring set in the bore of the 
cylinder you must measure the width of the gap It should be in the order of  0.40 
mm. but don't take my word for it. check your workshop manual. Also when as-
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sembling the rings on the piston make sure that the ring gaps are NOT in line with 
each other but are turned 180 degrees from each other. See drawing under scraper 
ring. 
 

P LY.   
When using the word PLY with reference to our TYPE 2. we are most referring 
to the type of wall construction of our TYRES. The tyre consists of a basic car-
case including the rim beading and onto which is built the tread casing.  The num-
ber of layers, or PLY is moulded on the side wall together with details of size, 
maximum load rating. etc. WARNING. Make sure you know what rating tyres 
your TYPE 2 should have. It's not unusual to see vans going around with private 
car tyres fitted,  when some should have commercial rated ones fitted. i.e. my van 
tyres should read 185R 14C. The final C denotes commercial rating. 
 

P OINTS.  
The name given to the two pieces of metal that open and close every time a spark-
ing plug fires. They are built into the top of the distributor on vans prior August 
1979. That is those without electronic ignition. 
 

P OWER STEERING.  
A device to reduce the amount of effort required to turn the steering wheel whilst 
motoring. Very useful when slow moving or parking. It consists basically of a 
two sided hydraulic ram attached to the steering tie rods. It is powered by an en-
gine driven hydraulic pump. 
 

P RESSURE REGULATOR VALVE.   
This safety device is fitted in the rear brake line on type 2 vans after Aug. 1970. It 
limits the hydraulic pressure applied to the rear brakes to prevent the rear wheels 
from locking and skidding. (This was introduced the same time as disc brakes for 
the front wheels.) 
 

P ROP SHAFT.  
Correctly called propelling shaft and NO we don't need one on our Type 2. In 
vehicles with the engine at the front end driving the rear wheels, the power is 
transmitted from the gearbox to the rear axle via the PROP SHAFT. 
 

P USH ROD.  
Two per cylinder on our Type 2, and we use them to transmit the rise and fall 
movement of the camshaft to the valve rockers on top of the cylinder head Look-
ing from underneath the engine you can see the push rod cover tubes that house 
the PUSH RODS. These tubes have seals at both ends. 
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Q UANTUM.    
The registered trade marked name for spares marketed in the UK by VAG at Mil-
ton Keynes. This was VW's  attempt to get into the spares market for fan belts, 
brake linings, hoses etc. etc. for most popular makes of car as well as VW.  How 
successful has it been?  Well you can judge for  yourself, but I have yet to see 
their items on sale in Halfords,  Texas,  my local spares shop or any main agent 
other than my main VW dealer. I can get them at most of the non-franchised 
shops that specialise in VW spares at 50 to 60% of the main dealer price. And this 
I was told was exactly the market they were trying to capture. To me they have 
failed, and should put all their energies into supplying genuine VW parts at prices 
similar to the many firms advertising in the VW related magazines. I really DO 
like to use my local main dealer, but know his spares department is strangled by 
the instructions and pricing that come out of VW's UK headquarters at Milton 
Keynes. We all hoped that when the parent company bought back the UK fran-
chise from LONHRO that things would change. I still live in hope!  
 

Q UARTZ-HALOGEN.   
The name for a modern type of light bulb, that has the wonderful characteristic of 
giving a much brighter light for the same wattage of electrical consumption as the 
tungsten type bulb it replaces. This has the added advantage in that it allows you 
to update the brilliance of your lights without having to rewire due to extra power 
consumption. The first candidate was for our Type 2 headlights, but now yon can 
get them for rear lights, fog lights. indicators and reversing lights.  Needless to 
say, if the reflectors in your lights are dull then even new QUARTZ-HALOGEN 
bulbs won't help a lot.  
 

R ACK AND PINION.  
No. Not a torturous means to get you to pay your Club subs, but the name given 
to a type of steering. Going across the front of our Type 2 is a steering RACK. 
and attached to both ends are steering rods that also attach to the front wheel 
knuckles.  
 
This STEERING RACK has a series of teeth cut into it at right angles to its 
length. On the end of the steering column is a specially shaped gear or PINION. 
This PINION is meshed with the RACK to very close tolerances, and the whole 
assembly enclosed in the STEERING BOX'. So, turning the steering wheel ro-
tates the PINION, which in turn moves the RACK either left or right and so 
moves the front wheels. Some steering boxes have adjustments, but the one fitted 
to my Type 2 does not. Mind you. I am told that wear is normally still within tol-
erances at  100,000 miles. 

R ECIRCULATING BALL NUT.  
Another type of steering design where, instead of having a pinion turning along a 
rack. you have a NUT travelling along a thread, but they cleverly make both 
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thread forms concave and insert a series of small ball bearings between the two 
mating surfaces. The advantage of this is the very low friction and therefore very 
light steering. Also as the balls are rolling rather than pushing the nut along the 
steering rod it gives very little wear. This design was used on my 1973 VW 412 
LS and at 130,000 miles there is still no sign of wear.  Incidentally, they also used 
this design on the screw jacks for the main flaps on the Boeing 747. (I just knew 
you wanted to know that!) 
 

R ADIAL TYRE.   
This describes the way the side wall plies are arranged during manufacture of the 
tyre. The material is laid at right angles to the rim of the bead and at a radius from 
the centre of the wheel. This gives a much more flexible side wall and allows the 
tyre tread to remain in contact with the road surface with a much greater side 
load, i.e. turning speed. 
 
It also gives a side wall more susceptible to damage by hitting kerbs etc. Also. 
with the increased flexibility you can no  longer look at a tyre and guess if it has 
enough air pressure in it as some people did with the old cross ply tyres. With a 
radial you MUST check the tyre pressure on a regular basis. Your life can depend 
on it! 
 

R ADIATOR.  
The piece of equipment hung on the front of Water-cooled Type 2's.  (Yes, that is 
the reason for the extra lower grill on Type 2's from October l982.) It is used to 
cool the liquid that runs in a jacket around the outside of the engine cylinders, and 
yes, it then travels all the way to the front of the van to be cooled by outside air 
passing through the fins of the RADIATOR. 
 

R EBORE.    
The term used to describe the engineering operation of REBORING the cylinder 
to a slightly larger diameter to compensate for wear and ovality incurred after 
many thousands of miles of engine life.  It also requires the fitting of new, 
slightly larger pistons. Not so common an event today thanks to the great im-
provement in oils, petrols and general engine design.  Our  Type 2. over-square 
engine is a very good design for reduced cylinder wear PROVIDED you change 
the oil regularly. 
 

R ELAY.   
A clever electrical device to allow us to control a heavy duty electrical load, such 
as starter motor or headlights using a much lighter switch and control circuit.  
Remember, the heavier the electrical load (in amps) the larger diameter and heav-
ier is the size of the wire needed to carry that load. In the case of the starter mo-
tor, when we turn the ignition key, we complete a light load carrying circuit to the 
starter relay (or solenoid), which is like a heavy duty switch.  
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This then allows a heavy current to pass along a heavy duty wire from the battery 
to the starter motor, without the need for all this current to pass through the igni-
tion key switch.  The same principle is used in the headlight circuit, only the light 
control current passing through the headlight relay on its way from the battery to 
the headlights. These applications of relays save a lot of heavy duty wiring and 
give much longer life to electrical control switches.  These relays, like small chil-
dren, are not naturally good at swimming, and so like to be kept dry and warm. 
Remember that when you hang the odd relay beneath the rear bumper for the ex-
tra fog light, reversing bleeper, etc. 
 

R ETARDED.  
Once again, not the term used to describe a Type 2 committee member, but nor-
mally associated with the engine ignition. The ignition is designed to fire at a 
certain number of radial degrees before the piston reaches the top of its stroke. 
Called TOP DEAD CENTRE. This number of degrees varies with engine speed 
and is controlled automatically by a centrifugal speed sensitive device built into 
the bottom of the distributor. BUT if this setting is set so that the ignition fires too 
late, i.e. closer to top dead centre, it is said to be RETARDED.  
 
The opposite is ADVANCED, hence why the mechanism in the bottom of the 
distributor is sometimes called 'The Automatic Advance and Retard Mechanism'. 
Some people tell me they can set up the correct angle by rotating the distributor 
with the engine running and that they can feel and hear when the setting is cor-
rect. I would tend to disagree. What they can do is set the ignition timing to make 
the engine run the most even, but this might be due to many other parts being out 
of tune! A simple check with a strobe light is a much more accurate way. 
 

R ETREAD.   
The term used to describe a tyre that has had a new tread attached to an old cas-
ing. Some people describe them as DANGEROUS. I would tend to disagree, but I 
know and understand where they are coming from. There is no doubt that there 
are companies that retread casings that are below standard, and some do not fix 
the new tread on properly. You only have to look on the hard shoulders of motor-
ways to see the remains of commercial vehicle retreads.   
BUT a large number of very responsible companies use retreads on their trucks 
and buses, and very safely so too.  It might surprise you to know that we used to 
retread the tyres on our 747's up to a maximum of seven times! So you see it's not 
a straight yes or no for retreads, but more a case of the correct type of tyre for the 
use. If your van was for use in town only, say as a delivery van never exceeding 
30 mph, and never getting overheated due to motorway type driving or distances, 
then the cost saving on a good quality retread could well be justified. Especially if 
you did very high mileage like on a Taxi. I do not use them on my camper van 
because I do a fair amount of Motorway driving. mostly at about 60 mph and 
have not found or heard of a retread that is cost effective that meets these stan-
dards. 
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R HEOSTAT.  
Technical name for the switch we use to dim the instrument lighting on our Type 
2.  In the home we call them a dimmer switch. 
 

R ICH.  
Another way of saying that the Fuel-to-Air ratio in our carburettor is too high, or 
'TOO RICH'. Opposite to 'TOO WEAK.'   
 

R OCKER,  
Some Club members claim to have been one many, many moons ago, but for me 
it means the small mechanical linkage mounted on top of each cylinder head un-
derneath THE ROCKER COVER.  These ROCKERS are  pivoted in the middle 
and when one end is pushed up by the push rod the other end pushes down on top 
of the valve stem so lifting the valve head off the valve inside the cylinder head. 
It is here also in the rocker box that you check the TAPPET CLEARANCE. That 
is the very small gap between the top of the valve stem and the rocker.  
 
This gap is to allow for expansion of the valve stem when it gets hot. Too small a 
gap and the valve will not seal properly when hot, so giving loss of power;  Too 
large a clearance and you will hear a NOISY tappet sound just like a metallic 
woodpecker.  
 
On Type 2 vans after 1979 (the T3 series) all engines were fitted with hydraulic 
tappets which means that a small hydraulic cylinder, pressurised with engine oil 
is fitted between the bottom of each push rod and the cam shaft. The hydraulic 
tappets are self adjusting and maintenance free, so never again do we have to ad-
just our tappets. It also explains why these later engines sound like a bag of nails 
when first started up after a long period of rest. It's just that the cushion of oil has 
drained away, no problem, no damage done and the noise will disappear within a 
few miles. 
 

R OTOR ARM.  
The small detachable moulding fitted under the top cover of the Distributor. Its 
job is to rotate and make contact with each ignition high tension lead in turn so 
delivering the current to each spark plug in the correct sequence. People will 
spend many hours cleaning and scraping a rotor arm. but only as a last resort will 
they actually purchase a new one, but there again they are almost as dear as a pint 
of draught bitter these days! - Such is life! 
 

S .A.E.  
YES that's right. What we all like to receive when someone writes with query, 
BUT it's not the S.A.E. that Automotive Engineers mean when they use the let-
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ters. To us it means "The Society of Automotive Engineers" (of America), and we 
use it when talking about standards. Most common use for us Type 2 owners is 
when we talk about the S.A.E. Number of the engine oil we use. 
 

S CRAPER RING.  
The name given to the bottom of the three piston rings in our Type 2 engine. 
More correctly called the 'Oil Control Ring'. Instead of being just a single ring, it 
has two scraping surfaces with many drain holes between the two, also in the bot-
tom groove of the piston is a series of drain holes. So what is it all about? Well, 
with the engine running. the air pressure inside the crankcase increases, and this 
air and oil mixture tries to get out everywhere, (that's why the slightest leak looks 
like a major torrent). Well to stop it pushing up the sides of the piston and into the 
cylinders, where it will; 
 
1. Burn and give dense black     smoke  out of the exhaust,  and 
 
2. Greatly increase the engine oil consumption; 
  
We fit this extra piston ring which SCRAPES the oil back down into the crank-
case every time the piston descends. Also on our Type 2's. we have a 'Crankcase 
Breather' which is clever little device that allows the excess air pressure out but 
retains the oil. 
 
JUST AS AN ASIDE when we look under our Type 2 we sometimes see it 
'AWASH' with an oily film, or even worse a seemingly HUGE puddle of oil on 
the garage floor!  Before you panic, and order a reconditioned engine, or cancel 
your summer holiday, or worst of all phone Steve Davies or me, do a little bit of 
maths.  
 
Check the oil level on your van, 
work out roughly how many miles it 
has done since you last topped it up, 
and how much you need to add 
now. You will sometimes be 
amazed to find that  blanket of oil 
all over the engine and the garage 
floor adds up to less than half a tea 
cup full! Oil seems to have the abil-
ity of biscuit crumbs in bed - it gets everywhere! 
 

S EALED BEAM UNIT.  
The type of headlamp where the bulb, reflector and glass were SEALED into one 
unit. The advantage was that moisture was excluded so the reflector did not tar-
nish. The disadvantage was that when the bulb failed you had to change the 
whole unit, an expensive process. Production not now allowed under E.U. Law. 

 

 

Piston showing  
Scraper ring 

and gudgeon 
pin 
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S ERVO BRAKES.  
This arrangement uses an air operated servo piston to help you apply brake pres-
sure. Sometimes it is known as power brakes, but not to be confused with AIR 
brakes like they have on big commercial trucks. SERVO assisted braking is very 
safe. It only operates when the engine is running, and should it fail then you still 
have full normal braking, although you might have to push the pedal a little 
harder. 
 

S HIMMY.   
The name we give to the situation where the steering wheel oscillates left and 
right at a high frequency, especially at a certain road speed. most often followed 
by the wife saying. "What DO you think you are doing?" The most common 
cause is one or both of the front wheels being out of balance, or the front tyre 
pressure being incorrect. Other causes, having loaded up everything for the an-
nual holiday over the tail end so as to give the children more room to play in the 
van! i.e. not enough weight on the front axle, or even a trailer too nose heavy. 
 

S HOCK ABSORBER.  
If we just had springs as suspension then we would go along the road like ZEBE-
DEE. Boing!. Boing!. Boing! To calm us, or rather the van down after we have 
hit a bump in the road we use SHOCK ABSORBERS or Suspension Dampers to 
reduce the amplitude of each return stroke so quickly dampening the oscillation 
out. Push down hard on your front bumper and you should see how quickly the 
damping takes place. (But note that the damper only operates on the return stroke 
so should not hinder you pushing down.) 
 

S HORT MOTOR.  
Trade description of a reconditioned engine 
where the cylinder has had a rebore, new pis-
tons, crankcase etc. but not necessarily a cylin-
der head overhaul and certainly not recondi-
tioned starter, distributor. fuel pump etc. 
 

S LAVE CYLINDER.  
In the hydraulic brake system. you have one Master Cylinder near the brake 
pedal. and at least one SLAVE CYLINDER on each wheel back plate.  These 
SLAVE CYLINDERS receive hydraulic pressure when you put your foot on the 
brake, this causes them to expand and push the brake shoes against the brake 
drum. When you take your foot off the brake pedal, spring action retracts the 
shoes, contracts the SLAVE CYLINDER and pushes the hydraulic fluid back to 
the reservoir.On our Type 2 we use a DUAL ACTION Slave Cylinder on the rear 
brakes prior to 1971, they used what was know as Twin Leading Shoe Brakes at 
the front, where each shoe had its own Slave Cylinder that pushed out against the 
direction of rotation. Post 1971. Type 2's had disc brakes at the front. 
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S MALL END.  
The top or SMALL END of the connecting rod that is attached to the piston. 
 

S OLENOID.  
A type of electrical switch used for heavy duty applications such as on a starter 
motor. An iron centre plunger is moved in or out by energising an electromag-
netic field on the outside of the plunger. For a bit of nostalgia - do you remember 
the semaphore trafficators that lots of us had on the Austin Seven? Well they 
worked on the solenoid principle.  See drawing under Negative Earth – solenoid. 
 

S PLINE.  
An engineering method of transmitting rotational load from say a shaft to a pul-
ley. SPLINES, like even teeth are cut longitudinally around the shaft and corre-
sponding splines are cut on the inside of the hole of the pulley. gear wheel, or in 
the case of our Type 2. on the rear drive shaft CV joints. 
 

S TATIC ELECTRICITY.   
Built up by our van passing through the air. Atmospheric conditions, especially 
very dry air makes it worse. As our van sits on 4 rubber tyres, it is insulated from 
earth so sometimes you will feel a slight shock after getting out when you touch 
the van. They tell me that you can get the same effect when taking off clothes. 
 

S TROBE LIGHT.   
Electrical tool used to check ignition timing. Works on the Stroboscopic principle 
that if a timing mark on say a flywheel passes every time a light flashes on it 
gives the impression of standing still. Any minor variation can be adjusted by 
rotating the distributor. 
 

S UPPRESSOR.  
Electrical item we use in certain circuits to help reduce the electrostatic interfer-
ence heard on our car radio. 
 

T ANDEM MASTER CYLINDER.  
Fitted to all Type 2's since 1968. This is a brake master cylinder which has two 
separate pistons, one behind the other, or ‘IN TANDEM'. The front piston sends 
fluid to the front brakes and the rear piston sends fluid to the rear brakes, so now 
if there is a leak in either system you are still left with 50% braking as against a 
complete brake failure.  VW call this a DUAL braking system, and in the Type 2 
instruction manual they tell you that if you find you suddenly have much more 
brake pedal travel than normal, then POSSIBLY you have a failure in one of the 
brake system. 
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T APER ROLLER BEARINGS.    
A type of bearing where the rollers are tapered and the inner and outer races are 
not parallel. So what, say you. Well. if you own a Type 2 van then they are of 
great interest to you because that is what is fitted as your front wheel bearings.  
Both inner and outer bearings are of the tapered design, which besides giving 
good low friction life also gives a small degree of adjustment to allow for wear.  
Because they are adjustable, you must be very careful to do the adjustment cor-
rectly or otherwise you can accelerate the wear process. These bearings MAY 
need to be cleaned and repacked with grease at periodic intervals. Once again, 
read what your maintenance schedule says and do just that. There is no golden 
rule for all bearings and all models. 
 

T ORQUE WRENCH.  
A long handled wrench similar to a ratchet but a bit more sophisticated. Most nuts 
and bolts should be tightened a set amount or TORQUE LOADED. This is the 
load that will keep it tight. not strain the thread, and even more important, not 
strip the thread in either component. Some people think they can guess or 'feel' 
the right amount. I can't. So I use a torque wrench whenever I can. The most com-
mon example of overloading is on wheel nuts, especially when put on with high 
speed air wrenches. Great until that wet and windy night when you have a punc-
ture and are trying to undo the wheel nuts with that apology for a wrench that the 
manufacture supplies in the van tool kit. A list of torque loading for your van will 
be found in the workshop manual, and for wheel nuts, in the owners manual. 
 

T OOTHED BELT.  
A relatively modern introduction as far as our Type 2 vans are concerned. and 
straight away you may wonder if I mean the toothed timing belt or the toothed 'V' 
belt. Well lets talk about them both: 
 
1. Toothed Timing Belt. The only Type 2 van to have one of these is the DIE-
SEL engine van. It uses a TOOTHED BELT to drive the overhead camshaft. 
They used to use a series of gears, or a timing chain to drive overhead camshafts, 
but today the TOOTHED BELT is the favourite. It is quieter, and less expensive 
to produce. But VERY expensive if one happens to break. Then you end up with 
an unfortunate marriage of piston and valves. The Toothed belt must be changed 
at a set mileage even if it looks perfect. 
 
2. Toothed 'V' Belt. This is not toothed in the true sense but more a series of 

inverted V's.   Quite often the correct replacement number for a conventional 
'V' belt will be one of the relatively new toothed 'V' belts. They give a tighter 
bend radius. Giving more grip on the pulley, and are especially useful on 
things like Alternator drives where the load is highly variable depending 
upon the power output demanded at the time.  

 



37 

TOPIC: ROBIN’S DIRECRORY OF MOTORING TERMS 1 

Book 1 

T ORSION BAR.  
A method of suspension used by VW on their early Beetles. One end of a special 
forged length of steel rod is held in a socket, the other end is mounted on the front 
axle. Every time the axle bounces up and down the rod is twisted along its whole 
length or put in TORSION.  They were non-adjustable. maintenance free and I 
never heard of one that broke. Their place was taken by the McPherson strut. 
Some say it gave a smoother ride, but I am pleased to say that not everyone 
agreed and that my wife's 1980 Cadillac Saville has Torsion bar suspension 
(almost a dead copy of the old VW). 
 

T OUGHENED GLASS.  
A type of windscreen glass that is made in one sheet that, if hit, breaks into mil-
lions of small granules, so greatly reducing the chance of passenger injury. 
 

T RACK. The distance across the van from the centre line of one front wheel 
to the centre line of the other. 
 

T WO STROKE. Unlike our Type 2 engine. which is known as a four stroke 
engine, where only one in the four strokes is a power stroke.  The TWO STROKE 
engine has a power stroke every other stroke. It is in theory much more efficient 
and certainly has a lot less moving parts.  Most engine manufacturers have spent 
large sums of money trying to perfect the two stroke engine, but as yet they seem 
to be confined to high-revving performance engines such as on motorcycles or 
very small engines such as garden strimmers leaf blowers etc. 
 
 

U NDERSEAL.  
This is the process of covering the underside of the bodywork, wheel arches, etc. 
with a thick layer of rubberised  mastic to prevent road debris from attacking the 
paintwork. In theory it is very good, PROVIDED it does not get punctured. It has 
been known for a stone to puncture this mastic layer and for water to penetrate 
and quietly eat away at the bodywork without you knowing. Volkswagen them-
selves have abandoned this mastic type substance, and favour spraying the under-
side with the same hot wax as they spray in all the body cavities. VW owners 
have been doing their own version of this for over 30 years. For when I first 
bought a Beetle about 30 years ago I was introduced to Finnegan's WAXOYL 
which is a sort of FISH OIL WAX. It is made by the same people who produce 
HAMMERITE paint. 
 

U NDERSTEER.  
Technical term used to describe the steering tendency of a vehicle when going 
round a corner.  If it UNDERSTEERS it means it tends to move out or take the 
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bend wide, and the opposite, or over-steer, is when it tends to close in on the 
bend. Often when you read Road test reports, the 'EXPERTS' will make a great 
deal of this.  
 
But if you are thinking of buying a certain vehicle I would suggest you try it 
yourself, because I have often found that a vehicle behaves perfectly normal pro-
vided you take a bend at the correct speed, in the correct gear and properly 
loaded. Load our Type 2 van incorrectly and you can have some nasty surprises, 
but please don't blame the van. And if you are not sure about gears. speed etc. 
(and I had to re-educate myself when we bought JITNY, because with an auto-
matic gearbox you sometimes have to approach bends differently). don't be 
ashamed of doing as I did. and get a copy of 'ROAD CRAFT'. The Police driving 
manual out of the library. It is a good read. 
 
 

U NIVERSAL JOINT.  
A flexible coupling used for transmitting rotary loads. The best example being 
joints on a prop shaft from the gearbox to the differential. On our Type 2 we use a 
more modern version of the Universal joint, called the CV or  Constant Velocity 
joint.  We, or rather VW use them each end of each drive shaft from the gearbox 
to the rear wheels. 
 
 

‘U'B END or 'U' TRAP.  
Why on earth, you say, am I introducing this piece of domestic plumbing in a 
Type 2 write up? Well, remember more than half the members have camper vans, 
and most of them have sinks. We all know what a silly little drain hole most 
camper sinks have, and what a tortuous path many waste pipes take. Don't worry, 
with the introduction of many more types of drain and plastic pipe available in the 
average DIY store, you can greatly improve the flow from your sink IF you want 
to.  
 
The fitting of a 'U' trap or bend is up to you. It will stop the smell coming back 
from your drain tank (if you have one fitted). Or it will stop outside air from com-
ing in if  you have an open ended pipe.  Just remember,  the 'U' bend does not 
HAVE to be immediately below the sink. It can be anywhere in the drain line, it 
can even be just a loop in the drain line, but of course, then you can't dismantle it 
to clear any blockage. Also remember that a 'U' bend with water in it might freeze 
up in cold weather. One final point. if your sink drains into a drain tank at a slow 
rate, have you got a drain tank vent fitted'?  If not, the air in the tank will restrict 
the rate of water flow in. 
 

V.A.G.    (UK).    
To you and me that is the Volkswagen Headquarters in England. They are situ-
ated in Milton Keynes, and are responsible for the importation of all new VW's, 
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all main dealer spares, and in theory are who you go to if you cannot get satisfac-
tion from your VW dealer. If you order a special VW as we did with 'JITNY' then 
they are the people responsible for transmitting that order to the Hanover factory 
in Germany.  
 
We hear many bad things about them, but to be honest, it is more a matter of pub-
lic relations problems than bad product. VAG (UK) was owned up until 1992 by 
LONHRO, a British company with a 100% interest in making money for it's 
shareholders by selling VW's,  but with no direct responsibility to the parent com-
pany in Germany. Now VAG (UK) is owned  100% by the parent company, and 
we can only pray for an improvement. Initial reaction seems disappointing, but be 
fair. It's the same people with a new boss, so it might take time for a change in 
attitude. VW Germany ARE aware of what great brand loyalty there is to VW's in 
UK and it is up to us, the clubs to get them on our side, not against us. Also, be 
fair. With the product liability laws as they are today, any company has to be 
careful before even saying 'GOOD MORNING'. 
 

V   BELT 
If you have been patient enough to stick with this dribble from me from the be-
ginning. then you may remember I went on endlessly about 'V' BELTS under the 
name FAN BELTS, and yes, even I managed to get that in under letter 'F'. I dare 
not go through it all again, so lets just recap. 
 
A 'V' belt is an ESSENTIAL part of our Type 2 engine.  On the early models 
where the cooling fan was driven by one, it was one of the MOST important 
spares you always carried. On some later models where the fan is crankshaft 
driven you still use one to drive the electric making machine (be it dynamo or 
alternator). Another one for the water pump. One for the power steering compres-
sor and yet another for the Air-conditioning compressor. All depending on which 
model you have and how many goodies you have hung on it. 
 
'V' belts should be correctly tensioned. too slack and they slip (high pitch squeal-
ing sound as you put your foot down). Too tight and you can jam the component 
it drives by putting too much side load on the bearings. Adjustment is described 
in the manual, but what tools you use is up to you. 
Some people use the biggest screwdriver they can get to lever the component 
away. Their 2nd hand to hold the pinch bolt and their 3rd hand? to tighten it up!  
 
Can I recommend a little present for her. It's a real SHE-CAN tool (that's what 
my wife Pat calls any tool that she can use!). It's made in Taiwan, costs less than 
£5 and makes adjusting 'V' belts a pleasure. It consists of a 3" long hexagon body. 
threaded internally, onto which fits a concave pusher.  A similar pusher is fitted 
on the other end with or without spacers to fit between the two pulleys you are 
adjusting between. Just turn the hexagon body and the pulleys are pushed apart 
AND HELD APART until the belt tension is correct and you still have TWO 
hands left to tighten the pinch bolt up with! (Sorry if I seemed to make a meal of 
that). 
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V.D.O.    
The name of the German manufacturer who make most of the instruments fitted 
in our Type 2's.  They have a UK branch in Holford, Birmingham, and have a 
whole range of goodies to make our Type 2's look more like a 747.       
 

V ENTURI.  
The technical term used to describe a calibrated constricted passageway used to 
exploit the principles of Boyles Law! (What do you mean, Bull...t!. It's true!). In 
layman's terms and where we use it in our Type 2 van engine. If you restrict the 
passage of air across a hole it speeds up, just like we do in the throttle of the car-
burettor to suck the fuel into the intake. 
Did you ever have intake icing on a Split Screen van on a cold day'? The sudden 
increase in speed across the intake caused a drop in temperature which caused ice 
to form. this gave reduced air flow so the engine stopped!  By the time you got 
out and looked around, the heat from the engine had melted the ice and so you 
couldn't work out what was wrong or why it started again! Wonderful stuff this 
Physics!'? 
 
As just another aside. Have you seen pictures of those great big blow up escape 
slides they use on a 747 for emergency evacuation. Well, they inflate them by 
blowing a small jet of very high speed air into a venturi which then induces a 
large mass of lower speed outside air into the chute. (Who said us engineers were 
dim!) 
 

V ISCOSITY.  
The term used to describe a liquid's resistance to Flow.  We refer to the VISCOS-
ITY of our engine oil getting lower as it gets hotter, and the Body shop measure 
the VISCOSITY of the paint before they use it to re-spray our van. A VISCOS-
ITY CUP is used to measure drain time to show the correct VISCOSITY. 
 

V OLTAGE REGULATOR.  
A little electrical BLACK BOX that is used to control the voltage output from our 
DYNAMO. On some early models, in the same box is the CUT OUT that stops 
the battery giving electricity back to the DYNAMO when it stops turning. Re-
member. that is the thing that brings on the RED Generator warning light.  If your 
Type 2 has an ALTERNATOR instead of a DYNAMO then the VOLTAGE 
REGULATOR is inside the ALTERNATOR. 
 

W ATER-COOLED.  
Term used to describe the design of engine where the cylinders are surrounded 
with a jacket containing water as an aid to cooling.   Volkswagen were one of the 
last manufacturers to stop producing Air-cooled engines and change to WATER-
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COOLED. The VW K70 was produced in 1971 from a design by NSU and in 
1973, the Passat appeared as the first front wheel drive water-cooled production 
Volkswagen. The T3 series Type 2 van first appeared in July 1979, as Air-cooled 
and this was changed to Water-cooled first of all as a diesel in March 1981 and 
finally as a water-cooled Boxer engine in October 1982.  
 
People will argue forever more about the pros and cons of both. I used to have 
one of each, and can admire the advantages of both. I can even see many of the 
advantages of the new T4 series Euro van. I love most VW's. My ideal van would 
probably be the South African engined 2.5 litre LT T3 Series. Anyway. back to 
WATER-COOLED.  
 
Together with the water, or to be more correct a mixture of water and an anti 
freeze and corrosion inhibitor, you also need the following to make this engine 
cooling system work. An engine driven water pump, a thermostat controlling a 
valve to decide when to allow cylinder coolant to be circulated. A maze of steel 
and rubber hoses going from the engine all the way to the front of the van for 
both cooling at the Radiator and for heating via a miniature radiator or heat ex-
changer.  Add to this an Expansion tank and top up reservoir, and finally an elec-
tric fan for additional cooling.   
 
Now you can see why so many people stick to their air-cooled versions when 
economics is their aim. So, why did VW bother to change? I discussed this with 
the VW engineers when Pat and I were lucky enough to meet them at Hanover in 
1993. They loved the air-cooled engine but found they had taken the development 
just about as far as they could go. I think we should remember that they are not 
designing for us happy camper van people, but for a very competitive commercial 
market. Did they succeed?  
 
Well, let the figures speak for themselves.  The 1979 2 litre air-cooled gave 70 
BHP at 4,300 rpm and a torque of 137 Nm at 3,000 rpm. The 1990 2.1 DJ water-
cooled gave 112 BHP at 4.800 rpm and a torque of 174 Nm at 2.800 rpm. That is 
a huge  60% increase in power for  a 5% increase capacity engine, sitting in the 
same van, and giving almost identical fuel consumption. This is what it was all 
about. Just a shame that the commercial market began chasing fuel consumption 
as the new god, not longevity, for otherwise we would have seen some more in-
teresting developments on the T3 series instead of the more fuel economic T4 
Eurovan.  
 
Some people say, ‘Can I fit the water-cooled engine in my air-cooled T3 van?’ 
My answer is, ‘Yes you can, at a great cost, but why not spend the money on in-
sulation and a good heater?’ 
 

W EIGHT DISTRIBUTION.  
How lucky we are that our Type 2 vans Series I. 2 and 3 have just about perfect 
WEIGHT DISTRIBUTION. With the driver and passenger over the front wheels 
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and the engine over the rear, we are perfectly balanced regardless of how much or 
how little weight is between the wheels. Not so the Series 4 Type 2 and most 
Eurovans, where the engine and the driver are right up front. OK with a full load 
over the rear wheel but suspect when empty.  Watch a front wheel drive Camper 
van on a muddy camping field. 
 

W HEEL BASE  
The distance from the centre line of the front wheel to the centre line of the rear 
wheel. 
 
 
 
 
 
 
 
 
 
 
 
Track is similar but is the distance between the vertical  centrelines of the wheels 
on the same axle 
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A few members have asked for a SHORT article on basic van electrics. Well 
most of my articles start out short, but then I sort of get carried away!!! I am go-
ing to TRY and give you a simple and yet comprehensive guide to your van elec-
trics and what fault finding you can do using the wiring diagrams as an aid. I 
SAID "TRY” and if you happen to be an Auto Electrician or a AMIEE forgive 
me I am only trying to answer a need. 
 
First a simple analogy. In most of our homes we have a cold water tank in the 
loft. From this tank pipes of different diameters go to the bathroom to serve the 
basin (0..5 inch or l5 mm) and the bath (0.75 inch or 22 mm). Now I am sure you 
will agree that the distance from the tank to the basin or bath is about the same. 
This we call the HEAD or Pressure and yet when you turn on the bath tap fully 
you get a lot more water out of it than you could ever get out of the basin tap. So 
if you want to do a BIG job like fill a bath you need a large diameter pipe to do 
the job efficiently. 
 
Well it is basically the same with our vans The pressure in an electrical circuit is 
called the VOLTAGE. Pre-1967 vans had a 6-volt system and all vans since then 
have been 12-volt. So.... 
 
With a constant voltage but different requirements to say light a head light or turn 
a starter motor (Fill a basin or bath?) we need to do more work this we measure in 
AMPS. Now, if we measure this pressure times the work say head of water times 
flow we end up with a bath full of so many gallons.  
 
If we multiply the voltage by the number of amps we end up with the work done 
in WATTS. A head light bulb of 60 watts in a 6-volt system uses 10 amps and the 
same 60 watts headlight bulb in a 12-volt system uses 5 amps. A Starter Motor, 
which is just about the biggest load in our van, can take up to 800 watts, which 
with our constant 12 volts means a load of 66 amps! You can see now why your 
battery does not like starter motors!  
 
Incidentally, you noticed that you needed a larger size pipe to fill your bath effi-
ciently. Well you will also notice that you use larger size wires to carry large 
numbers of amps to things like starter motors, but relatively small size wires to 
things like headlights. So we all agree that Volts x Amps = Watts. 
 
The only other unit of measurement we need keep in mind is the Resistance to 
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electrical flow which is measured in OHMS. We can restrict the flow of water to 
our bath by turning the tap part way closed, and in the same way we can restrict 
the flow of electricity to say the van’s instrument panel lighting by turning the 
variable resister incorporated within the main lighting switch. (Just like the dim-
mer switch we use in the home.) So you can also see that a loose or dirty connec-
tion can resist the flow of electricity, giving a high resistance. and a reduced effi-
ciency. If you are happy with all this so far, then everything else is simple!!! 
 
UNDERSTANDING WIRING DIAGRAMS  
 
Up until 1972, Volkswagen drew WIRING DIAGRAMS, with the front of the 
van complete with headlights etc at one end and the engine, tail lights etc. at the 
other. If you compare a split screen diagram with a 1972 one you will see that 
with the introduction of such luxuries as heaters, illuminated vanity mirrors, etc.. 
etc. there were so many wires that the diagrams became unreadable. So they in-
troduced CURRENT FLOW DIAGRAMS. and have used them ever since. These 
are a lot easier to read and a great deal easier to use for trouble shooting, ONCE 
you have been shown how they are laid out. 
 
If yon have one for your van. I suggest you get it out as it will help you to follow 
the rest of this story. 
 
Generally speaking, at the top of each page is the positive supply and at the bot-
tom is the earth return.  In between are all the electrical component showing their 
connections, their wire colours and sizes (in square millimetres) and the connec-
tion numbers. On page one are the main power sources, battery and generator (or 
alternator on later models), and each vertical line of wire given a number called 
the CURRENT TRACK NUMBER. These current track numbers continue in a 
logical sequence page by page. left to right, covering every wire and circuit on 
your model. If a wire 'jumps' a few pages it just shows the wire stopping at a Box 
with the Current Track Number inside it.  Look up that number a few pages on 
and there is that same feed again. 
 
Every component is also given a letter, such as E1 for main light switch and D for 
ignition/starter switch. These numbers are listed on the relevant pages an to make 
it even easier, they have used the same letters since 1968 up to the present day. 
The next thing that Volkswagen did to help you was to mark the number of each 
connection on the actual component, check on any old switch etc. and you will 
see such numbers as 15,30,31,56,58.  Some might have a small letter after them 
such as 58b and on later models you will find connection marked X. 
Now here is the magic key to all your problems, and finding your way around 
YOUR current flow diagram, (some people would charge a can of 6X for this but 
to you my boy, it's Free!). 
 

Line 30 is LIVE at all times 
Line 15 is live with ignition switched on. 
Line 50 is live with ignition switch held in start position 
Line 31 is the earth return wire not using the chassis. 
Line X is live only when the ignition is on and the X relay made. 
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From this you can see that the wire going to connection number 30 on the lighting 
switch El should be live at all times. Whereas connection 15 on the coil is only 
live when the ignition switch is on. 
 
For trouble shooting. Volkswagen recommend that you trace your wiring BACK-
WARDS, from the bottom of the relevant track number, up through the compo-
nent to the power source, checking as you go for voltage supply or continuity.  If 
you start at the top, you will probably find the power source will divide two or 
maybe three times and soon you will be following a false lead. 
  
Let's try an example, say a 1974 bay window has lost it's high beam warning light 
(that little blue one). Before delving under the instrument panel., a quick check of 
the Current Flow Diagram, track 20 will show you that it uses the same feed as 
the main headlight bulb. So if they work then it can't be the fuse S5 or the supply 
56a from the light switch. Leaving only the bulb or the connections on the bulb 
holder. If the main high beam is also not working then we have to check fuse S5, 
and if that is OK then next we check that we have 12 volts from the connection 
56a at the flasher relay. Simple isn't it?! 
 
When adding extra electrical goodies to your van. try doing two things. 
 
1. Use the correct size and type of wire. A loom from a scrap yard is the cheap-

est source. and. 
2. Make yourself a current flow diagram of the wiring you have added,  indicat-

ing where you took the supply from,  what fuse is in that supply line and 
where it's return to earth is located. Also the colours of the wire you used. 
(brown is used for Earth return on most occasions). Then if at some time in 
the future you are 'coal mining' deep in the engine bay or under the dash, you 
won't come across wires that don't mean a thing to you. 

 
I have said that you need to check for voltage or continuity. What tools do you 
need for that? Well, the basic needs for supply or voltage check can be met using 
a neon tester suitable for 12 volts. Putting one lead to earth and the other to the 
live supply. If all is OK. the neon will light up.  
 
A similar device like a pen torch with a bulb and battery can be used to check 
continuity of wiring to check for breaks in a circuit.  The more you want to spend 
the more sophisticated test devices you can get. I personally use one of those 
small multi meters with a selector and a couple of leads. The continuity side of 
this utilises a small internal battery'. and you won't be the first to leave it switched 
on when you put it away, only to find it flat when you need it in a hurry! 
 
Now a word of warning. especially if you have a modern van with an Alternator. 
or any electronic components.  If you are checking any of the wiring, then to be 
safe, disconnect the negative lead from the battery first. Some electronic gadgets 
can be highly susceptible to 12 volts on the wrong connection. An Isolation 
switch in the battery Earth lead is both a convenient way of disconnecting the 
battery as well as a good anti theft device. 
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A good AUTO ELECTRICIAN is born, not made, in my experience. They have a 
natural feel for it. The sort of guy you had at school who by the time he was 8 or 
9 years old, just knocked up the odd circuit out of his head, the way you or I un-
did nuts on Mum's bicycle!  If you know one, look after him. or else like me you 
will spend hours poring over Current Flow Diagrams when you could be 
'drinking 6X. OK! OK I know I said it was supposed to be a SHORT article! 
 
PS. On Viscount Aircraft they used wiring diagrams, but on Boeing 747's they 
use Current Flow Diagrams. Just in case you had forgotten, and with your new 
found knowledge you felt the urge to help when your holiday flight is stuck over-
seas with a ‘Small Electrical Problem’. 
  
 
 

OVERFLOWING BATTERIES 
By Geoff Gillett 

 
How many Type 2 owners are aware of a possible battery problem associated 
with these vehicles? The position of the battery, hidden away in the comer, under 
the side vent. ensures that it gets a fair amount of water on top of it during wet 
weather. washing etc. Years ago this was no problem as the water ran off the top 
of the old style batteries as they had filler caps. With some of the modern 
'Through fill' type batteries, some water will run into the cells which will over-
flow and flood the corner with sulphuric acid with dire results! 
 
If you have got this problem you would be wise to remove the battery as soon as 
possible and washout the area with household washing soda dissolved in warm 
water (a couple of handfuls in 1 litre of water.) 10 neutralise the acid. Then flush 
out with fresh water. 
 
To cure the problem, a shallow plastic tray can be made up (you can get plastic 
sheet and suitable glue in model shops) and secure it with rubber clips. This will 
throw' the water clear and allow the battery to ventilate. 
 
PS - Anybody got any ideas on how to fill the washer bottle up without it going 
all over the floor? 
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Why have two batteries on your Type 2, or any other vehicle? 
 
Volkswagen  faced this question with several of their models,  the 411 and 412 
were both fitted with a petrol combustion heater.   This is a wonderful device 
when  it is working!   It does,  however,  place a big drain on the battery if used 
without the engine running.   Some VW's were also used for police duties, and  
the radio equipment put an additional load on the battery.   As a result, Wolfsburg  
introduced a relay-controlled double battery system,  which can  be used on other 
VW models.   This was a welcome development to Type 2 owners who found it 
difficult keeping the battery charged when camping. 
 
The  following  article is written so that owners of other VW's can  also  fit dou-
ble batteries. 
 
The heart of the system is a battery cut-off relay,  part number 411 915 511C. 
When the engine is running,  the second battery is connected to the electrical sys-
tem via the relay, and is charged at the same time as the standard battery. With 
the engine off,  the relay disconnects the second battery from the normal electrical  
system.   As a result,  however much current is drained from  this second  battery,  
the standard unit is always available to start your vehicle. Such an arrangement is 
a great help to owners of caravans and  motor-caravans; keeping all the van ser-
vices going on a cold winter night will not prevent you starting off the next morn-
ing! 
 
Now  you've decided you want to fit a second battery,  where can you mount it? 
In  the  Bay window it goes in the other side of the engine  compartment;  in  the 
Types I and 3 it can go under the rear seat,  and in the Type 4 you can  mount it  
under the driver's seat.   Wherever you put it,  make sure it is  properly located.   
If possible,  use the factory mounting parts; if not, make some of your own. 
 
Note  that all the heavy consumers which are to be used when the engine is not 
running  are  connected to the second battery,  and we would suggest that  you 
connect  a new fuse board to its positive (+) terminal in order to  facilitate the  
connection of these consumers.  
 
The wire which connects the positive (+) terminal of the second battery to termi-
nal 87 on the relay must be heavy (4.00 mm²) and the recommended colour is red.  
A red cable of 2.5 mm² connects this positive terminal to the second battery con-
sumers. Earth the second battery with a standard braided earth strap. 
The wires to  terminals 85 and 86 on  the relay need  only have a  cross section of    
0.5 mm². 
 
You will see from the diagram that the cut-out relay includes a diode; the neces-
sity for this prevents the use of a normal relay unless a diode is  connected as 
shown. 
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SUGGESTED PARTS 
 
When Mounting additional batteries, we would suggest the later method which 
utilises the rim around the base.  This uses a retaining lip at one side and a clamp 
at the other.  Part number 111 701 433 can be used as the lip when fixed to  the 
floor with a nut and bolt,  and part number 131 915 313 or Ill 915 331 can be used 
as the securing clamp.   Once again, a bolt will have to be fitted through the floor 
to retain it. 
 
On the Type 3, use clamp, part number 311 705 469.  On the Type 4, use battery 
support plate,  part number 411 803 217 and clamp, part number 411 803 219 (up 
to chassis number 410 2100 000) and part number 411 803 219P thereafter. 
 
You  can use the earlier system of a lid on the battery plus a securing strap, but 
there are a great many different straps, all of varying lengths. 
 
Steve Davies 
 
In issue 2 of Transporter Talk,  I showed you how to fit a split-charge system to 
your Type 2.  I have had a couple of enquiries regarding confusion on how fit  
certain relays  so now I have put together a much simpler set-up using Hella relay 
kit.   These kits can be purchased through a motor accessory outlet or your local 
caravan/camping centre. 
 
I chose the Hella relay kits  because they are easy to fit,  compact, and fairly 
cheap to buy.  You can buy kits with either a single or double relay, depending on 
your needs. 
 
The  basic idea of a split-charge system is to isolate the main battery on the vehi-
cle,  so that  you may use power for your accessories from the auxiliary battery 
without drawing off the main battery,  so you will always have power start the 
engine. 
 
For example you may wish to run a portable TV, lights, water pumps, fans, etc in 
your type 2, or you may wish to run the 12-volt systems in your trailer tent  or 
caravan from an auxiliary battery in your type 2.  Either way, the Hella kit will 
allow you to do both. 
 
The Hella single relay can be used on all vehicles with 12-volt systems, either 
positive or negative  earth,   (Type 2's are wired negative  earth),  and suitable for 
operation with either dynamo or alternator. 
 
The relay  only operates when the engine is running (or when the  ignition 
switched  on)   thus ensuring that the Main battery is not discharged into the aux-
iliary  battery,  or by  power consumption from the accessories,  such fridges, TV, 
etc.    
 
Steve Davies, Technical Editor 
 
  


