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INFORMATION
SHEETS

Welcome to the Volkswagen Type 2 Club’s Informat®imeets Service.

These Information Sheets form a series are compded collated from
information supplied by and for members of Volkseagdrype 2 Owners Club.
Much was submitted solely as advice or tips on hovdeal with a particular
situation.

A lot of the information has previously been puldid in Transporter Talk, the
club magazine, either in the form of letters, tipdyice or specific articles, but
some has not. Some of what is published herepcahably not be found
elsewhere.

The series was first published in February, 1998e hundred sets were printed.
In June 1998, the series was re-printed, and adut50 copies were produced.
In September, 1998 a second series, of 250, wiitlitianal topics was prepared.
At this time it was realised that the format wobkve to be altered and the series
is now produced in easy to handle booklet forme $cond generation of Infor-
mation Sheets was first published in 1999. This sexies in May 2001.

Whilst every care has been taken to ensure thahtbamation is correct it must

be remembered that legislation and advice from fa@atwurers does change, and
therefore, some information given may become oattatith the passage of
time.

It is for these reasons that the VW Type 2 Owndub €annot accept liability for
any loss resulting from any error, mis-statemernhaccuracy contained therein.

We believe that the information published will fe great assistance to members,
especially to those newer members who have notheess to the earlier copies
of Transporter Talk, which are now out of print.

The Information Sheets have been produced in ABidbrfor ease of use, and the
Series is not finite. It will be added to and anmethen a regular basis, as and
when new information comes to hand. News of sudlitats and amendments
will appear in Transporter Talk.

TOPIC: INTRODUCTION
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A IR-COOLED

The term used to describe the method of coolingetiggine. The most simple is
on a lawn mower or motor-cycle, where the air passver the engine cools it
down. This cooling effect can be improved by iagiag the surface area of the
engine by putting fins on the outside of the cyindnd the cylinder head. This
cooling effect can be improved by using a metal cvhireleases heat more
quickly, like aluminium. The next improvement gshilow the outside air, by the
use of an engine driven fan, over the engine. &fodly built ducting of tinware
around the the hot parts of the engine can maxirtieecooling effect of the
outside air. So now you can see how they came ild the engine used in the
Type 2, and other VW'’s, the way they did. And algoy any loving wife or
girlfriend who gets a ride in a 1600 cc Type 2 iesra spare fan belt in her
handkb%g'ft The larger engines still have a fan higtis driven directly by the
crankshaft.

A LIGNMENT.

Posh word for saying that both front wheels arenfiog forwards, (or nearly so).
Fortunately, the steering and front axle on our & pis very well designed so
that unless you actually hit and/or bend someththg, factory set alignment
rarely needs adjusting. The most obvious signghef wheels being out of
alignment are of front tyres wearing unevenly, lig tendency for the vehicle to
steer other than the wax
you want to go.

To check the alignmet
properly you need rath
more than just a plum
bob and a piece
string, for two differen
angles have to &
measured very, vel
accurately.

These are called TOH
IN and CAMBER, an(
relate to the angle of th
wheels on the vertic:
and horizontal plane. Tow - in with the wheels straight ahead - V2 is

greater than V1.

| think we will leave it
there before | ge
accused of trying to ‘snow’ you. Before you do amyrk to rectify bad steering
ALWAYS check your tyre pressures.

e
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A LTERNATOR
The device used to produce electricity. It is
usually around about the size of a la
coffee can and bolted to the engine, anc
the Type 2 is driven by a V' belt. Type
engines used alternators since about 1
prior to that they used a DYNAMO. For |
practical purposes the output, as far as
are concerned, is the same. About 13 t¢ «
volts, DC. (In actual fact the alterna
output is in AC which is then rectified

give an output that is DC.) So why did tF
bother to change it?

Well, one of the nice side effects of 1 .

alternator is that it can give almost a full

output at low engine speeds, so none of the headlayning from bright to dim
as you take your foot off the accelerator.

WARNING! Modern alternators are controlled by lhy-tech circuits which do

not like it if you accidentally short out a wire it playing in the engine bay!
Look seriously at fitting one of those switchegtie NEGATIVE lead from the

MAIN battery, or at least disconnecting the NEGXEI lead from the main

battery if you are going coal mining. Finally, wh&W designed your Type 2
they put the right size alternator (or dynamo) bn lHow were they likely you

know that you were likely to fit every conceivalgiectrical gadget on your pride
and joy. See drawing under ‘Negative Earth.’

The MAXIMUM output for your alternator is quoted AMPS. (Time to remind
you AMPS x VOLTS = WATTS.) So you can either stgnbing all those extras
on your car or fit a larger capacity alternatorR ©®e 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 giviakpctricity back to the
alternator (or dynamo) when the engine is runniogly, or stopped. (Yes, that
is the black box that brings the RED warning ligit) So you see, if the fan
belts breaks, the the alternator stops turningrfghg) and the red light comes
on. It all makes sense, doesn't it! On the dynaingocut out is nearly always in
the same black box that housed the VOLTAGE REGULRTOhis device
keeps the dynamo output within the acceptable dimitd stops it burning out on
all the 12 volt goodies. On modern Type 2’'s wilterators the Cut-out and the
Voltage Regulator are often built into the alteanat

TOPIC: ROBIN'S DIRECRORY OF MOTORING TERMS | 1
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B ALL JOINTS.

A mechanical linkage very similar to the Ball aBdcket joint in your shoulder.

Used by VW in the front axle where the knuckle whimlds the wheel and brake
assembly joins the axle. (Called the bottom baihtgp and yes, that's what

replaced the King Pins from the Austin Seven daBsl) joints are also used in

modified form in the steering joints. Some balhjs have grease nipples and
others are ‘sealed for life’. Just about all oérth have rubber seal or gaiter
around the sliding surfaces to keep out dirt aritt Year and/or a tear in the
rubber seal or the joint itself is a common MOTU& point.

B HP or BRAKE HORSE POWER

A measurement of the maximum power obtainable frilva engine when
measured on a test rig. Strictly speaking VW measur engine's power in kW.
(Kilowatts, the metric equivalent of BHP) and if woinsist in knowing,
multiplying the BHP by 0.7457 gives the figure iitokvatts. (Try slipping that
vital piece of information in when your mate isthahy through a pint and it may
impress him, but there again...) When you thirdt th about 1950 the 1131cc
engine in the Type 2 gave 25 BHP it just shows vgraat advances they have
made in what is basically the same engine.

B IG END.

The piston s
connected to th - h
crankshaft by
connecting rod, thi
rod has two ends, ar Big end
guess what? They a bearing
called the big end ar
the little end. Agair
they are deep insic
the engine, you can -

do anything abot Big end
them, except shorte

their life by not doinc

the recommende ———__ Connecting
maintenance, i.€ Rod
changing the engin

oil at the state — :
intervals, or if, like Little end
me, hyou Wﬁnt tc I d
smother it with TLC, Little en
change the oil ever \ bearing

3000 miles.



B OXER MOTOR.

The name given to our petrol Ty

2 design of engines as fitted in re

engined vehicles. Also know

ﬁometimﬁs as a:j Flat 4
orizontally opposed engine. C

it what you like, back in the lai § & J@,/l :

1930’s Dr Porsche reckoned it w___ . :

the least stressful design and best

for longevity. If it is good enough for VW, therey, | guess it's OK for a

Porsche too! BMW motor cycles, and Citroen 2CM&aise a Boxer engine but

with only 2 cylinders. Shown is VW 2 litre

air-cooled.

Topping-up brake fluid

B RAKE FLUID.

On all modern VW’s when you push ya
foot down on the brake pedal, you pus
very fine column of brake fluid from tt
brake master cylinder to the slave cylind
on each wheel. This in turn pushes
brake shoes onto the brake drums, or (
disc brake, the brake pads against
rotating disc.

So why have | made such a song and di
about such a simple fact? Well there
still a lot of people who don't apprecic
that with constant application of the brak
the fluid heats up and the brake fl
absorbs water from the atmosphere.
This water then causes corrosion in
slave and eventually the master cylinc
That is why VW beg you to change t
brake fluid every 2 years, regardless of t
much or how little you use your Type 2.
changed the fluid in my 412LS air-cool
estate 10 times from new in 20 years,
with over 130,000 miles nave ne\
changed a slave or master cylinder. (Ch
maintenance in my book.)

(Don't forget to top up the brake flu
occasionally, if needed. Failure to do
could cause a very sudden and compiete

loss of brakes. Evidence of brake fluid seepageakage is an MOT failure.
Frequent need to top up the fluid can be an indicaif a leak in the system.)

TOPIC: ROBIN'S DIRECRORY OF MOTORING TERMS | 1
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CC CUBIC CENTIMETRES or CUBIC CAPACITY.
The way we boast about the size of the engine we faour Type 2's. We
actually measure the volume of the cylinder fronmewlthe piston is at the very
bottom to when it is at the top. We call this #vweept volume. We then multiply
it by the number of cylinders to give the cubic @eapy of say 1600 cc for the
engine. The Americans used to measure in cublieegicbut now they quote
litres, so my wife’s Cadillac has a capacity oftfek or to us, 6000cc.

CAMBER ANGLES.

This is one of those technical things | mentionedar alignment. It applies to
the front wheels in the vertical plane. If they a@toser together at the top it is
called NEGATIVE camber, and you,ve guessed it,hfartapart at the top or
leaning outwards is called POSITIVE camber.

CASTOR ANGLE.

This is the other angle | mentioned, where the elipégvot point is so many
degrees back from the vertical so that when yowgtebf the steering wheel it
‘self centres’ like a super market trolley should bever does!

CHOKE.

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

COIL.

Another Black Box, except that is about 2”
diameter and about 6” long. It is maintenance,i
apart from keeping it clean and dry. It is usec
convert the 12 volts from the battery to a veryhr
voltage capable of giving a spark which will jur
across the gap of a Sparking Plug. How does the
know which spark plug to aim at? Well, that's wd
thedistributor comes in but you will have to wait fi
‘D’ for that.
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COMPRESSION RATIO.

Another boasting term we like to use to let evegydmow what a powerful

engine we have. We measure the cylinder volumk thi¢ piston at the bottom,
again with the piston at the top and divide the bypghe other. So if we have
80cc at the bottom and 10cc at the top we havengpression ratio of 8 to 1

(expressed as 8 : 1) Generally, the higher thepcession ratio the more
powerful the engine per cc. However, the higherdbmpression ratio the more
strain on most of the components and the reduéedflithe engine. Some of our
Type 2’s have a compression ratio of 23 : 1, an@®H#® of 70. (But that's a

diesel story.)

CONDENSER or CAPACITOR.

A little coloured tube about 1" long by about Y2"adieter used for storing
electricity in the ignition circuit, usually sitinon 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 dodbe inside of the cylinder
head and around the valves, and consisted of sgrapiay all the hard carbon
deposits. Thankfully, with modern fuel additivesdabetter oils it is now hardly
ever necessary.

DC or DIRECT CURRENT.

(As opposed to AC or Alternating Current. The tgdelectrical circuit we have
on our Type 2's, whereby the electricity passemftbe Positive terminal of the
battery to the electrical device, e.g. lights, hetn. the back to the Negative
terminal of the battery. In most cars we use @ laire from the battery via a
switch to the device and then a short wire fromdbeice to the bodywork. This
is called a single wire or earth return system.e Bldvantage is that it greatly
reduces the amount of wire used, but at the sameybu have to make sure that
ALL your earth return connections are clean antittjge SPECIALLY the one
where the negative lead from the battery is coratktd the bodywork or engine.

D IAPHRAGM.

A diaphram is used in fuel and air pumps on oureTgpto act as to act as a
vacuum pump to suck up fuel from the fuel tank orntaintain a pressure

differential across the diaphram switch. If thagtiram punctures, odd signs
sometimes occur that can lead to wrong diagnogispiespraying out of the rear

of the engine in a fine mist may not be a failednmaearing or something as
catastrophic, but merely and oil pressure switchipkdiam. So always do a
thorough clean and locate the actual leak pointrwdtationary (no wind effect

blowing oil back from the leak point) before rushioff to buy a new engine!

TOPIC: ROBIN'S DIRECRORY OF MOTORING TERMS | 1
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D ISTRIBUTOR.

The device used to distribute the High Voltage sgeom the coil to the Spark
Plug at the right time and to the right cylindeBuilt into the distributor is and
automatic advance and retard mechanism operatecemlyifugal bob-weights
that alter the moment it delivers this volte
according to engine speed; and also to
contact breaker assembly or ‘points’. 1
points are two round blobs of metal acr
which a spark jumps every time a pis
reaches the top of it's compression strc
The spark jumping causes burning of
points in time, altering the point GA
Smaller gap, spark jumps earlier, so minu
altering the ignition timing or ‘DWELL
ANGLE'. One advantage of electror e _| @

ignition is the elimination of this spar
keeping the dwell angle constant, givi &&9 vasuum
constant optimum ignition timing. Condenser unit

D RAG COEFFICIENT.

Or ‘Co. of D’. Measurement of how eas
the body shape slips through the air. The
resistance, the less power required to fc
given speed, hence a better quoted
economy figure. The best example is
modern ‘Jelly Mould’ similarity betwee
many of the Ford, Mercedes and BMW's ¢
But don't be totally taken in. This smoothi
of the outer shape sometimes greatly red @’ sl

the inner useable space (unless you wc

rounded all over, like some lady members.) Haveok inside the front of the
latest VW Transporter (T4) and you will see whatdan.

Distributor
Seal

D RIVE SHAFTS.

Now here we have something that all rear-engingueT3/s have. Long, long ago
most cars had the engine at the front, sent theepeva a gear box and prop.
shaft (or propeller shaft) to the differential lretcentre of the rear axle. Here it
was turned through 90 degrees and transmitted aliashafts to drive the rear
wheels. | don't need to tell you how much power Mest bin travelling this
complicated route.

Well, Prof. Porsche said that when designing thetBeif you put the engine in
the back, and send the power via the gearbox am straight out to drive the
rear wheels viarive shafts you must end up with a better and more efficient
unit. He was right and so they stuck to the pplecifor all the Type 2’s until
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August 1990. Because the rear wheels need to gmdiglown independently, to
cater for bumps etc. these drive shafts had to liderxer joints at both ends.
These are called ‘C.V’s.” or CONSTANT VELOCITY jds CV joints lead a

Exploded view of a typical drive shaff
with Constant Velocity joints on each end

hard life, are precision pieces of engineering, am&d require no regular
maintenance. BUT, you must make sure that thesboogaiters covering them
are not split or worn.

DWELL METER.
Test meter used to measure the dwell angle, sesr diistributor for definition of
dwell angle.

DYNAMO.

The device used to generate DC electricity on Tg{e prior to about 1970,
superseded by the alternator. See under alterfuatarfurther description.

E ARTH.

You may remember when | wrote about Direct currwtt | said most cars,
including our Type 2’s use a single wire or Eaeturn system. This means we
use the body of the vehicle instead of lots ofrgito complete the return side or
NEGATIVE side of the electrical circuit back to thattery. This is called a

TOPIC: ROBIN'S DIRECRORY OF MOTORING TERMS | 1
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NEGATIVE EARTH, only to differentiate it from a wgrshort period of time
when certain car makers used a POSITIVE EARTH atadtsystem. With the ‘-
ve’' earth (note approved abbreviation) on our Tyde there are certain
precautions you MUST take when making a new eastinection on your car,
such as when fitting an extra fog light or a 12t\air drier socket! You must
make sure that you remove all the protective cgaight back to bare metal.

This then leads to a potential corrosion point, alhin time can give &ad
earth’.

So you can see just how important the earth is. géteround this by fitting a
series of EARTH POINTS to the body during assensblyhat we can hook onto
these at a later date.. They give these pointshewsrand locations in the wiring
diagrams, i.e. No 30 Earth point next to the rgidgte, L/H side under dash
panel, or 63 - Earth point left tail light bulb dek. One further point when
looking for a new earth. Make sure your new epdimt is connected to the body
of the car, for with so much more plastic and rubliged in various parts you
sometimes find whole sections, such as front bumpeonnets etc, electrically
isolated from the main vehicle body. In fact mlasge assemblies should have
an EARTH STRAP. | am sorry to have gone on so malwbut EARTH but it is
much more important than most people realise, alzige number of electrical
faults are traced back to a BAD EARTH. ‘Nuf saljt see drawing under
‘Negative Earth.’

E LECTRONIC IGNITION.

The introduction of the micro chip has allowedasréplace certain parts of the
ignition system with SOLID STATE components. Tlacomponents with no
moving parts. At the same time we can use accugbtetronic beams and
transistors, (electronic switches) instead of oontareaker points. The
advantages of this is more powerful and more ateuignition, hence easier
starting and less drain on the battery. Wordsryay hear thrown casually about
include Hall or pulse signal generators, TCH-1 skwitinits , DIS switch unit.

Your car may have all, some or none of these, baoitavorry, if you haven't got
one then you don’t need one! For those Type 2 osvmgth conventional
ignition, fitting one of the after market electrorunits is, in my opinion, one of
the few gadgets which is well worth the money. Téedency for the Dwell
Angle to gradually change is eliminated, and theesan the battery load due to a
more instant start is a blessing. However, rememkith electronics goes
potential problems. You must take more care whpdaying in the engine bay,
for some ‘little black boxes, will lay down deadekposed to the odd dab of 12
volts from a spare live cable, and a bite from alefid can bring more than a tear
to your eyes! (Adrenaline proved brown syndrome.

10
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E ND FLOAT.

Similar to the gap between head and/or toes anénteof the bath tub. That is
the amount a surface, such as a bearing can mowe imnanother surface. The
most common example in a Type 2 is the front wheakings. These taper roller
bearings have a very small amount of END FLOAT AM/@BLE, fortunately
this is adjustable to compensate for wear. Donksg the amount, check you
manual orask someone.

FAN BELT.
The name give to the Vee Belt that drives the egpfan from the crankshaft
pulley on the Type 2 with the 1600 engine. On T with the larger air-
cooled engines and those which are water
cooled it drives the dynamo or t ST
alternator and more correctly should = -~ -\ s
called the Vee Belt, although it has in .\, i“v\f S\
more of an inverted ‘A’ cross section. \‘\LQ EARY ;,7/’7,‘5
\ VA
TN J(_k

The crankshaft pulley has 1, 2 or eve.
grooves in it depending what extras y
run. On ‘JITNY’ we have the most
have seen on a Type 2, with 3 sepa@S™_7
Vee Belts for the alternator and cooli
(wgterr)1 pump, thed power steering pu
and the Air Conditioning Compresst : .
NOTE. On the later Wat%r-coolgd Ty Checking a Vee belt on a 1600 engine
2's the cooling van is driven by an

integral electric motor which only turns if the émg is above a certain
temperatures. This is why the owners of water®ddlype 2's sit there with big
smiles on their faces (and nice warm unmentionjdéer driving only about
half a mile! All Vee belts must be kept properljjusted. Cheap replacement
belts stretch more quickly and can therefore bsef@iconomy. Plus, you never
get something for nothing. The more electricald®aou turn on the more
internal resistance the dynamo or alternator wilegand thus more load on the
crankshaft. As | said ‘JITNY’ has tree Vee belt pays for the privilege with
fuel economy. A high-pitch screeching sound whigoping the throttle is often
the sound of a Vee belt slipping. If you don'tnvéo buy a spare at least keep
the old one when you change it, so that you cantusean emergency. Or even
have it on hand to give to someone else you firkdém down in the middle of
nowhere. Finally some modern Vee belts have wiak like teeth on the inside,
this is an improvement in design to allow it topgthe pulley better as it wears,
and is not to be confused with ttaothed timing belts that they fit to the diesel
Type 2 and many other modern cars. We don’t havehainge timing belts on
rear petrol engined, Type 2’'s, and let’s praigeltbrd for that.

TOPIC: ROBIN'S DIRECRORY OF MOTORING TERMS | 1
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F IELD WINDINGS.

The mass of thin copper wire wound round
inside of the dynamo, and inside of which
ARMATURE turns to generate electricity.

FILTER.

Used in OIL, FUEL and AIR systems on Ty
2's. Some filters are meant to be chan ..
regularly, such as modern oil filters. Others areant to be cleaned
regularly, like the mesh filters in carburettorgld600 engines. Whatever your
manual says says do, do it; it's false economytmotOn the subject of makes of
filters, my own view is that it pays to use a watlown brand, Fram, Puralator,
Quantum etc. bought from a reputable, discountesphouse. This way VW will
eventually wake up to the fact that in the realldidney must price their filters
competitively. The genuine VW filter MUST be fittevhilst the engine is under
warranty.

F IRING ORDER.

This means the order in which the mixture
each cylinder is ignited. The firing order 1
most Type 2 engines is 1-4-3-2. Mark y
HT leads if you are not surebefore |
removing them, by wrapping round et
lead with 1, 2 3, or 4 bands of contrast
coloured insulation tape.

F LASHER UNIT.

An electrical Black Box Usually fitted under thestiato make indicators flash on

and off. Most later just plug into the base unitf you fit a tow bar with

associated electrics, you should fit a higher réltesher unit capable of taking the

gxtradelectrical load when repeater flashers arkiwg on the trailer or lighting
oard.

FLYWHEEL.

A heavy metal wheel for opposing a
moderating by its inertia any fluctuation in spe
the machinery with which it revolves. On
engine it is used on the back of the cranksha
counteract the variable torque created du
rotation and to carry the engine over the d
centres smoothly when it is not firing. In efféc
is balances the power created by all the mo
parts travelling in all directions. (Rotation
vertical and horizontal.)

12
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F OUR STROKE.

Also known as the Otto cycle after the inventor dedcribes the type of engine
fitted to our Type 2’'s (even the diesel ones.yefers to the number of strokes a
piston makes within the cylinder to complete thgcle’ 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 1 down 2 up 3 down 4 up
induction, when fuel is drawn
into the cylinder, through the open inlet valvas2he compression stroke and is
when the fuel mixture is being compressed agatlmstclylinder head and both
inlet and exhaust valve are closed. 3 is the paiveke, where the fuel has been
ignited and the energy generated is forcing théopislownwards. 4 is the
exhaust stroke when the spent gases are beinglfordeof the cylinder through
the open exhaust valve.

FOUR WHEEL DRIVE.

As the name implies it is used to describe a vehidhich is constructed so that
all four wheels are capable of being driven by the mmgt thesametime. As far
as Type 2's are concerned this vehicle will beechl ‘syncro’. (See later entry.)

F RONT WHEEL DRIVE.

IMAGINE a Type 2 going backwards! Well you almdstve it. The engine is
installed in the front of the car and drives thenfrwheels via, you,vel guessed it,
Drive Shafts and Constant Velocity joints justelikhey did on VW's in the
beginning. The extra clever thing is that the frameels not only have to be
driven, they have to be steered as well. Theradvantages, especially for fast,
high powered cars, but there are also disadvasitagevell. Just watch any front
wheel drive camper on a wet camping field. Todiethat is not always the fault
of the van, but of the converter who has failedlisiribute weight evenly when
changing the van from a load carrier into a campan. The new VW
Transporter (T4) has front wheel drive and thatrie of the reasons | chose a rear
wheel drive vehicle.

FUSE.

A purposely designed weak protecting link in arcileal circuit. This very thin

piece of wire gets very hot and eventually meltthé current flowing through it
exceeds the amount which it has been designedthstand. This is usually less
than the device which it PROTECTS. Be glad youehtinem or you would burn

TOPIC: ROBIN'S DIRECRORY OF MOTORING TERMS | 1
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out many electrical components instead of justimglthe fuse. Don't replace a
blown fuse without first trying to establish whyhias blown, using a process of
elimination. Switch on one switch at a time and w&éch one causes the fuse to
blow. Then check the function of that component.

Make sure that you know where your fuse box is!rily under the dash on

the left side for a Type 2 and learn what typeuskfand at what rating your Type
2 uses. Yes VW have used 3 different types to mywkedge. That does not

include the special fuses used on the domesticddigieu electrical system which

the converter put there to protect domestic appéiarsuch as the fridge, or the
Propex. Annoyingly these are often hidden awapaccessible places.

F UEL INJECTION.

Like electronic ignition, it owes its place on eygay cars to the micro-chip.
Expensive, high performance cars have had it fonymgears, with all the
problems which went with it, Now, with the micraggessors and digital
computers (doesn’t that sound grand) we can evea tan the later Type 2's.
Basically, instead of the fuel being sucked inte tylinder, it is pressure injected
into the cylinder at exactly the right time by wafyan INJECTOR. When, and
how much fuel is injected is controlled by of fritthe micro processor, which is
fed such data as temperature, air flow, enginedsgée In this way the right
amount of fuel, even when starting from cold, ip@ied; hence there is no need
for a choke.

There are many small black boxes involved, or fhgsimany circuits contained

inside one black box called a control unit. Marfytltese circuits operate on
micro-volts and are easily damaged by a quick sptds2 volt. At about £200 a
throw it can be an expensive lesson, so, as | lsaie before, isolate the the
electrics before messing about. Unlike Electrdgiaition, which is a practical

and cost effective unit to fit to any Type 2, Fugéction is not. the number and
cost of the many new units required to be fittederefrom a breakers yard,
makes it not impossible, but certainly not cosetetifre.

G AITER.

The rubber mouldings covering the CV joints (somes referred to as a BOOT).
These gaiters are designed to keep the greaseniactawith the joint and at the
same time to keep all the road dirt, grit andewaut. Hence a torn gaiter will
allow acceleration of wear to the joint and is a@Mfailure point. Replacement
gaiters are easily obtainable, either like an aagor, if you don’'t want to undo
the joint, a wrap round version is available whaither bolts or glues together.
Whichever you use, you must make sure that the jpiinee of dirt and water and
has the correct amount and type of grease.

14



G ASKET.

A thin layer of paper, cork, rubber or even copphich
is inserted between two surfaces to prevent a |&iey
come in a number of sizes and have a number ofitinx
but are in effect, a washer. Due to the differequagsion
rates of metals, small amounts of distortion talkee as
parts heat up and then cool down. This gasketshiel
stop any air, water, petrol etc. from leakina |
out at this time. Some GASKETS - Lz
SEALS are re-usable, some must be char .
every time the joint is taken apart, some
even stuck to the mating surfaces witt
GASKET CEMENT. Some gasket cemen €
designed to be sufficient in itself to form
seal. DO whatever your repair manual si., .,
or if in doubt, ASK!.

G EAR RATIO.

This is one of the things our Type 2 has, is nimzekmow about, but for all
practical purposes something you can do nothingitab®his simplest example is
that if a small gear, or sprocket on the rear whded bicycle goes round four
times for every once that you turn the pedals, §mnhave a gear ratio of 4 : 1.
So, in the gearbox of our Type 2's, by fittindfelient diameter gears we can
alter the ratio between the driving gear and theedr gear or the input speed
from the engine to the the rear wheels.

G ENERATOR.
Another name and sometimes used to describe timg tthiat GENERATES
electricity. On Type 2's known as an alternatoaafynamo.

G REASE.

We all know that grease is a lubricant used whekevould run away from
mating surfaces. But just make sure that you tisecbrrect type of grease.
Some surfaces require high pressure grease, soghenmélting point grease.
Some places it is not used as a lubricant but agnéircorrosive, as on battery
terminals. Like mustard, we tend to waste as nasctve use, so try and buy it in
tubes with a small dispenser fitted.

G REASE NIPPLE.

Clever little device that lets grease in under gues, yet keeps dirt out. Fitted on
various moving parts on our Type 2's., and used rémharging the film of
lubricant that helps prevent wear on friction sce& DO locate the grease
nipples on your Type 2’s and recharge them regularl

TOPIC: ROBIN'S DIRECRORY OF MOTORING TERMS | 1
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H ALF SHAFT.

The shaft used to transmit the power from the difftial to the rear wheels in a
front engine, rear wheel drive car. Similar, bot 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 carwat water cooled engine. Some
modern water cooled engines, with a ‘Sealed Codiygjem have an expansion
tank and linked to this is a top reservoir. Tlawhat VW use on their water
cooled Type 2's. See sketch below.

The air cooled engine on the earlier Type 2 hasaddator, 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 yourdsaim the gas flames, or put
your hands in the water you are heating up on toker. The second method is

CAP AIR VENT TOP UP CAP
N\ /
CoLD
TN N LEVEL
ENGINE N > 7 7N
SYSTEM 1 . / S LA ESVTEL
e = o < .
EXPANSION TANK REFI TANK

using the hot water and the saucepan as a heargy@h and it's a lot safer.

On the air-cooled Type 2 we wrap metal aroundetkigaust manifold where it
comes off the cylinders, then pass outside airutiinothis metal shroud. This
outside air, which is clean, is thereby heated kgsmg over the exhaust
manifold. This shroud and manifold assembly on Tlype 2 is called a heat
exchanger. We can tr <
via a series of flaps ar '
valves to duct this hot g

into our vehicle. This i
what is known as a heat
and many of you wil
know that it leaves a lot |
be desired. Because of t
high temperatures th¢ Typical heat exchangers.

have to withstand, he| There is one each side.
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exchangers do eventua
burn through, and if ewve
you smell exhaust fume
when you put the heat
on, check vyour het
exchangers for interni
leaks, and your exhau
system for any leak:
Exhaust fumes CAN
KILL YOuU!!!

H

EINZGERSTARKER.

(Sorry, | couldn't resist it.) German for boostar auxiliary heater. Made by
Eberspacher. This is like having your own minigegine built in the car, and
getting it's fuel supply from the main petrol tansome air-cooled Type 2's had
it fitted to give extra heat in the winter. Evedretmakers realised that it could
give a lot of or a WHOLE TANK FULL of heat just e exploding, so they
incorporated just about every safety cut-out dewoa can think of. My
experience over 20 years with a VW 412 LS is that HEATER was fine, but
spent most of its time locked out by one or othethe safety devices. By the
way, a claimed added advantage was that you cauttliyy say 10 minutes before
going to work, and start the heater without haviogstart the engine. 1 did it
once, climbed into a nice warm car only to findtttiee battery was so drained it
would not turn the engine over!

H ELIX.

A geometrical pattern we were taught about at schdo Type 2's we have a
Helix, or Helical thread on our starter motor dritee allow the the starter to
engage and disengage with the teeth on the outeofrthe flywheel. They also
use this principle to self centre the nose wheed &oeing 747 when it takes off.
(I knew you were dying to know that.)

1600 cc heat exchanger.

One on previous page is
from the suitcase engine.

HT or HIGH TENSION LEADS.

The leads that go from the distributor to the sgddgs. Handle with care! They
can bite! The lead from the coil to the distributdso carries the same heavy
current.

| DLE.

Term used to describe the engine speed, when veardhwith your foot off the
accelerator. This speed must be very accuratélyasemost carburettor settings
are calibrated to work properly using this speedaatatum. There is an idle
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adjustment screw on most carburettors so don’thtaueinless you know what
you are doing. If it runs well - leave it alone.

I GNITION SYSTEM.

A system designed to ignite the ¢
fuel mixture in the cylinder. Th
ordinary 12 volts is boosted ma
times in the coil, and the
delivered, by way of th
distributor, to the sparking plug
See drawing over page.

Ignition system.

Example of typical
HT system used in
most Type 2’s

I NDEPENDENT
SUSPENSION.

A system where each wheel
allowed to move up and dov
independently of all the othi
wheels on the car, whether at 1
front or the back.

| i}
NJECTOR. %

Used for many years in dies MN
engines, and now starting Plug lead \

become popular in use on m Plug cap

production cars. Instead of fu

being sucked into the engine by 1

downward movement of the pistun

it is pressure fed via an electrically controll®JECTOR into each cylinder, thus
eliminating the need for a carburettor. BE CAREFh a fuel injected engine,

the fuel line is pressurised to anything betweear2® 40 psi. When the engine is
running the control of the injectors is via a vegnsitive control unit.

Some earlier systems fitted to Triumph cars hagistesn whereby the fuel was
constantly pumped through an electric pump to tigiree as long as the ignition
was switched on. (Whether or not the engine waming.) Leaks were

occasionally manifested and these resulted ineaViithin the hot engine bay.
(All police spec. Triumph 2.5 PI vehicles were iamh for mods, following en-

gine bay fires when parked at accident scenes thihengines left running to
power the flood lights, etc. Ed.) As | said undeelfinjection, it is unusual to fit
injectors as an update to a carburettor engine.usuld, but not impossible.
Some American V8 engines had twin carburettorsy theabout 1980 they kept
the inlet manifold, and replaced the carburettoith & Throttle body unit, so

injecting fuel into the airstream and this mixtunas then sucked into the
cylinder. A sort of indirect injection. In additi they had to fit an electronic

18



Book 1

control unit and a fuel pressure pump. AC Delcd Holley make kits, although
| have never heard of one being fitted to a Type 2.

On the later VW Type 2 VW fitted Bosch digijet (Béries engine, 112 BHP.) or
Digifant (MV series engine 95 BHP.)

I NSULATION.

Something that ALL Type 2 campers should have,JVeuy few do. The very

latest BRITISH STANDARD to which all new campers sheomply, call for a

minimum of ZERO insulation. Can you believe it?eVive in what they call a
temperate zone so don't need insulation. CAUTIOBEfore stuffing the gap
between the outside skin and the inner trim or eanfiprniture with fibreglass

wool like we use in our lofts, or sheet polystyretiénk about the subjects of
condensation, water retention and eventually RUST.

There is much thought and more than one opiniohtHeumaterial | favour at the
moment is CLOSED CELL POLYTHENE FOAM, similar toathused by back
packers as a ground insulator. Even using thatnyost make sure that you have
a vapour barrier fitted in the correct positionisiho good making your camper
nice and warm in winter and cool in summer and getthe same time
encouraging corrosion. Sorry it is not quite sme, if it had been ‘JITNY’
would have been stuffed from the beginning.

\J ET.

For VW's it's not a name for a special souped-ypeT2, but the name given to
a small very accurate hole or to be more corr&tifice’. We have a few in our
carburettor that control, very accurately, theoant of fuel that can pass for a
given air depression (or suction). Th is then seffulates the Fuel/air ratio we
hear so much about. Partially block it by dnitlat can cause mayhem, clean it
out with a piece of wire, and you can increasedize of the JET, so cause
over-fuelling. Some jets are removable, foh@itcleaning or replacing. Most
are made of brass and have a number stamped dodlye Make sure if replac-
i‘rﬁ that you replace with one the same size.

OURNAL.
No, not the monthly copy of your VW magazine, bone®f those lovely old en-
gineering terms used to describe that part of dt ghat a bearing fits on.
In the old days these would be hand finished tkergure it was a perfect
fit. One of our test pieces during my apprentigestas to hand finish a six inch
diameter journal yet somehow, | still got my indees!

\J UMP LEADS.

VW call them JUMPER CABLES. The motoring orgatizas can't seem to
make up their minds sometimes it's jump leadsnedimes its Booster cables.
As long as we all know what is what, that is wisatmportant. The wire used to
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jump or bypass a circuit is thin and only carriefew amps, the cable used to
start one car from another carries a lot of ampgl as very thick. 'JUMP
STARTING' one car from another is an accepted pad®ROVIDING simple
precautions are taken. Some of you have doriffeteht to the way | am going
to state, have got away with it for years and ferl don't need me to tell you
how to 'suck eggs'. OK, | also did it that waydayot away with it. | have since
met someone who had a battery blow up in his fatechanged my thinking.
SO here is the way that VW SHOW you how to do it ia fiype 2 Owners Man-
ual.

First make sure that BOTH cars have a 12 voltesys(most pre '67 camp-
ers were 6 volt). Then connect in the followirgjsence.

1. Red or +ve cable connected to +ve of flat batte
2. Other end of +ve cable connected to +ve of duaitkry.
3. One end of BLACK or -ve cable to good battery.

4. Other end of -ve cable to BOLT securing B#RTH WIRE to body of
car having flat battery, NOT to -ve termindlflat 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 batterysgbject to a high charge
through it, it gives off a great deal of explospas, and sparks from the flat bat-
tery have been known to ignite these gases, - dgaytyou have never been
warned.

K ARMANN.

The name KARMANN-GHIA describes a car which has W ¥ioor pan and
running gear, with a Karmarin made body which wasigned by the famous
Italian car design house GHIA. Remember also thel Fsranada Ghia, same
design house.

K EY and KEYWAY.

Yes it does refer to a kind of locking, but ndte door locking type that we are
used to. If you put a pulley or gear onto a shHafw do you stop it turning

ROUND the shaft, when in fact it is supposed ton 8fITH the shaft. One of the
most precise ways is to machine a slot or KEYWAMhe inside bore of the

gear or pulley, and a matching slot on the outsifiéhe shatft.

Now when you assemble the two, you insert a piéepetal the width of the slot
and twice the depth of the slot. This is calleley and is sometimes referred to
as a Woodruff Key. A big advantage of this systes that by varying the metal
from which the Key is made you can make this Keyweak link in the system.
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For instance if the key is made of a soft steelifithe driven shaft was to seize,
then by designing the key to shear then it savesadag the gear and any other
components. Some keys are parallel in sectianggdapered 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 des. By pushing the accel-
erator pedal down past the Full throttle positidHence Kick Down) a switch
makes a circuit to Automatically engage (ompldown) to the next lower
gear. Useful for overtaking or for increasing #ngine revs when going up hill.

K ING PIN.

No not the Chairman of the Type 2 Club, but yoll sée where the term to de-
scribe someone comes from when | tell you that ds whe pivot point about

which the Stub axle or Wheel knuckle turned. yi dal, because it was replaced
on our Type 2 by the use of ball joints. Helpisgmeone when they were
changing King Pins and Bushes was many a lad'sduattion to the mystery of

how a car’s steering worked.

K NOCKING.

Also called pinking, when referring to a sound #mgine makes when under
strain. It shouldn't make this noise, and | dpaged 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, likeem the bob-weights in the
distributor stay out when the engine slows dowmgaip hill.

So if you do hear this sound, before pullingwhmle engine apart, check first
the octane rating of the petrol you last picked apd secondly, check the igni-
tion timing and also that the bit of the disttimu UNDERNEATH the points is
all nice and clean and free. (Forward with the Wp4

L AMINATED GLASS.

A type of glass used in some windscreens. Ihifact two separate layers of
glass and in between them is a layer of pladficthe screen breaks, it just sits
there, some of the glass may fall out, andetomes the inner layer stays un-
broken. The other type of class windscreen, whiehsee more often, is called
toughened glass, and is so designed that in that e¥@n accident it breaks into
thousands of small pieces or crystals, so reduttiegchances of the occupants
getting cut.
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L EADING-SHOE BRAKES.

This arrangement was developed to give more éffettirake shoe contact with
the inside of the brake drum. It required twaéasl of one slave cylinder per
brake unit, so that when you put your foot ore tinake the LEADING edge
of BOTH shoes pushed out against the directibrotation, so giving a greater
retar%atign effect. Used mostly on the front alkeorior to the introduction of
Disc brakes.

L IMITED SLIP DIFFERENTIAL.

The differential gearing, which on the type 2risdrporated within the gearbox
housing, allows one rear wheel to turn at a dhifié speed to the other. This is
required when going round corners, as the oaitsidheel has a slightly greater
distance to travel than the inside wheel. Tigisall OK until we are camping
with the Type 2 Club on the proverbial wet fiellhen when you put your foot
down, one wheel turns whilst the other one staijls Sb to cater for this occa-
sion, you can fit a special differential that omaljows a certain amount of rota-
tion of one rear wheel before the other rear Wwigepositively driven. Hence
the term LIMITED SLIP. Not available on an Autatit gearbox so JITNY'S
minder (that's ME) has to learn not to give @ tauch welly on wet grass.

L ITRE.

The size of beer glass ordered when one's mateyisd a round! It is in fact
the Metric measurement of liquid capacity. Iteiguivalent to 1.76 imperial
pints or say approximately 4.54 litres to the Iniglegallon. All VW liquid ca-
pacities are measured in litres. On JITNY wheecking the engine oil, the dif-
ference between the two marks on the dipstick eqlialitre, make sure you
know what yours reads. Over filling on our boxagi@es can give you a lot of
trouble - and mess.

L OBE.

That part of a cam that is outside the base cirtlether words that part of a cam
that lifts the push rod on our Type 2's

L UBRICATION.

General term used to describe the addition obmpound, say oil, grease, wax
etc. between two surfaces to reduce the surfactiofmi and in so doing reduce
the wear.

M cPHERSON STRUT.

The name given to the type of Independent fronpesasion that combines both a
coil spring and inside of which is a shock absarfigre top end is attached to a
reilnforced plate at the top of the wheel arch awttln end is attached to the stub
axle.
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Prior to this they used leaf springs or torsion baspension with a separate
damper.

The damper can be renewed separately, but modsepnelare associated with the
top plate where it attaches to the body. This ptaikés a lot of stress. and there-
fore due to constant flexing the protective paitat breaks down and corrosion
starts. It is very difficult to detect until i itoo late, and a MOT failure on this
point is not uncommon. Fortunately. reinforced aepiment top plates are avail-
able.

M AIN BEARING.

The crankshaft. to which the Big End of the consrede attached. rotates in a
series of bearings called MAIN BEARINGS. These lagated one at each end
of the crankshaft, and in our Type 2 there is & spkll bearing in the middle as
well. to stop the crankshaft whipping under loatie3e bearings give fantastic
life and the rare failure is normally due to o#station due to blocked oil ways.

This is prevented by using a good quality detergghtand changing it every

3,000 miles. Remember also. if you are going toylayr camper up for a few

months or so, then change the oil before layingitnot when re-commissioning

it. This allows the additives in the new oil to doat any acids within the crank-

case.

M ASTER CYLINDER.

This is the main power distributor in the BRAKE ®rm. When you put your foot
on the brake you push the push-rod into the MASTERINDER. This then
pushes a column of hydraulic fluid down the brakgeg to the slave cylinders on
each rear wheel. At the same time it pushes a gohinfiuid to each of the slave
cylinders or the callipers on the front wheels dejdeg upon whether your Type
2 has)drum or disc brakes on the front. (Discediton Type 2's from August
1970.

From 1968 onwards all Type 2's have what VW caDWAL braking system.
This in fact is a MASTER CYLINDER with a dual or fidem piston so that one
section operates the rear brakes and a separéitmsgoerates the front brakes.

Therefore, if a failure or leak occurs in eithestgyn. the other system is still
available to use for stopping.

M ETRIC.

This is the system used for measuring all of oupel'? Volkswagens. We use
METRIC Size spanners. and all our nuts and bolte Imaetric threads.
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M IXTURE.

This is the AIR to FUEL ratio that entered the ogiers downstream of the Car-
burettor. A WEAK mixture is too much air and a RI@hixture is too much fuel.
This ratio is very critical. and if your Type 2rignning OK leave well alone.

N EEDLE VALVE.

Most often used in Carburettors, and consists o ltapered steel rod (the nee-
dle) that passes through the hole in the centeelwfss insert called the JET. As
the needle rises in the jet then the amount of furehir that passes through the jet
increases due to the reduced cross sectional drdee dapered needle. Think

about this for a moment.

At a set throttle opening the engine will run atomstant speed (Or R.P.M.). This
is due to a fixed Fuel/Air ratio. To increase speedput our foot on the accelera-
tor, which lifts the needle in the jet and so caus®re fuel to pass through into
the engine cylinders. This gives an over fuellg¢dagion, which produces more
energy in the cylinders, which in turn rotates #mgine faster. This then sucks
more air into the inlet manifold which then resadsishes the correct Fuel/Air
ratio but at a higher R.P.M.

From this you can see just how important it is taintain your carburettor in
good condition. By all means clean your needles jats but DON'T use metal
polish or a piece of steel wire. IF in doubt buyeav needle or jet.

N EEDLE BEARING

Very similar to a roller bearing except that théems are much smaller in diame-
ter and there are usually many more of them. Héimesname NEEDLE BEAR-
ING. They are to be found where a high precisioaftstequires constant align-
ment, as in the main shaft in the gearbox.

N EGATIVE EARTH.

The name given to the Electrical system used bis¥eagen, and most other car
makers today. A few years ago some bright spaiu@ the pun) decided to use
POSITIVE earth circuits in cars, and many of rememihe hundreds of burnt
out radios and other sensitive components the #ereesult of this short lived
experiment.

SO WHAT DOES IT ALL MEAN? Well, in our beloved TYPE we take a wire
(or feed) from the POSITIVE terminal of the battéoya required service, say,
the Starter Motor. Then from the Starter Motor wel@l D take another cable all
the way back to the Negative terminal the battérgreby completing the circuit.
In practice we take a very short cable. from theGREIVE terminal of the bat-
tery and bolt it to the main bodywork the Van. g8 called the negative earth
cable or strap. Sometimes it is a covered cablesamietimes an un-insulated
woven strap.
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+ To circuits

+ To starter motor
Z

Earth straps

¥

DIAGRAM OF NEGATIVE ELECTRICAL SYSTEM
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You will find similar straps connecting the engigearbox and other major com-
ponents to the bodywork of the van. SO. if we nanrect the NEGATIVE side
of our Starter motor direct to the casing of thargex, the electricity can flow
via the EARTH STRAPS and the bodywork back to tHeE@ATIVE terminal of
the batten so completing the circuit.

This is what a is NEGATIVE EARTH system is all albowhere we use the
body rather that a second wire to complete themdialf of the electrical circuit.
This method halves the number of wires used andtlgreeduces the number
possible bad connections. WHY have | draggediouexplanation. We hope-
fully you can now see that these earth strapsustgs important as the main
positive cables or feeds. The RAC tell me that whst majority of electrical
faults on vans over about three years old araa@lbad earth connections.

SO, keep your earth straps clean, tight and theexiions covered in a layer of
anti-corrosive grease. One small tube of batteeasg will last about five years,
so is a good investment! | was astounded what fardiice a new earth strap
made to my old beetle!

OIL FILTER

A replaceable component of the main Engine Oil &ystlt consists of a round
metal canister about 3" diameter, filled with axpregnated paper core which is
screwed onto a rubber scaled flange on the en@ilerom the bottom of the
crankcase is pushed through the OIL FILTER by thgiree driven Oil Pump.
This filtered oil is then sent. under pressureltdhe different parts of the engine
via a series of oil ways. This oil then gravityléaback into the bottom of the
crankcase. Disposable Oil Filters were fitted om ltter models of Type 2 vans.
Your van handbook will tell you how frequently yshould change the OIL FIL-
TER.

There are many personal views on this, and obwdhg way an engine is driven
and the climatic conditions can greatly reduceititerval between filter changes.
On my TYPE 2 it says change every 10,000 miles,nsp@n also change the
engine oil. But on my 1973 VW 412L5 they tell yaughange the oil every 3000
miles and replace the filter every 6000 miles. \&kiat you do, at least do the
minimum called for in the maker's handbook. What do on my TYPE 2? Well
I change the oil every 3000 miles, and the filtethe same time. possibly a bit
extravagant . | economise by using a good gradeulfi-grade oil. Not one of
the ultra expensive long life oils, but | do netytanything but top quality filters.

O IL STRAINERS.

Earlier TYPE 2's did not have an oil filter fittednstead, fitted in the bottom of
the crankcase was an OIL STRAINER. This was a eenge kind of filter, more

like you use in the kitchen to strain the greemsugh! But don't knock it, for it

was the same as fitted to the beetles, and wanallvjust how well they went for
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well over 100,000 miles between overhauls. Frois ylou might gather that
Changing your Oil regularly is far more importahah how posh a filter system
you have. You will also notice that | have not mi@med the words OIL SUMP,
for we don't have one on the air cooled Type & &l an integral non detachable
part of the main crankcase.

OVERDRIVE.

Just like a small auxiliary gearbox fitted betwélea main gearbox and the differ-
ential. They had one or two gears. and were madéygtrically engaged via a
switch on the dash hoard or even on the gear léfau. could call it the olden

day version of a fifth gear, and certainly improvkd fuel consumption on a long
journey. With the set up on the TYPE 2. where yoistaight from the transmis-
sion housing to the drive wheels there is no roomah OVERDRIVE system.

OVERHEAD CAMS.

A type of engine design where the camshaft. instdamperating the valves via
push rods as on our TYPE 2's. actually has the leaftssbuilt on top of or
OVERHEAD of the valves and pushes directly onto tihye of the valve stems.
This necessitates the introduction of cam chaingven worse, cam belts. Once
again let's thank Dr. Porsche for his very simpid bong lasting design on the
TYPE 2.

OVER SQUARE ENGINE.

Technical term. (and the opposite to Long Strokéndgr Engine). where the
bore of the is greater that the stroke of the piste. relatively large diameter
pistons going up and down in short cylinders. Tdésign. as we have in our
TYPE 2. gives a very low stress engine and heriloagaengine life.

PISTON RINGS.

These rings are made of steel or sometimes castird are fitted near the top of
each piston. WHY? Well, as the piston is made ofr@ium. and gets very hot.

very quickly. expands. So it had to be quite ashitaller in diameter than the
cylinder bore that it is going up and down in scnasto expand and seize up in
the cylinder. This difference in diameter wouldoall a lot of the gases to pass
down in side of the piston and so lose power.

By fitting PISTON RINGS, which themselves have ma#l gap in each ring to
allow for expansion, we can use a of the energyritce the piston downwards. It
is normal on a TYPE 2 to have two rings called 'pogssion rings' and below
them an 'oil' or 'scraper' ring. If you ever haweréplace these rings. first of all
they have to be 'GAPPED'. That is to say with tae ming set in the bore of the
cylinder you must measure the width of the gaghttudd be in the order of 0.40
mm. but don't take my word for it. check your wdrp manual. Also when as-
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sembling the rings on the piston make sure thatittgegaps are NOT in line with
each other but are turned 180 degrees from eaeln. &ke drawing under scraper
ring.

PLY.

When using the word PLY with reference to our TYREve are most referring
to the type of wall construction of our TYRES. Tiyee consists of a basic car-
case including the rim beading and onto which i bhe tread casing. The num-
ber of layers, or PLY is moulded on the side walidther with details of size,
maximum load rating. etc. WARNING. Make sure yowwnwhat rating tyres

your TYPE 2 should have. It's not unusual to sees\going around with private
car tyres fitted, when some should have commeratat ones fitted. i.e. my van
tyres should read 185R 14C. The final C denoteswertial rating.

POINTS.

The name given to the two pieces of metal that @pehclose every time a spark-
ing plug fires. They are built into the top of thistributor on vans prior August
1979. That is those without electronic ignition.

POWER STEERING.

A device to reduce the amount of effort requiredutm the steering wheel whilst
motoring. Very useful when slow moving or parkingconsists basically of a
two sided hydraulic ram attached to the steeriagdds. It is powered by an en-
gine driven hydraulic pump.

PRESSURE REGULATOR VALVE.

This safety device is fitted in the rear brake limetype 2 vans after Aug. 1970. It
limits the hydraulic pressure applied to the reakbs to prevent the rear wheels
from locking and skidding. (This was introduced $zane time as disc brakes for
the front wheels.)

PROP SHAFT.

Correctly called propelling shaft and NO we doréed one on our Type 2. In
vehicles with the engine at the front end drivihg rear wheels, the power is
transmitted from the gearbox to the rear axle W\eaRROP SHAFT.

PUSH ROD.

Two per cylinder on our Type 2, and we use thenrdasmit the rise and fall

movement of the camshaft to the valve rockers profahe cylinder head Look-

ing from underneath the engine you can see the mdlcover 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 mdrketbée UK by VAG at Mil-
ton Keynes. This was VW's attempt to get into shares market for fan belts,
brake linings, hoses etc. etc. for most popularesal car as well as VW. How
successful has it been? Well you can judge fourself, but | have yet to see
their items on sale in Halfords, Texas, my log@dres shop or any main agent
other than my main VW dealer. | can get them attnedshe non-franchised
shops that specialise in VW spares at 50 to 60%eomain dealer price. And this
I was told was exactly the market they were tryiogapture. To me they have
failed, and should put all their energies into dyimg genuine VW parts at prices
similar to the many firms advertising in the VWateld magazines. | really DO
like to use my local main dealer, but know his sgaglepartment is strangled by
the instructions and pricing that come out of VWK headquarters at Milton
Keynes. We all hoped that when the parent companglit back the UK fran-
chise from LONHRO that things would change. | $tié in hope!

Q UARTZ-HALOGEN.

The name for a modern type of light bulb, that theswonderful characteristic of
giving a much brighter light for the same wattafielectrical consumption as the
tungsten type bulb it replaces. This has the addi®dntage in that it allows you
to update the brilliance of your lights without ayto rewire due to extra power
consumption. The first candidate was for our Tygeeadlights, but now yon can
get them for rear lights, fog lights. indicatorsdameversing lights. Needless to
say, if the reflectors in your lights are dull thewven new QUARTZ-HALOGEN
bulbs won't help a lot.

R ACK AND PINION.

No. Not a torturous means to get you to pay yowbQubs, but the hame given

to a type of steering. Going across the front af Dype 2 is a steering RACK.

End Elttached to both ends are steering rods thatatach to the front wheel
nuckles.

This STEERING RACK has a series of teeth cut intatiright angles to its
length. On the end of the steering column is aigfigcshaped gear or PINION.
This PINION is meshed with the RACK to very closéetances, and the whole
assembly enclosed in the STEERING BOX'. So, turrnhwy steering wheel ro-
tates the PINION, which in turn moves the RACK eitheft or right and so
moves the front wheels. Some steering boxes hgustatents, but the one fitted
to my Type 2 does not. Mind you. | am told that wisanormally still within tol-
erances at 100,000 miles.

R ECIRCULATING BALL NUT.
Another type of steering design where, insteadanirig a pinion turning along a
rack. you have a NUT travelling along a thread, thely cleverly make both
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thread forms concave and insert a series of snadlllbearings between the two
mating surfaces. The advantage of this is the l@wyfriction and therefore very

light steering. Also as the balls are rolling rattiean pushing the nut along the
steering rod it gives very little wear. This desigas used on my 1973 VW 412
LS and at 130,000 miles there is still no sign elw Incidentally, they also used
this design on the screw jacks for the main flapsh® Boeing 747. (I just knew
you wanted to know that!)

R ADIAL TYRE.

This describes the way the side wall plies arenged during manufacture of the
tyre. The material is laid at right angles to time of the bead and at a radius from
the centre of the wheel. This gives a much monelfle side wall and allows the

tyre tread to remain in contact with the road stefavith a much greater side
load, i.e. turning speed.

It also gives a side wall more susceptible to daamiay hitting kerbs etc. Also.

with the increased flexibility you can no longeok at a tyre and guess if it has
enough air pressure in it as some people did wighald cross ply tyres. With a
radial you MUST check the tyre pressure on a redudais. Your life can depend
on it!

R ADIATOR.

The piece of equipment hung on the front of Watesled Type 2's. (Yes, that is
the reason for the extra lower grill on Type 2tirOctober 1982.) It is used to
cool the liquid that runs in a jacket around thé&simle of the engine cylinders, and
yes, it then travels all the way to the front of than to be cooled by outside air
passing through the fins of the RADIATOR.

R EBORE.

The term used to describe the engineering operafi®®EBORING the cylinder

to a slightly larger diameter to compensate for mesad ovality incurred after
many thousands of miles of engine life. It alsquiees the fitting of new,

slightly larger pistons. Not so common an eventatothanks to the great im-
provement in oils, petrols and general engine aesi@Qur Type 2. over-square
engine is a very good design for reduced cylindeamPROVIDED you change
the oil regularly.

R ELAY.

A clever electrical device to allow us to contrdh@avy duty electrical load, such
as starter motor or headlights using a much ligkteitch and control circuit.
Remember, the heavier the electrical load (in artips)arger diameter and heav-
ier is the size of the wire needed to carry thatlldn the case of the starter mo-
tor, when we turn the ignition key, we completéght load carrying circuit to the
starter relay (or solenoid), which is like a heawyy switch.
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This then allows a heavy current to pass alongaayhduty wire from the battery
to the starter motor, without the need for all thisrent to pass through the igni-
tion key switch. The same principle is used intbadlight circuit, only the light

control current passing through the headlight relayts way from the battery to
the headlights. These applications of relays sal# af heavy duty wiring and

give much longer life to electrical control switsheThese relays, like small chil-
dren, are not naturally good at swimming, and ke to be kept dry and warm.
Remember that when you hang the odd relay benkatretir bumper for the ex-
tra fog light, reversing bleeper, etc.

R ETARDED.

Once again, not the term used to describe a Typ@n#nittee member, but nor-
mally associated with the engine ignition. The igm is designed to fire at a
certain number of radial degrees before the pistatches the top of its stroke.
Called TOP DEAD CENTRE. This number of degreesesiiith engine speed
and is controlled automatically by a centrifugaéeg sensitive device built into
the bottom of the distributor. BUT if this settirgset so that the ignition fires too
late, i.e. closer to top dead centre, it is saildedRETARDED.

The opposite is ADVANCED, hence why the mechanisnthe bottom of the
distributor is sometimes called 'The Automatic Adem and Retard Mechanism'.
Some people tell me they can set up the corrededngrotating the distributor
with the engine running and that they can feel hedr when the setting is cor-
rect. | would tend to disagree. What they can dseisthe ignition timing to make
the engine run the most even, but this might betdusany other parts being out
of tune! A simple check with a strobe light is acghumore accurate way.

R ETREAD.

The term used to describe a tyre that has had atreesd attached to an old cas-
ing. Some people describe them as DANGEROUS. | avtarid to disagree, but |
know and understand where they are coming fromrélfeno doubt that there
are companies that retread casings that are bebowdard, and some do not fix
the new tread on properly. You only have to lookiu hard shoulders of motor-
ways to see the remains of commercial vehicle ade

BUT a large number of very responsible companiesratreads on their trucks
and buses, and very safely so too. It might ssepybu to know that we used to
retread the tyres on our 747's up to a maximuneedis times! So you see it's not
a straight yes or no for retreads, but more a offiee correct type of tyre for the
use. If your van was for use in town only, say akelvery van never exceeding
30 mph, and never getting overheated due to mototyyze driving or distances,
then the cost saving on a good quality retreadcceslll be justified. Especially if
you did very high mileage like on a Taxi. | do nmte them on my camper van
because | do a fair amount of Motorway driving. thogat about 60 mph and
gavde not found or heard of a retread that is cfisttive that meets these stan-

ards.
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R HEOSTAT.
Technical name for the switch we use to dim thérumsent lighting on our Type
2. In the home we call them a dimmer switch.

RICH.

Another way of saying that the Fuel-to-Air ratiodar carburettor is too high, or
"TOO RICH'. Opposite to 'TOO WEAK.'

R OCKER,

Some Club members claim to have been one many, maoys ago, but for me
it means the small mechanical linkage mounted profaeach cylinder head un-
derneath THE ROCKER COVER. These ROCKERS are tpd/an the middle
and when one end is pushed up by the push rociee end pushes down on top
of the valve stem so lifting the valve head off tladve inside the cylinder head.
It is here also in the rocker box that you cheek TAPPET CLEARANCE. That
is the very small gap between the top of the vateen and the rocker.

This gap is to allow for expansion of the valvenstehen it gets hot. Too small a
gap and the valve will not seal properly when Isotgiving loss of power; Too
large a clearance and you will hear a NOISY tapgmeind just like a metallic
woodpecker.

On Type 2 vans after 1979 (the T3 series) all exgjinere fitted with hydraulic
tappets which means that a small hydraulic cylingeessurised with engine oil
is fitted between the bottom of each push rod &edcam shaft. The hydraulic
tappets are self adjusting and maintenance freeeger again do we have to ad-
just our tappets. It also explains why these lategines sound like a bag of nails
when first started up after a long period of r&&.just that the cushion of oil has
](cjraineltlj away, no problem, no damage done and tise mdll disappear within a
ew miles.

R OTOR ARM.

The small detachable moulding fitted under the ¢oper of the Distributor. Its
job is to rotate and make contact with each ignitiigh tension lead in turn so
delivering the current to each spark plug in therext sequence. People will
spend many hours cleaning and scraping a rotor laubonly as a last resort will
they actually purchase a new one, but there againdre 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 whsameone writes with query,
BUT it's not the S.A.E. that Automotive Engineersan when they use the let-
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ters. To us it means "The Society of Automotive iBagrs" (of America), and we
use it when talking about standards. Most commanfas us Type 2 owners is
when we talk about the S.A.E. Number of the engihee use.

SCRAPER RING.

The name given to the bottom of the three pistogsiin our Type 2 engine.
More correctly called the 'Oil Control Ring'. Inateof being just a single ring, it
has two scraping surfaces with many drain holesden the two, also in the bot-
tom groove of the piston is a series of drain hoBss what is it all about? Well,
with the engine running. the air pressure insidedrankcase increases, and this
air and oil mixture tries to get out everywher@afts why the slightest leak looks
like a major torrent). Well to stop it pushing Unetsides of the piston and into the
cylinders, where it will;

1. Burn and give dense black smoke out otttieust, and
2. Greatly increase the engine oil consumption;

We fit this extra piston ring which SCRAPES the loéick down into the crank-
case every time the piston descends. Also on ope Bs. we have a 'Crankcase
Breather' which is clever little device that alloti® excess air pressure out but
retains the oil.

JUST AS AN ASIDE when we look under our Type 2 wmnmstimes see it
'AWASH' with an oily film, or even worse a seemindiUGE puddle of oil on

the garage floor! Before you panic, and ordercomditioned engine, or cancel
yourhsummer holiday, or worst of all phone SteveriBs or me, do a little bit of
maths.

) Piston showing

Check the oil level on your va gcraper rin

work out roughly how many miles c\ \

has done since you last topped it %
and how much you need to a @ @
now. You will sometimes b

amazed to find that blanket of and gudgeon
all over the engine and the gar¢

floor adds up to less than half a

cup full! Oil seems to have the ab-
ity of biscuit crumbs in bed - it gets everywhere!

SEALED BEAM UNIT.

The type of headlamp where the bulb, reflector glads were SEALED into one
unit. The advantage was that moisture was exclsdethe reflector did not tar-
nish. The disadvantage was that when the bulbdfajleu had to change the
whole unit, an expensive process. Production nat aitowed under E.U. Law.
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SERVO BRAKES.

This arrangement uses an air operated servo pistbalp you apply brake pres-

sure. Sometimes it is known as power brakes, butabe confused with AIR

brakes like they have on big commercial trucks. 8BRassisted braking is very

safe. It only operates when the engine is runramgl, should it fail then you still

Eav((je full normal braking, although you might haweepush the pedal a little
arder.

SHIMMY.

The name we give to the situation where the stgeniheel oscillates left and
right at a high frequency, especially at a certagd speed. most often followed
by the wife saying. "What DO you think you are dgifi The most common
cause is one or both of the front wheels beingadutalance, or the front tyre
pressure being incorrect. Other causes, havingebtbagh everything for the an-
nual holiday over the tail end so as to give thiédobn more room to play in the
van! i.e. not enough weight on the front axle, werea trailer too nose heavy.

SHOCK ABSORBER.

If we just had springs as suspension then we wgaldlong the road like ZEBE-

DEE. Boing!. Boing!. Boing! To calm us, or rathéretvan down after we have
hit a bump in the road we use SHOCK ABSORBERS @p8nsion Dampers to

reduce the amplitude of each return stroke so fuidampening the oscillation

out. Push down hard on your front bumper and yaukhsee how quickly the

damping takes place. (But note that the damper opérates on the return stroke
so should not hinder you pushing down.)

SHORT MOTOR.

Trade description of a reconditioned eng

where the cylinder has had a rebore, new @6‘@ [ [ B -
tons, crankcase etc. but not necessarily a ¢
der head overhaul and certainly not recoi...

tioned starter, distributor. fuel pump etc.

SLAVE CYLINDER.

In the hydraulic brake system. you have one Ma&inder near the brake
pedal. and at least one SLAVE CYLINDER on each wibeek plate. These
SLAVE CYLINDERS receive hydraulic pressure when ymu your foot on the
brake, this causes them to expand and push the Istadkes against the brake
drum. When you take your foot off the brake pedaling action retracts the
shoes, contracts the SLAVE CYLINDER and pusheshydraulic fluid back to
the reservoir.On our Type 2 we use a DUAL ACTIOMN Cylinder on the rear
brakes prior to 1971, they used what was know aim Twading Shoe Brakes at
the front, where each shoe had its own Slave Cgfiticat pushed out against the
direction of rotation. Post 1971. Type 2's had tistkes at the front.
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SMALL END.
The top or SMALL END of the connecting rod thatitached to the piston.

SOLENOID.

A type of electrical switch used for heavy duty Egations such as on a starter
motor. An iron centre plunger is moved in or outdmnergising an electromag-
netic field on the outside of the plunger. For tdfinostalgia - do you remember
the semaphore trafficators that lots of us hadhan Austin Seven? Well they
worked on the solenoid principle. See drawing umlegative Earth — solenoid.

SPLINE.

An engineering method of transmitting rotationaddfrom say a shaft to a pul-
ley. SPLINES, like even teeth are cut longitudipatound the shaft and corre-
sponding splines are cut on the inside of the bble pulley. gear wheel, or in
the case of our Type 2. on the rear drive shaffj@Ms.

STATIC ELECTRICITY.

Built up by our van passing through the air. Atntesjic conditions, especially
very dry air makes it worse. As our van sits omlber tyres, it is insulated from
earth so sometimes you will feel a slight shockraffetting out when you touch
the van. They tell me that you can get the saneceifhen taking off clothes.

STROBE LIGHT.

Electrical tool used to check ignition timing. Werkin the Stroboscopic principle
that if a timing mark on say a flywheel passes g\ane a light flashes on it
gives the impression of standing still. Any minariation can be adjusted by
rotating the distributor.

SUPPRESSOR. _ o o
Electrical item we use in certain circuits to hefgluce the electrostatic interfer-
ence heard on our car radio.

T ANDEM MASTER CYLINDER.

Fitted to all Type 2's since 1968. This is a bralaster cylinder which has two
separate pistons, one behind the other, or ‘IN TAND The front piston sends
fluid to the front brakes and the rear piston sehdd to the rear brakes, so now
if there is a leak in either system you are stift Wwith 50% braking as against a
complete brake failure. VW call this a DUAL bragisystem, and in the Type 2
instruction manual they tell you that if you findw suddenly have much more
brake pedal travel than normal, then POSSIBLY yaueha failure in one of the
brake system.
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T APER ROLLER BEARINGS.

A type of bearing where the rollers are taperedthedinner and outer races are
not parallel. So what, say you. Well. if you owdgpe 2 van then they are of
great interest to you because that is what isdfiie your front wheel bearings.
Both inner and outer bearings are of the taperesgde which besides giving

good low friction life also gives a small degreeaafjustment to allow for wear.

Because they are adjustable, you must be veryutarmeflo the adjustment cor-

rectly or otherwise you can accelerate the weacqs® These bearings MAY
need to be cleaned and repacked with grease atdpeintervals. Once again,

read what your maintenance schedule says and tohpts There is no golden

rule for all bearings and all models.

T ORQUE WRENCH.

A long handled wrench similar to a ratchet buttentwre sophisticated. Most nuts
and bolts should be tightened a set amount or TORQOADED. This is the
load that will keep it tight. not strain the threahd even more important, not
strip the thread in either component. Some pedpte tthey can guess or ‘feel'
the right amount. | can't. So | use a torque wremblnever | can. The most com-
mon example of overloading is on wheel nuts, egigcivhen put on with high
speed air wrenches. Great until that wet and wimdit when you have a punc-
ture and are trying to undo the wheel nuts with #pology for a wrench that the
manufacture supplies in the van tool kit. A listofque loading for your van will
be found in the workshop manual, and for wheel,rintthe owners manual.

T OOTHED BELT.

A relatively modern introduction as far as our Typerans are concerned. and
straight away you may wonder if | mean the toottieihg belt or the toothed V'
belt. Well lets talk about them both:

1. Toothed Timing Belt. The only Type 2 van to havee of these is the DIE-
SEL engine van. It uses a TOOTHED BELT to drive thwerhead camshatft.
They used to use a series of gears, or a timinip ¢balrive overhead camshafts,
but today the TOOTHED BELT is the favourite. Itgsieter, and less expensive
to produce. But VERY expensive if one happens &akr Then you end up with
an unfortunate marriage of piston and valves. Thetfed belt must be changed
at a set mileage even if it looks perfect.

2. Toothed 'V' Belt. This is not toothed in theetrsense but more a series of
inverted V's. Quite often the correct replacenmenhber for a conventional
'V' belt will be one of the relatively new tooth&d belts. They give a tighter
bend radius. Giving more grip on the pulley, and aspecially useful on
things like Alternator drives where the load is Hiigvariable depending
upon the power output demanded at the time.
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T ORSION BAR.

A method of suspension used by VW on their earlgt®s. One end of a special
forged length of steel rod is held in a socket,dtier end is mounted on the front
axle. Every time the axle bounces up and downahes twisted along its whole

length or put in TORSION. They were non-adjustalbhaintenance free and |
never heard of one that broke. Their place wasntdike the McPherson strut.

Some say it gave a smoother ride, but | am pleéseshy that not everyone
agreed and that my wife's 1980 Cadillac Saville Massion bar suspension
(almost a dead copy of the old VW).

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

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

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

U NDERSEAL.

This is the process of covering the underside eftithdywork, wheel arches, etc.
with a thick layer of rubberised mastic to prevesdd debris from attacking the
paintwork. In theory it is very good, PROVIDED ibels not get punctured. It has
been known for a stone to puncture this masticrlaye for water to penetrate
and quietly eat away at the bodywork without yowwmg. Volkswagen them-
selves have abandoned this mastic type substamtdaeour spraying the under-
side with the same hot wax as they spray in allkibdy cavities. VW owners
have been doing their own version of this for 086ryears. For when | first
bought a Beetle about 30 years ago | was introdtceginnegan's WAXOYL
which is a sort of FISH OIL WAX. It is made by tlsame people who produce
HAMMERITE paint.

U NDERSTEER.
Technical term used to describe the steering tesydeha vehicle when going
round a corner. If it UNDERSTEERS it means it t®mol move out or take the
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bend wide, and the opposite, or over-steer, is wheends to close in on the
bend. Often when you read Road test reports, tiEERTS' will make a great
deal of this.

But if you are thinking of buying a certain vehidlevould suggest you try it
yourself, because | have often found that a veltieleaves perfectly normal pro-
vided you take a bend at the correct speed, inctiveect gear and properly
loaded. Load our Type 2 van incorrectly and you lcave some nasty surprises,
but please don't blame the van. And if you areswe about gears. speed etc.
(and | had to re-educate myself when we bought 3 Tibecause with an auto-
matic gearbox you sometimes have to approach bdiftesently). don't be
ashamed of doing as | did. and get a copy of 'RAAAFT'. The Police driving
manual out of the library. It is a good read.

U NIVERSAL JOINT.

A flexible coupling used for transmitting rotaryalds. The best example being
joints on a prop shaft from the gearbox to theedéhtial. On our Type 2 we use a
more modern version of the Universal joint, calted CV or Constant Velocity
joint. We, or rather VW use them each end of adrdre shaft from the gearbox
to the rear wheels.

‘ U l B END or 'U' TRAP.

Why on earth, you say, am | introducing this pie€edomestic plumbing in a
Type 2 write up? Well, remember more than halfrtteambers have camper vans,
and most of them have sinks. We all know what ly $itle drain hole most
camper sinks have, and what a tortuous path mastevpipes take. Don't worry,
with the introduction of many more types of draimdalastic pipe available in the
average DIY store, you can greatly improve the ffoom your sink IF you want
to.

The fitting of a 'U' trap or bend is up to youmiill stop the smell coming back
from your drain tank (if you have one fitted). ®@wiill stop outside air from com-
ing in if you have an open ended pipe. Just reloeem the 'U' bend does not
HAVE to be immediately below the sink. It can benahere in the drain line, it
can even be just a loop in the drain line, butafree, then you can't dismantle it
to clear any blockage. Also remember that a 'Utbeith water in it might freeze
up in cold weather. One final point. if your sinkaghs into a drain tank at a slow
rate, have you got a drain tank vent fitted'? df, the air in the tank will restrict
the rate of water flow in.

V.A.G.

To you and me that Is the Volkswagen Headquarteisnigland. They are situ-
ated in Milton Keynes, and are responsible forithportation of all new VW's,
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all main dealer spares, and in theory are who ywtodf you cannot get satisfac-
tion from your VW dealer. If you order a special VA¥ we did with 'JITNY' then
they are the people responsible for transmittireg thrder to the Hanover factory
in Germany.

We hear many bad things about them, but to be hobésmore a matter of pub-
lic relations problems than bad product. VAG (UKaswowned up until 1992 by
LONHRO, a British company with a 100% interest imking money for it's
shareholders by selling VW's, but with no direetponsibility to the parent com-
pany in Germany. Now VAG (UK) is owned 100% by fterent company, and
we can only pray for an improvement. Initial reantseems disappointing, but be
fair. It's the same people with a new boss, soighintake time for a change in
attitude. VW Germany ARE aware of what great briyalty there is to VW's in
UK and it is up to us, the clubs to get them on side, not against us. Also, be
fair. With the product liability laws as they aredfy, any company has to be
careful before even saying 'GOOD MORNING'.

V BELT

If you have been patient enough to stick with thikble from me from the be-
ginning. then you may remember | went on endleablyut V' BELTS under the
name FAN BELTS, and yes, even | managed to getithamder letter 'F'. | dare
not go through it all again, so lets just recap.

A 'V' belt is an ESSENTIAL part of our Type 2 engin On the early models
where the cooling fan was driven by one, it was ohehe MOST important

spares you always carried. On some later modelgentie fan is crankshaft
driven you still use one to drive the electric nmakimachine (be it dynamo or
alternator). Another one for the water pump. Orretlie power steering compres-
sor and yet another for the Air-conditioning congs@. All depending on which
model you have and how many goodies you have hong o

V' belts should be correctly tensioned. too slac#l they slip (high pitch squeal-
ing sound as you put your foot down). Too tight god can jam the component
it drives by putting too much side load on the begs. Adjustment is described
in the manual, but what tools you use is up to you.

Some people use the biggest screwdriver they carogkever the component
away. Their 2nd hand to hold the pinch bolt andrtBrel hand? to tighten it up!

Can | recommend a little present for her. It's @ @HE-CAN tool (that's what
my wife Pat calls any tool that she can use!).nt&sle in Taiwan, costs less than
£5 and makes adjusting 'V' belts a pleasure. Isistsof a 3" long hexagon body.
threaded internally, onto which fits a concave ushA similar pusher is fitted
on the other end with or without spacers to fitwmsn the two pulleys you are
adjusting between. Just turn the hexagon body badulleys are pushed apart
AND HELD APART until the belt tension is correctdaryou still have TWO
hhangis left to tighten the pinch bolt up with! (Soifrl seemed to make a meal of
that).
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V.D.O.

The name of the German manufacturer who make nidsieanstruments fitted
in our Type 2's. They have a UK branch in HolfoBikmingham, and have a
whole range of goodies to make our Type 2's lookentike a 747.

V ENTURI.

The technical term used to describe a calibratettdated passageway used to
exploit the principles of Boyles Law! (What do ymean, Bull...t!. It's true!). In
layman's terms and where we use it in our TyperRerggine. If you restrict the
passage of air across a hole it speeds up, jestlédo in the throttle of the car-
burettor to suck the fuel into the intake.

Did you ever have intake icing on a Split Screen oa a cold day'? The sudden
increase in speed across the intake caused amtemperature which caused ice
to form. this gave reduced air flow so the engitepged! By the time you got
out and looked around, the heat from the enginerhelted the ice and so you
couldn't work out what was wrong or why it stareghin! Wonderful stuff this
Physics!'?

As just another aside. Have you seen pictures adfetlgreat big blow up escape

slides they use on a 747 for emergency evacuaidall, they inflate them by

blowing a small jet of very high speed air into enturi which then induces a

Ié';lrge) mass of lower speed outside air into theeeHho said us engineers were
im!

V ISCOSITY.

The term used to describe a liquid's resistan¢daw. We refer to the VISCOS-
ITY of our engine oil getting lower as it gets loitand the Body shop measure
the VISCOSITY of the paint before they use it tespgay our van. A VISCOS-
ITY CUP is used to measure drain time to show treect VISCOSITY.

V OLTAGE REGULATOR.

A little electrical BLACK BOX that is used to conirthe voltage output from our
DYNAMO. On some early models, in the same box s @UT OUT that stops
the battery giving electricity back to the DYNAMOhen it stops turning. Re-
member. that is the thing that brings on the REDes&tor warning light. If your
Type 2 has an ALTERNATOR instead of a DYNAMO thdre tVOLTAGE
REGULATOR is inside the ALTERNATOR.

W ATER-COOLED.

Term used to describe the design of engine wherecytinders are surrounded
with a jacket containing water as an aid to coolingolkswagen were one of the
last manufacturers to stop producing Air-cooledieseg and change to WATER-
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COOLED. The VW K70 was produced in 1971 from a geddy NSU and in
1973, the Passat appeared as the first front wdraed water-cooled production
Volkswagen. The T3 series Type 2 van first appeargllily 1979, as Air-cooled
and this was changed to Water-cooled first of alhaliesel in March 1981 and
finally as a water-cooled Boxer engine in Octob@82.

People will argue forever more about the pros amus of both. | used to have
one of each, and can admire the advantages of bo#n even see many of the
advantages of the new T4 series Euro van. | lovst Md/'s. My ideal van would

probably be the South African engined 2.5 litre T3 Series. Anyway. back to
WATER-COOLED.

Together with the water, or to be more correct atuné of water and an anti
freeze and corrosion inhibitor, you also need tiofing to make this engine
cooling system work. An engine driven water pumghermostat controlling a
valve to decide when to allow cylinder coolant ® dirculated. A maze of steel
and rubber hoses going from the engine all the twathe front of the van for
both cooling at the Radiator and for heating vimiaiature radiator or heat ex-
changer. Add to this an Expansion tank and topesprvoir, and finally an elec-
tric fan for additional cooling.

Now you can see why so many people stick to thieic@oled versions when
economics is their aim. So, why did VW bother tamrge? | discussed this with
the VW engineers when Pat and | were lucky enoagheet them at Hanover in
1993. They loved the air-cooled engine but foureythad taken the development
just about as far as they could go. | think we #thoeamember that they are not
designing for us happy camper van people, but ferg competitive commercial
market. Did they succeed?

Well, let the figures speak for themselves. Th&dlQ litre air-cooled gave 70
BHP at 4,300 rpm and a torque of 137 Nm at 3,000. fphe 1990 2.1 DJ water-
cooled gave 112 BHP at 4.800 rpm and a torque 4fNIm at 2.800 rpm. That is
a huge 60% increase in power for a 5% increapadity engine, sitting in the
same van, and giving almost identical fuel consummptThis is what it was all
about. Just a shame that the commercial markeinbagasing fuel consumption
as the new god, not longevity, for otherwise we Michave seen some more in-
teresting developments on the T3 series insteattheoimore fuel economic T4
Eurovan.

Some people say, ‘Can | fit the water-cooled engmeny air-cooled T3 van?’
My answer is, ‘Yes you can, at a great cost, buf mbt spend the money on in-
sulation and a good heater?’

W EIGHT DISTRIBUTION.
How lucky we are that our Type 2 vans Series In@ & have just about perfect
WEIGHT DISTRIBUTION. With the driver and passengefer the front wheels
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and the engine over the rear, we are perfectlynoathregardless of how much or
how little weight is between the wheels. Not so 8eries 4 Type 2 and most
Eurovans, where the engine and the driver are tighHtont. OK with a full load
over the rear wheel but suspect when empty. Wattbnt wheel drive Camper
van on a muddy camping field.

W HEEL BASE

The distance from the centre line of the front wheehe centre line of the rear

wheel.
L JLZCL =)
, _;[}A .

Track is similar but is the distance between theica centrelines of the wheels
on the same axle

N
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INFORMATION
SHEET

A few members have asked for a SHORT article oricbesn electrics. Well

most of my articles start out short, but then It @drget carried away!!! | am go-
ing to TRY and give you a simple and yet comprelwenguide to your van elec-
trics and what fault finding you can do using theivg diagrams as an aid. |
SAID "TRY” and if you happen to be an Auto Electaic or a AMIEE forgive

me | am only trying to answer a need.

First a simple analogy. In most of our homes weehawold water tank in the
loft. From this tank pipes of different diameteis tp the bathroom to serve the
basin (0..5 inch or I5 mm) and the bath (0.75 ioc22 mm). Now | am sure you
will agree that the distance from the tank to thsib or bath is about the same.
This we call the HEAD or Pressure and yet when tyoa on the bath tap fully
you get a lot more water out of it than you cowereget out of the basin tap. So
if you want to do a BIG job like fill a bath you e a large diameter pipe to do
the job efficiently.

Well it is basically the same with our vans Thesgtee in an electrical circuit is
called the VOLTAGE. Pre-1967 vans had a 6-volteysaind all vans since then
have been 12-volt. So....

With a constant voltage but different requiremaatsay light a head light or turn
a starter motor (Fill a basin or bath?) we needictanore work this we measure in
AMPS. Now, if we measure this pressure times thekwsay 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 el up with the work done
in WATTS. A head light bulb of 60 watts in a 6-velistem uses 10 amps and the
same 60 watts headlight bulb in a 12-volt systeesus amps. A Starter Motor,
which is just about the biggest load in our vam take up to 800 watts, which
with our constant 12 volts means a load of 66 anyjpal can see now why your
battery does not like starter motors!

Incidentally, you noticed that you needed a lagjee pipe to fill your bath effi-

ciently. Well you will also notice that you usedaer size wires to carry large
numbers of amps to things like starter motors, reldtively small size wires to
things like headlights. So we all agree that Val&smps = Watts.

The only other unit of measurement we need keemimd is the Resistance to
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electrical flow which is measured in OHMS. We castrict the flow of water to
our bath by turning the tap part way closed, anthensame way we can restrict
the flow of electricity to say the van’s instrumgranel lighting by turning the
variable resister incorporated within the main figh switch. (Just like the dim-
mer switch we use in the home.) So you can alsdhsge loose or dirty connec-
tion can resist the flow of electricity, giving &h resistance. and a reduced effi-
ciency. If you are happy with all this so far, thererything else is simple!!!

UNDERSTANDING WIRING DIAGRAMS

Up until 1972, Volkswagen drew WIRING DIAGRAMS, witthe front of the
van complete with headlights etc at one end ancetigne, tail lights etc. at the
other. If you compare a split screen diagram with9a2 one you will see that
with the introduction of such luxuries as heatdhsminated vanity mirrors, etc..
etc. there were so many wires that the diagramarbeainreadable. So they in-
troduced CURRENT FLOW DIAGRAMS. and have used thear since. These
are a lot easier to read and a great deal easigetdor trouble shooting, ONCE
you have been shown how they are laid out.

If yon have one for your van. | suggest you geiiit as it will help you to follow
the rest of this story.

Generally speaking, at the top of each page ipts#ive supply and at the bot-
tom is the earth return. In between are all tleetecal component showing their
connections, their wire colours and sizes (in sgumillimetres) and the connec-
tion numbers. On page one are the main power sguped¢tery and generator (or
alternator on later models), and each vertical tihavire given a number called
the CURRENT TRACK NUMBER. These current track numsbeontinue in a
logical sequence page by page. left to right, dogeevery wire and circuit on
your model. If a wire ‘jumps' a few pages it jusbws the wire stopping at a Box
with the Current Track Number inside it. Look uat number a few pages on
and there is that same feed again.

Every component is also given a letter, such afEfnain light switch and D for
ignition/starter switch. These numbers are listedhe relevant pages an to make
it even easier, they have used the same lettecs 4868 up to the present day.
The next thing that Volkswagen did to help you wasnark the number of each
connection on the actual component, check on athyswitch etc. and you will
see such numbers as 15,30,31,56,58. Some mighténamall letter after them
such as 58b and on later models you will find catioe marked X.

Now here is the magic key to all your problems, &inding your way around
YOUR current flow diagram, (some people would cleaagcan 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 stgbsition

Line 31 is the earth return wire not using the sisas

Line X is live only when the ignition is on and tKerelay made.
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From this you can see that the wire going to cotimeaiumber 30 on the lighting
switch El should be live at all times. Whereas a@ation 15 on the coil is only
live when the ignition switch is on.

For trouble shooting. Volkswagen recommend thattyace your wiring BACK-

WARDS, from the bottom of the relevant track numhey through the compo-
nent to the power source, checking as you go ftiage supply or continuity. If
you start at the top, you will probably find thewsr source will divide two or
maybe three times and soon you will be followirfglae lead.

Let's try an example, say a 1974 bay window hasitteshigh beam warning light
(that little blue one). Before delving under thstimment panel., a quick check of
the Current Flow Diagram, track 20 will show youatlit uses the same feed as
the main headlight bulb. So if they work then ib'tdoe the fuse S5 or the supply
56a from the light switch. Leaving only the bulbtbe connections on the bulb
holder. If the main high beam is also not workihgrt we have to check fuse S5,
and if that is OK then next we check that we ha®evdlts from the connection
56a at the flasher relay. Simple isn't it?!

When adding extra electrical goodies to your vendbing two things.

1. Use the correct size and type of wire. A looonfra scrap yard is the cheap-
est source. and.

2. Make yourself a current flow diagram of the wiriyou have added, indicat-
ing where you took the supply from, what fuseristhat supply line and
where it's return to earth is located. Also theoudd of the wire you used.
(brown is used for Earth return on most occasiohkgn if at some time in
the future you are 'coal mining' deep in the engpag or under the dash, you
won't come across wires that don't mean a thingto

| have said that you need to check for voltageamtiouity. What tools do you
need for that? Well, the basic needs for supplyattage check can be met using
a neon tester suitable for 12 volts. Putting orzel Ieo 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 anattbry can be used to check
continuity of wiring to check for breaks in a citcuThe more you want to spend
the more sophisticated test devices you can gpersonally use one of those
small multi meters with a selector and a coupldeafls. The continuity side of
this utilises a small internal battery'. and yountwdbe the first to leave it switched
on when you put it away, only to find it flat whgau need it in a hurry!

Now a word of warning. especially if you have a modvan with an Alternator.

or any electronic components. If you are checking of the wiring, then to be
safe, disconnect the negative lead from the baftesty Some electronic gadgets
can be highly susceptible to 12 volts on the wr@ognection. An Isolation

switch in the battery Earth lead is both a convenigay 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 mypetience. They have a
natural feel for it. The sort of guy you had at@ahwho by the time he was 8 or
9 years old, just knocked up the odd circuit ouhisfhead, the way you or | un-
did nuts on Mum's bicycle! If you know one, lodftes him. or else like me you

will spend hours poring over Current Flow Diagramben you could be

'drinking 6X. OK! OK | know | said it was suppostmbe a SHORT article!

PS. On Viscount Aircraft they used wiring diagrarhat on Boeing 747's they
use Current Flow Diagrams. Just in case you hagbften, and with your new
found knowledge you felt the urge to help when ylaliday flight is stuck over-
seas with a ‘Small Electrical Problem’.

OVERFLOWING BATTERIES
By Geoff Gillett

How many Type 2 owners are aware of a possibleetyatiroblem associated
with these vehicles? The position of the batterggdén away in the comer, under
the side vent. ensures that it gets a fair amotimtader on top of it during wet
weather. washing etc. Years ago this was no probkete water ran off the top
of the old style batteries as they had filler caysth some of the modern
"Through fill' type batteries, some water will rurio the cells which will over-
flow and flood the corner with sulphuric acid withre results!

If you have got this problem you would be wise émpve the battery as soon as
possible and washout the area with household wgstoda dissolved in warm
water (a couple of handfuls in 1 litre of waterQ) deutralise the acid. Then flush
out with fresh water.

To cure the problem, a shallow plastic tray canrzsle up (you can get plastic
sheet and suitable glue in model shops) and sétcwith rubber clips. This will
throw' the water clear and allow the battery totiate.

PS - Anybody got any ideas on how to fill the wadhettle up without it going
all over the floor?

46



Book 1
Why have two batteries on your Type 2, or any otkedticle?

Volkswagen faced this question with several ofrtheodels, the 411 and 412
were both fitted with a petrol combustion heateihis is a wonderful device
when it is working! It does, however, plackig drain on the battery if used
without the engine running. Some VW's were alsedufor police duties, and
the radio equipment put an additional load on thiteloy. As a result, Wolfsburg
introduced a relay-controlled double battery systemhich can be used on other
VW models. This was a welcome development to TXmavners who found it
difficult keeping the battery charged when camping.

The following article is written so that ownersather VW's can also fit dou-
ble batteries.

The heart of the system is a battery cut-off relgart number 411 915 511C.
When the engine is running, the second battecpmnected to the electrical sys-
tem via the relay, and is charged at the same ésthe standard battery. With
the engine off, the relay disconnects the secaigty from the normal electrical

system. As a result, however much current isndchfrom this second battery,
the standard unit is always available to start walicle. Such an arrangement is
a great help to owners of caravans and motor-easg\keeping all the van ser-
vices going on a cold winter night will not prevesu starting off the next morn-

ing!

Now you've decided you want to fit a second bgttewvhere can you mount it?
In the Bay window it goes in the other side af #ngine compartment; in the
Types | and 3 it can go under the rear seat, ke Type 4 you can mount it
under the driver's seat. Wherever you put it,kensure it is properly located.
If possible, use the factory mounting parts; if, moake some of your own.

Note that all the heavy consumers which are tadsel when the engine is not
running are connected to the second battery, vanavould suggest that you
connect a new fuse board to its positive (+) teahin order to facilitate the

connection of these consumers.

The wire which connects the positive (+) termintte second battery to termi-
nal 87 on the relay must be heavy (4.00 mmz2) aadéhommended colour is red.
A red cable of 2.5 mm?2 connects this positive teahto the second battery con-
sumers. Earth the second battery with a standaiddad earth strap.

The wires to terminals 85 and 86 on the relaydnealy have a cross section of
0.5 mm2.

You will see from the diagram that the cut-out yellacludes a diode; the neces-
sity for this prevents the use of a normal relaless a diode is connected as
shown.
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SUGGESTED PARTS

When Mounting additional batteries, we would sugdbe later method which

utilises the rim around the base. This uses @niatplip at one side and a clamp
at the other. Part number 111 701 433 can be asélde lip when fixed to the
floor with a nut and bolt, and part number 131 813 or Il 915 331 can be used
as the securing clamp. Once again, a bolt wileha be fitted through the floor
to retain it.

On the Type 3, use clamp, part number 311 705 4B9®the Type 4, use battery
support plate, part number 411 803 217 and clgag,number 411 803 219 (up
to chassis number 410 2100 000) and part numbeB@3P19P thereafter.

You can use the earlier system of a lid on théebaplus a securing strap, but
there are a great many different straps, all ofinarlengths.

Steve Davies

In issue 2of Transporter Talk, | showed you how to fit aispharge system to
your Type 2. | have had a couple of enquiries mgigg confusion on how fit
certain relays so now | have put together a miroplsr set-up using Hella relay
kit. These kits can be purchased through a mextoessory outlet or your local
caravan/camping centre.

| chose the Hella relay kits because they are &adit, compact, and fairly
cheap to buy. You can buy kits with either a ssngl double relay, depending on
your needs.

The basic idea of a split-charge system is tatsathe main battery on the vehi-
cle, so that you may use power for your accessdrom the auxiliary battery
without drawing off the main battery, so you walways have power start the
engine.

For example you may wish to run a portable TV, thighlvater pumps, fans, etc in
your type 2, or you may wish to run the 12-voltteyss in your trailer tent or
caravan from an auxiliary battery in your type Bither way, the Hella kit will
allow you to do both.

The Hella single relay can be used on all vehiglgh 12-volt systems, either
positive or negative earth, (Type 2's are winedative earth), and suitable for
operation with either dynamo or alternator.

The relay only operates when the engine is runiforgwhen the ignition
switched on) thus ensuring that the Main batienyot discharged into the aux-
iliary battery, or by power consumption from #eessories, such fridges, TV,
etc.

Steve Davies, Technical Editor
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