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Technical Tips 3

This is the third edition of technical articles collected and published for the benefit of members of TR
Register Australia inc.

These technical tips are to be read in conjunction with formal technical articles available in published
books and on the web, they are tips from other TR enthusiasts who have encountered problems while
working on their TRs and have recorded their solutions. The Committee does not endorse these tips but
simply offers them as member’s experiences.

The Committee wishes to thank the various authors for their time and commitment to record and share
their knowledge for the benefit of others.

The internet contains a vast amount of information on various home websites and forums and sometimes
this information is cumbersome, irrelevant or too formal and it is refreshing to read these tips as direct,
informal solutions to problems we face every day with restoring and maintaining our 60 year old cars.

Some of these articles may refer to overseas suppliers or out-of-date prices, but the main content of the
articles is still very relevant.

These Technical Tips, as with all other TR Register services, produced and sold on a non-profit basis for
use by our members.

The TR Register Committee wishes to thank you for your support and wish you many miles of trouble free
motoring whilst enjoying this booklet.

Gavin Rea

Treasurer

On behalf of the

TR Register Australia Committee
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DISCLAIMER: Articles are presented in good faith by the author and the TR Register Australia Inc. Some articles may be
several years old and items, prices, suppliers, availability etc. may have changed. This forum, the web site and our club newsletter, from
time to time, print articles containing suggestions and advice for maintenance and modifications to your car, but it is your
responsibility to ensure that any modifications or maintenance that you carry out on your vehicle conforms to all applicable safety and
design laws and regulations and any stipularion made by your insurance company. Accordingly the TR Register Australia Inc., its
officers, directors, any Club committee members or authors of individual articles or items hereby disclaim responsibility for all and any
legal liability whatsoever (as may by law be disclaimed) as might otherwise arise.



General Specifications




What colour are your TR bits painted?

There has been much discussion on the colouring of various items but this is the best | have been able to ascertain
from speaking with various original owners, vehicle experts and show buffs.

Engine Bay & Mechanicals
Black-flat (use a high temp scratch resistant paint for engine and mechanical components)

- Engine block and cover plates

- Water pump housing

- Generator (main housing) - end housing is bare metal

- Starter

- Brake/clutch canister and cap

- Pedal box

- Radiator

- Hailf round clips for brake and clutch pipes

- Springs & suspension plates & tie rods

- Differential housing

- Rear leaf springs

- Bumper mount irons

- Steering box, outer shaft and mounting brackets

- Wiper motor mounting plate

- Horns

- Fan (except for blades which are natural polished aluminum)
Mat Black

- Rear brake drums - (Hi-temp)
Black Glossy

- Air cleaners

- Qil filler cap (Was also available in silver fleck paint)
Unpainted Bare Metal finish (polished if you prefer it that way -
If God wanted it to be chromed he would have done it that way at the factory :) Don't chrome, use a high speed metal
polishing wheel and buff to a high reflective luster. If you wish you can apply a protective clear coat to the polished
bare metatlt)

- Fan blade

- Front calipers

- Brake lines

- Starter solenoid

- Flasher unit

- Fuel pump

- Wiper motor gearbox & front and back wiper housings

- Distributor housing

- Thermostat housing

- Brake and clutch cylinders

- Carburetors & float bowls

- Qil filter mounting

- Coil and coil mounting plate

- Radiator cap

- Body number plate (brass)

- Tie rod ends

Silver Hi-Temperature paint




- Intake Manifold
- exhaust system & muffler
Chromed
- Valve cover, TR2 satin black
- brake lever
- Windscreen frame, windscreen mounting arms and those 2 small triangular corner plates that hold down the
bottom windscreen rubber
- Bumpers, bumperettes and upper support brackets for front bumper
- Hood & trunk hinges
Exterior door handles
Door latch plate
- Dutz fasteners
- lift the dot studs and snaps
- Tailpipe
- Headlamp covers
gauge and switch rings
Painted body colour
- Engine compartment
- Retaining bolts for wings and nuts & bolts on firewall
- Retaining bars for radiator
- Hood and trunk props
- Spring bracket
- Heater hose brackets through firewall
- Dutz Brackets
- Door hinges
Painted Light Teal (color similar to 1979-80 Chrysler SG4) DuPont Centari acrylic enamel # 45727A
- Qil filter sleeve housing
Dark Green
- Circular turn valve handle on heater water flow valve
Medium-dark Grey Metallic
- Housing for wiper motor (There were various colours for this housing, best to ask)
Silver metallic
- Wheel rims spoke wheels
- Side curtain leg irons
Interior
Painted with black crackle paint
- Gauge mounting plate
- Heater louver cover (bottom of heater)
Flat Black
- Hood stick frame
- Small bracket for windscreen vibration rubber
- Rear view mirror
Dull Silver
- Sidescreen curtain mounting brackets
Trunk
Flat Black
- Board covering gas tank
Chassis Frame

- Frame colours are generally black but many frames were painted by the factory with excess paints that were lying
around at the time so it is not unusual to find original frame colours of blue, red, orange brown etc...... When
repainting a frame to original, it is best to scrap off the dirt and grime to see what colour is residing underneath. It
may surprise you to find your original frame painted in one of these weird colours which have no bearing to the
original body colour.




Here Are A Couple Of Basic Tips:

Front Bumper - The repro bumpers which are currently available have a flare on either end and don't "fit"
exactly the same way as the original. If you look at 2 cars side by side there is a noticeable difference as
the repro flares outward on either end.

Door pulls - Door pulls are supplied as bicycle cables ...... save yourself the cost of a special order and
just get a length of black bicycle cable (with a lead stop on both ends) and cut to size - a 5 or 6 ft cable is
sufficient for both doors

Front Grill - the repro front grill has a duller finish than an original grill. Originals are chromed aluminum.
Original grills are very hard to come by but if you do have an original grill try to straighten it out and
salvage it

Lift the dot studs - The original small male studs are slightly different than the repro. If you have original
studs try to have them re-chromed, if not order replacements from Roadster factory as theirs are the next
best thing. Same applies for the windscreen studs

Flasher units - These cars use a different flasher unit that what you will find in most auto parts stores.
Heavy duty Triton units will work fine if you can find them.

General to all models

Water pump - The original water pump is no longer available and the repro pump does not have grease
fitting as the sealed bearings don't require it to be greased. The body of the new pump casting is more
"beefy" on the flanges and is slightly different on the front face. There is some extra metal on the casting
which will interfere with the rotation of the old style pulley, so you will have to grind down a small amount
bit of casting if using an old pulley with a repro pump.

Tip: Some folks will drill and tap a hole in the new style repro pump and install the grease nipple. If you do
that the new and old style pumps are almost indistinguishable to the discerning eye.

Lift the dot snaps - these should run vertically on your tops and tonneau’s with the narrow end pointed
upwards

Interior kits - Kits are available in many colour combinations but may not be correct for your year and
model. If you are replacing an interior and wish to go to a different colour, make sure that it was originally
available for that year.

Carpet sets - The original cars came with a simple loop pile carpet. Many parts suppliers offer better
quality carpet sets. If you want original, stick with simple. Originally they covered the area behind the
seats, under the seats and the tunnel. The floor in front of the seats was covered with a rubber mat which
extended up onto the firewall about a foot, and was secured by two clips at the top. The rubber mat covers
the edges of the tunnel carpet.

Boot carpet kits - these are great to have to protect your boot but don't glue them in place if you are
planning to show the car. The only thing that should be in there is the "Hardura" trunk floor mat

Exterior paint colours - If you are repainting your car, there is nothing wrong with changing the colour,
but try to stick with an originally available colour. Many colours were not available in any given year so you
should consult Bill Piggott’s "Original TR 2/3/3A" for what was offered and make sure it also goes with the
then available interior colour. Original paint on these cars was Enamel which cracked after 5-10 years so
you are much better off painting your car with modern day durable type clear coat paint.
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Screws - All screws are slotted type except those that hold the front grill in place. Don't order a bunch of
screws and small hardware items from the parts suppliers, you will pay 5 or 10 times what the item will
cost you at a local Bunnings. (Same applies on bolts and nuts)

Bolts and nuts - with the exception of motor bolts, ali bolts are fine thread imperial type. Remember to
use grade 5 bolts on all steering and suspension components!

Rebuilding carburetors, brake cylinders and shock absorbers - This is best left up to professionals unless
you know what you are doing.

Motor head rebuilds - When rebuilding plan on installing hardened "stelite" faced valves with Silicone -
bronze guides and hardened exhaust seats. This will allow you to skip having to add a lead additive with
every tank of gas.

Fuel and brake lines - If you know what you are doing, get a small pipe bender, cutter and a double
flaring kit and make your own lines. Brake lines are 1/8 ID pipe, (pipes to master cylinders are 3/16") fuel
lines are 1/4". Make sure to double flare all ends and use white silicone sealant on threads to prevent
leaks and TIGHTEN UP THOSE FITTINGS. Nothing more heartbreaking than finding brake fluid leaking
on fresh paint. Rubber hoses for gas lines connections are 1/4" ID.
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FACTORY
STANDARDS

COMPILED BY BILL REDINGER

ORIGINAL EQUIPMENT ACCESSORIES: 1957 TR3

Sol top modet $2625.00 Competion equipment:

Hard Top Modsl 2790.00 Racwiy widsheid leach) 21 5%

ACCe8S0Mes: Shuts plate 875
rigaies 38 50 Compeition redr Shocks 430
Wre whaels | 5) 110.00 Competton fron! sprrgs 4 00
Chroma wir & wiheels {5) 199.75 A Drase rums i 2) 76 00
Wniewad ees () 19 00 AR LM RORAE 30N 1975
Overdrve 160 00 Dunlop hugh spesd Wwes (5) 2375
Adpistabie sleerng 1975 Al prces auoled F OB ports of ealry
Rear seal 682 50 Somae prazes highes ot west coast Pnces
windshesic washes 1728 were apokcable onty when OOBEd as
Fitled trunk Swicess 48.00 orgnal equement IMOMalon suppied by
Radwo 125.00 B84 Redinger
Tonneau Cower 3500
Mchebn X tres {5) 10.50
Solt top ki for herdiop 99.15

TR2ENGINE TEST (PRODUCTION)

Dual Drrve Running -n Stanas
Dagcrplion of Operation Time {Mng)
Loag engne on slang 8
Save af 1000 rpm 20
Change ovet 16
Fre al 1000 rpm 20
Unioad engine ;|

72
Brese Tosl. Engne (Neg wih ax cleaner
ano Ay sump . Fan bet nol fined Shog
exnaus Sysiem
Bosm temperatwe laken and B P cor
tecied 060 F L 20 921y

Every Engine

Load engine 10
Run 3t 1000 rpm bght 5
RAun 3t 1000 rpm under load 10
Run ar 1500 roen bght 15
Run 3t 1500 rpm unoder loao 10
Risi a1 2000 rpem isght 10
R a2 2000 rpm uncer load 5

Run at 3000 rpm light 10
Run 3t 3000 rpm unde? Bad 5
Bun at 4000 rpm gt 10
Run a1 4000 rpm under bad 5

Mlowr engene 10 cool. aoust carburetor
take power readings at -

1000 rom acceptable sverage B M P 17}
1500 rpm accoplabie gversge B KW & 293
2000 epmn acceptable average B R P -40)
2500 rpm acceptibe average BH P 52)
3000 vpm acceplabie average BH P -8J)
3500 rpgn acceplable veragr B H P Ty
S000 e atceplable average BHP  81)
i Tahe roadegs ug and down)
Uninas engne 10
180

Toip me Hoor | b jah engnes) 252

mrsules
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Maintenance
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Minor Mechanical Checklist to Ensure Cars Roadworthiness

Drain engine oil, replace oil filter element and fill engine with oil
Change sparkplugs (TR2-3 - Champion L.10.S TR4 - Lodge CNY) plug gap on a TR3 motor is 0.032" for a
TR4 motor it is 0.025"
Change condenser and points.
Add a drop of lightweight oil to distributor shaft beneath rotor
Check distributor cap for cracking or corrosion of contact stems - replace cap if necessary.
Check distributor wires for brittleness -change wires if necessary
Check that wires are on correct plugs (firing order is 1,3,4,2,,,#1 is at the front end of the motor ( remember
distributor rotates counterclockwise)
Check fan belt for fraying or brittleness -change if necessary. Loosen generator adjustment bolt and apply
pressure downward onto generator with a crowbar until there is approx. 1/2" of play when pushing against
the middle of the belt with finger. Tighten bolt.
Close fuel valve or clamp fuel intake rubber hose line before fuel pump with vice grip. Detach glass fuel bowl
located on underside of fuel pump casting and clean out sediment from bowl and screen
Replace any inline fuel filters if installed.
Unscrew carb float bowl lids, drain fuel and empty sediment, check float needle valve operation and check
float gap level
Detach & clean air filters (if metal type soak in varsol or degreaser)
Check rubber fuel lines for brittleness and leaks especially near clamps (change if necessary)
Flush radiator with radiator flush and replace coolant with new antifreeze/water (mixture of 50% antifreeze
and 50% water)
Check all radiator hoses for brittleness and leaks
Top up brake fluid Check all brake and clutch lines for corrosion and bleed all 4 brakes and clutch.
Top up carburetor dampers with lightweight damper oil
Check transmission oil fluid level
Time engine:
1) Set vacuum advance to zero mark on distributor and loosen distributor clamp bolt.) Remove #1 spark plug
and turn the engine over by hand so that the No1 piston is coming up to Top Dead Centre (T.D.C.) on the
compression stroke. (you stick your finger into the #1 spark plug hole and feel the pressure develop in the
cylinder)
2) Continue turning the engine by hand until the timing mark on your bottom
pulley is aligned with the timing pointer. (the timing mark on the pulley is
a tiny hole toward the outside edge) You will then be at T.D.C.
3) Turn the knurled Vernier nut on the distributors vacuum advance so that
it is at the first division (i.e. zero)
4) Rotate your distributor to the highest point on the cam and set your
point gap to 0.015", tighten the points and tighten the distributor holding bolt
5) Turn the Vernier nut of the vacuum advance and set the indicator to 8 degrees for TR3 motor or 5.5
degrees for TR4 (each division corresponds to 4 degrees)
Voila! But remember that even after you time according to the manual, plan on doing some fine tuning of the
distributor position on the road. It is an imprecise science :)
Synchronize carbs, adjust jet mixture and set to proper Idle RPM (600-700 RPM
Check tyre pressure; verify lug nuts are tight on each wheel. In the case of wire wheels ensure that spokes
are all tight. Change any spokes that are damaged.
Check ball joints, tie rods and steering for excessive play
Check universal joints for excessive play
Check fluid level in differential
Grease all ball joint, king pin and steering joint grease nipples (and water pump if original type)
Check suspension - replace broken coil or leaf springs and worn shock absorbers
Verify exhaust system - replace broken manifold studs, corroded exhaust pipes or muffler
Adjust handbrake
Verify turn signals, brake and headlamps for proper operation.
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This is all great. Now how do I actually change my oil?

A good number of readers will get to this point in the page and think "this is easy - | could do this!", and for
the most part, you can. Below is a generic, idiots-guide to changing the oil in your engine. It's not specific
to any particular car but ought to cover most engines.

Before you start, you'll need the following:

New oil (duh!), a drain pan, an oil funnel, rags, a socket wrench set and / or hex wrench set (Allen
wrenches) , an oil filter remover, a new crush washer, nitrile gloves (not latex - mineral oil eats latex
gloves) , engineer / shop manual, if one is available

1.
2.

3.

Start your engine and run it for a couple of minutes to get some heat into the oil

Leave the engine to stand for 5 or 10 minutes. When you started it, it heated the oil but it also filled
the oilways. You want the oil to drain back to the sump.

Take the dipstick out or loosen it off and break the seal where it plugs into the engine dipstick tube.
This prevents a vacuum building up behind the oil when you start to drain it.

Get your drain pan / oil container and stuff it under the sump. Make sure it's sitting under the sump
drain plug. | really like the combined drainer / container types. They look like regular oil containers
but if you lay them on their side, there's a pop-out plug. When you drain the ail, it runs into the side
of the container, then you can put the plug back in and use the same container to take the oil
away.

Put your rubber gloves on. Try to use the disposable type. Your mum / wife will never forgive you if
you use the washing-up gloves. Remember - used oil is toxic and carcinogenic. If you get it on
your skin, it could cause problems. Use your socket wrench or Allen wrench to loosen the sump
plug just slightly. Once it's loose, remove it by hand.

Be amazed as the black syrup runs out of the engine and into your container. Be more amazed
how, if it's windy, those last dregs just won't hit the container no matter where you put it. They will
however go all over the road/garage floor/cat.

Remove the old crush washer from the sump plug and throw it away. Replace it with a new one.
Use some of the oil from the drain container on the end of a rag to wipe around the drain hole in
the sump. This will help clean any mess away and leave you with a smooth surface. Screw the
sump plug back in by hand until its finger tight and then use your wrench to crush the washer. This
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10.

11.

12.

13.

14.

can vary from a quarter turn to a half turn. Don't overdo it or you'll strip the threads. Similarly, don't
leave it too loose or it will fall out. If in doubt, use a torque wrench set to the value indicated in your
shop manual.

Sump bolt

Crush washer

Now get your oil filter remover out. Push the oil drain container under the oil filter - when you spin it
off, there will be a /ot of cil comes out. Use the filter remover to grip the oil filter and spin it off
anticlockwise. 99.9% of oil filters take some muscle to get going. This is why a filter remover is a
must-have. Stabbing the filter with a screwdriver and using brute force may work, but you'll be
finding oil all over yourself for weeks to come if you use that method. Apart from that, some cars
have aluminium inserts that protrude out of the engine block into the body of the filter, so firing a
screw driver into the filter near its base (the strongest part) may shear that aluminium bit off the
engine block. That Would Be Bad. If you really can't lay hands on a filter wrench, try sandpaper -
wrap it around the filter, sand-side-in and grip the paper backing - you might be able to spin the
filter off like that.

Once the filter is finger-loose, spin it off by hand. (these things below are filter removers)

Clean off the face of the ol filter mount on the side of the engine block using a rag. Use a little oil
on a rag to wipe around the seal of the new filter and spin it on by hand. Once it's locked against
the side of the engine block, another quarter-turn by hand is normally enough to secure it in place.
Pull the drain container out from under the car and use a rag to wipe down any excess oil that has
spilled down the side of the engine block. Pay attention around the sump plug and the filter. These
are places you'll be checking later for leaks so the cleaner they are now, the better.
Use a little WD40 on the oil container and an old rag to clean the remaining oil down into the
container. Put the plug back in and make sure it fits snug. That's your waste oil. Don't drink it.
Up to the top of the again engine now. Put the dipstick back in. Find the oil filler cap and take it off.
It might say "OIL" or it might say "710". It is not a "710 cap" as one person once asked for. "710" is
"OIL" upside-down. Some people need to be told....
Look in your shop manual for the system capacity with filter change. This will be more than the
capacity without a filter change. A lot of oil containers now come with capacity marks on the side of
them. Put your oil funnel into the oil filler hole and pour in the right amount of oil. Do it slowly. If you
do it quick, you'll get airlocks and the funnel will burp oil in your face.
Once you're happy you've got enough oil in there (check it with the dipstick if you're not sure),
remove the funnel, replace the oil cap and replace the dipstick.
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15. Pull the main high tension wire from the distributor cap or in some way disable the engine so that
you can crank it over but it WILL NOT start. (Note: you might want to pull out the fuel pump fuse
too - if you crank the engine without it starting, it will still be pumping fuel - that could cause a
backfire or damage the catalyst). Crank it over until the low pressure light goes off, and another 15-
20 seconds for good measure. You are pumping new oil into the empty filter and then expelling all
the air from the oil lines and cavities.

16. Replace the high tension lead (and fuel pump fuse) and start the engine and let it idle for a minute
or so. Stop the engine. | don't want you crawling under a car to look for leaks when the engine is
running. There are so many things that can go wrong with spinning fan blades, belts, human hair,
clothes, fingers and the odd dodgy auto-gearbox that will slip into "D" and run you over.

17. With the engine off have a look at the side of the engine block around the oil filter. Check the area
around the sump drain too. Both should be as clean as you left them with no sign of leaks. If
there's a leak, a little tightening of the drain plug or filter should cure it.

One reader suggested and additional step before (9) above. When he changes his filter, he fills the new
one up with clean oil and waits for it to soak into the filter itself. Once he's satisfied that the filter is soaked,
he pours the excess oil out of the filter and then screws it on to the engine.

Job well done. Now you should have hands that smell of talcum powder and rubber (from the gloves), a
couple of greasy, slippery tools and a container full of old oil. Oh, and a crush washer and filter. If you've
got more than this, you took something off that | didn't tell you to. If you turned the engine off before
checking for leaks, you should also have a full complement of fingers, hair (if you had it to start with) and
you should still be fully clothed. Congratulations. You've changed your engine oil.

Extracting Broken Bolts and Studs

OO0PS!

You suddenly find yourself with a wrench in one hand with part of the bolt or stud you were trying to extract, and the
rest of it still in the manifold/head/block/suspension bit? Congratulations - you're about to have an adventure.

I've been there. After you've worked on old cars for long enough, it's inevitable. The most recent occasion was on my
TR4A, where someone had used a piece of threaded carbon steel rod to replace an exhaust manifold stud. You can
get the remains of the stud out without removing the head.

You will need:

patience
Dremel tool with small grinder bit (carbide is best)
patience
heat wrench (propane, MAPP or oxy-acetylene torch)
patience
reversible drill
patience
collection of ezi-outs and left handed drill bits to match, plus drill stops
patience

. a drilling template

. patience

. sharp punch and hammer

. patience

. penetrating oil

15. patience

16. a properly sized tap

17. patience

18. alittle luck

CONOIOAR~WN -
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A scribe and a small round file may help. You might want some extra patience, too. If you get frustrated in the
middle, take a break and come back to it the next day.

Extra credit trick for those with the appropriate tools and skills: if there's any of the piece sticking above the surface,
try welding a nut, one size smaller than the threaded portion, to the broken stub. Weld the inside. The heat from
welding may break the corrosion bond, and the nut gives you something to grab and turn. Be careful.

The starting trick is to get a hole drilled into the centre of the stud. This is the point of the drill template - | made mine
by copying the holes in a manifold gasket. Make the hole you're going to drill just larger than your starting drill bit size
-  usually start at 1/8 and work up, but it will depend on what left handed bits you can find. You can make the
template out of plywood; aluminum plate is better. You want adequate thickness to make sure that the drill bit is at an
exact right angle to the manifold face. If the item is broken off significantly above or below the surface, you may be
able to buy/make a bushing that surrounds the stub (or fits the hole) and use the ID of the bushing as the starting drill
size.

Drill. Use the drill stops! You don't want to drill deeper than the broken piece. Make a good centre punch to try to
keep the bit from wandering (especially if you don't have a drill template). Chances are that you won't get the hole
dead centre, because gaskets aren't made perfectly; do the best you can. Go up in size until you are in danger of
cutting into the threads in the head; inspect often with a mirror and flashlight (tip: point the flashlight into the mirror).

If you're very lucky, the heat and vibration of drilling will break the bond. This is why you want left-handed bits - if this
works, you'll pull the piece out, rather than driving it further in.

Use the EZ out. There are two sorts - straight fluted and twist fluted. | prefer the straight ones, because all the force
is used to turn the broken stud, rather than twisting the Ezi out in further. But the twist ones are more amenable to
weird hole sizes. Chances are that you won't get anywhere with the EZ out, but try it anyway. Don't break it off,
whatever you do.

Heat the area with the heat wrench, spray on some WD-40, and wait. Repeat several times. This might help, it might
not. Try the Ezi out again. Repeat until you're frustrated and ready to go on to the next step, or, if you're terribly
lucky, the blasted thing comes out. (It may take several days of this cycle to succeed. If you're not in a hurry, this is
the safest way. The hotter the torch the better - try to get the part red hot.)

There is a new generation of tools that combine left handed drill bit and ezout and even claim to centre themselves.
They're very expensive, so | haven't tried them yet. They just might make this job a little easier.

1 will usually try a small impact wrench at this point: find an 8-point socket that fits over the square end of the ezout
and blast away. This sometimes works. Don't be surprised if it doesn't. And, again, try not to break the ezout.

If you're now to the point where the next larger drill bit will start removing threads, you have to proceed carefully.
Using mirror, flashlight and dremel tool, grind outward from the hole you've drilled. Eventually, you will start to see
the ridges of the thread cut into the head poke through the stud material. You can get away with removing a small
amount of the crest of the thread - this will make the stud fit a bit poorer, but probably won't matter much. At this
point, you can try using the hammer and punch to rotate the fractional piece of the stud in the threads.

You can also take the file to the hole and enlarge it, and then try the two above methods.

Finally, you can use the file (or a small grinding point on a Dremel) to remove the first couple of threads of the stud
(using the scribe to pick the pieces out of the troughs of the manifold thread).

When you have achieved this state, you can start using the tap to remove the remaining metal. Best is a tap with a
tapered start, so you can get some purchase in the hole you've drilled; once you've removed a bunch of the metal,
you can switch to a plug-style or bottoming tap to clean out the deeper grooves. Chances are that the trapped
material will break off in complete rings, which you want to remove - pull the tap and use a sharp object to try to clear
these out before tapping more. You want to reverse the tap often in order to clear the shards. Use the tap to
essentially tap a new hole - you want to go about 1/8 turn at a time, cleaning the tap every time. You'll probably lose
the first couple of threads in the manifold, but that shouidn't matter much.
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| spent three or four evenings in the process of removing a broken stud from Sarah's head. It was not pleasant, but it
beat the hassle and expense of removing the head.

| have spent weeks getting a stuck tapered plug out of a cylinder head. Like it says in the list above, patience is
important.

Oops again...

So you broke off the EZ out? Now you're in bad shape. Take the part in question to a machine that has a plasma
cutter or an EDM (Electrical Discharge Machining) machine and get them to remove the remains. They'li cut that
sucker out in nothing flat, very precisely. It probably won't even cost much, but you *will* have to remove the part in
question.

If you're good with a welder and brave, you can try welding a piece of stock to the broken bit to give yourself some
purchase to turn it all.

How to avoid this

When you get it all done: make sure you use anti-seize on the new studs before you install them, so you (or the
person you sell the car to!) won't have to go through this the next time. On an exhaust parts, use brass or stainless
steel nuts and lock washers, so they don't corrode in place (TRF sells the brass nuts, as do most auto parts stores;
go to a marine supply for the stainless kit). ARP is starting to manufacture stainless studs for British applications, but
| don't think they have any for Triumph yet.

Chrome Plated Parts:

Construction, Cleaning and Preservation

| have been dismayed by the degradation of some chromed pieces on cars in near regular use and cars
sitting awaiting their turn for restoration, even though they sit in a garage and are exposed to neither sun
nor rain. Having asked around some on how best to clean and preserve these pieces, | thought | would
pass along my observations and see what others can add to the subject. | knew that the wrong solvent on
glass can cause cracks to propagate and was worried that the wrong treatment of chrome could
accelerate its demise.

Our metal parts are usually either painted or plated to prevent rust or corrosion. Steel parts are mostly iron
and if left bare will rust with water contact. Bare aluminum parts with oxidize and form a dull then white
powdery exterior when left exposed to the elements. Both materials can be electrochemically plated with
other metals less susceptible to corrosion from the elements. When steel parts are chromed they are not
just plated with chrome as the chrome will not “stick” well to the steel directly. Usually parts are first plated
with copper which sticks to steel, then nickel is plated to the copper as chrome will not survive long when
plated on copper. The nickel coating can actually be fairly thick compared to the chrome or copper. Finally
chrome is plated over the nickel. Some of the early pre-war cars left off the chrome outer coating and were
just nickel plated over copper. Both plating processes involve submerging the part in baths with free ions
of either copper, nickel or chrome. An electric current is used to force the metal ions into plating out on the
part. The electric current is applied between your part and an electrode in the bath. This means your part
needs to have an electrical connection somewhere and at this connection a spot will be visible after
plating. It can be attached on the back of a part or in a non-important area. If you have unusual parts
plated you might specify where to make the connection or risk a flaw in the plating in the wrong spot. The
plating is generally very uniform in thickness and thus any surface irregularities in the part are seen in the
final product. Chrome and to a lesser extent nickel are very hard metals and scratches generally cannot
be buffed out once they are plated. Copper is softer and some buffing is possible after plating and before
application of the nickel and chrome plating. Deeper scratches must be polished out or filled in prior to
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nickel plating. Preparation of the part for plating is sometimes 90% of the work in plating parts. This is
where you can save some money if you can get much of the surface preparation done before handing the
part to the plater. The expense of electricity and the metal ions in the bath is small compared to the labor
of preparation of you part for a good finish.

The steps in plating parts are:

Stripping: Plating needs a bare surface so any old chrome, nickel or copper plating, as well as any paint or
other coating will need to be stripped. Removal of the old plating may need to be done by the plating
house. Polishing: The part needs to be polished to ensure a good finish. Any flaws will be visible in the
final product. This is done by sanding the part with various grades of sandpaper, working from a very
rough to very fine sandpaper. For severe pits lead or brass can be used to fill the pits or scratches and
then polished.

Electroplating: The standard for chrome plating is triple-plated chrome, which typically means that the part
is first plated with copper, then nickel, and then chrome. More steps can be added by applying additional
protective layers such as copper, nickel, a second copper coating, a second nickel coating, and then
chrome. This allows another polishing step on copper to remove blemishes. The copper can be buffed to a
brilliant shine and any flaws fixed before nickel plating. There are two types of chrome plating used,
hexavalent chrome and trivalent chrome. Hexavalent chrome produces a brighter, show-quality finish;
trivalent is slightly darker chrome plating. Hexavalent plating is more dangerous to the people doing the
work so most are now using Trivalent plating. The difference is only visible to me if you put one from each
type next to each other. The lesson here is to do all the chrome in the same process if you are really picky
on the match.

Final Inspection and Buffing: If close inspection shows any blisters, waves or other imperfections the part
may need re-chroming. This is essential for long-term durability; even the tiniest blister can grow and
spread after a few years, ruining the piece.

Plating Plastics

It always amazed me that chrome could be plated to plastics. If there is interest, I'll look into this more. It is
interesting to note that plastic parts can be re-plated and apparently the cost is hot outrageous. It's still
going to be better to buy NOS if available.

Maintenance and preservation of Chrome parts on your car

The spotting and deterioration of the chrome finish is apparently a result of electrolyte getting into micro
cracks or flaws in the chrome plating and causing electrolysis between the dissimilar metals in the plating
process or rust of the base metal. The electrolyte in most cases is water or salty water. Battery acid would
be a disaster. The goal for preservation of the plating is to minimize any flaws in the plating and to keep
anything that could consider and electrolyte out of the flaws. This means water, particularly salty water is
the enemy and anything that prevents water from getting to the chrome is the cure. | found a note from
The Henry Ford Museum which recommends,

“Clean bright work once, and then protect it with a coating. Every time a metal surface is polished, material
is removed, so it is important that the metal surfaces are thoroughly protected to maximize the time
between each polishing. All elements to be polished should be removed and disassembled to prevent
polish residues from collecting in recesses and to simplify the coating procedure. The cleaning and
coating of one brass headlamp can take as long as three days. Use a mild polish such as Autosol, and
then clean off polish residues with acetone and mineral spirits before coating. Watch out for intentionally
painted areas, particularly in stamped lettering. Never use a buffing wheel or any powered abrasive
methods to clean bright work. Nickel-plated surfaces can be very thin and are probably worn thin from
previous polishing. Coat all brass and nickel surfaces with an acrylic such as Incralac for the best aging
properties. Since this work requires the use of solvents, as well as experience in identifying materials and
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how to best treat them, consult a conservator. All chromed surfaces should be polished (if needed),
cleaned with acetone and mineral spirits, and then coated with a microcrystalline wax such as
Renaissance Wax. Apply a heavy coat of wax then allow it to dry without buffing. Use a hot air gun to
slowly and evenly heat the part. When the wax begins to melt, spread it around the surface and let the
part cool down. The heating process drives off moisture that may be trapped in corrosion pits and allows
the wax to flow into these pits to form a sealing plug. After the part cools, buff off the excess-wax with a
cotton cloth. Only do this to pieces that are away from paint and plastic and can handie the heat from a
hot air gun. If there are significant areas of iron corrosion under the chrome, a corrosion inhibiting wax/oil
solution, such as CRC-350, should be applied before waxing to saturate and stop the corrosion.”

The consensus of most advice | could find for preservation was to keep the chrome parts clean and dry.
Some recommend wax but only if the wax has very low or no water in the mix or it is heated during
application. Some groups still say not to wax. | suspect this is due to trapping water under the wax; this is
cured by the hot air gun step. | think | will try this. All agreed that the plated surface is not as rugged as it
would appear; do not buff the chrome, clean by hand with mild soap and water or Autosol, avoiding harsh
cleaners, abrasives and commercial car washes, small scratches should be touched up with clear paint to
keep corrosion from getting started. I'm not sure how this clear paint will look but it was recommended so |
am passing it on.

There were several groups that reviewed all available cleaners, polishers and clothes for cleaning and
polishing and they all seem to agree that the paste form of Autosol is the best cleaner, Silvo metal polish
is the best polish and chamois or possibly pure cotton is the best cloth to use on your chrome. | need to
get very busy on the '49 Roadster, its chrome is dirty and showing my lack of care. | hope this helps.

10 Best Tools of All Time

Forget the Snap-On Tools truck; it's never been there when you need it. Besides there are only 10 things in this
world you need to fix any car, any place, any time.

1. Duct Tape - Not just a tool, a veritable Swiss Army knife in stickum and plastic. Its safety wire, body material,
radiator hose, upholstery, insulation, tow rope, and more in an easy to carry package. Sure, there's prejudice
surrounding duct tape in concours competitions, but in the real world, everything from LeMans winning
Porches to Atlas rockets use it by the yard.

2. Vice Grips - Equally adept as a wrench, hammer, pliers, baling wire twister, breaker-off of frozen bolts and
wiggle-it-til-it falls-off tool. The heavy artillery of your tool box, vice grips is the only tool designed expressly
to fix things screwed up beyond repair.

3. Spray Lubricants - A considerably cheaper alternative to new doors, alternator, and other squeaky items.
Slicker than pig phlegm, repeated soakings will allow the main hull bolts of the Andrea Doria to be removed
by hand. Strangely enough, an integral part of these sprays is the infamous little red tube that flies out of the
nozzle if you look at it cross eyed (one of the 10 worst tools of all time).

4, Margarine Tubs with Clear Lids - If you spend all you time under the hood looking for a frendle pin that
caromed off the petal valve when you knocked both off the air cleaner, it's because you eat butter. Real
‘mechanics consume pounds of tasteless vegetable oil replicas just so they can use the empty tubs for parts
containers afterward. (some of course chuck the butter-colored goo altogether or use it to repack wheel
bearings.) Unlike air cleaners and radiator lips, margarine tubs aren't connected by a time/space wormhole
to the Parallel Universe of Lost Frendle Pins.

5. Big Rock at the Side of the Road - Block up a tyre. Smack corroded battery terminals. Pound out a dent. Bop
noisy know-it-all types on the noodle. Scientists have yet to develop a hammer that packs the raw banging
power of granite or limestone. This is the only tool with which a "made in India" emblem is not synonymous
with the user's maiming.

6. Zip Ties - After 20 years of lashing down stray hose and wiring with old bread ties, some genius brought a
slightly slicked up version to the auto parts market. Fifteen zip ties can transform a hulking mass of amateur
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quality wiring from a working model of the Brazilian Rain Forest into something remotely resembling a wiring
harness. Of course it works both ways. When buying a used car, subtract $100 for each zip tie under the
hood.

Ridiculously Large Standard Screwdriver - Let's admit it. There's nothing better for prying, chiseling, lifting,
breaking, splitting or mutilating than a huge flat bladed screwdriver particularly when wielded with gusto and
a big hammer. This is also the tool of choice for all filters so insanely located that they can only be removed
by driving a stage in one side and out the other. If you break the screwdriver --and you will just like Dad and
you shop teacher said--who cares if it has a lifetime guarantee.

Bailing Wire - Commonly known as Holden muffler brackets, bailing wire holds anything that's too hot for
tape or ties. Like duct tape, it's not recommended for concours contenders since it works so well you'll never
need to replace it with the right thing again. Bailing wire is a sentimental favorite in some circles, particularly
with the MG, Triumph, and flathead Ford set.

Bonking Stick - This monstrous tuning fork with devilish pointy ends is technically known as a tie-rod-
separator, but how often do you separate tie-rod ends? Once every decade if you're lucky. Other than
medieval combat, its real use is the all-purpose application of undue force, not unlike that of the huge flat-
bladed screwdriver. Nature doesn't know the bent metal panel or frozen exhaust pipe that can stand up to a
good bonking stick. (Can also be used to separate Tie-rod ends in a pinch, of course, but does a lousy job of

it).

10. Acredit card and a mobile phone - See tip #1 above

’ To avold grease
from the wheel hubs leaking out along the spokes, RTV silicone
sealant can be used on the inside of the wheel hub, First,
remove the wheel irom the car and thoroughly clean out all the
0ld grease from inside the center hub, Be sure to finish by
wiping the inner surface with a solvent to remove all residuals
grease, Now spread a thin coating of RTV silicone on t}
inside of the hub, outboard of the splines, making sure thac
the ends of the spokes are covered. The wheel can now be re-
greased and mounted again. The silicone coating will prevent
g;e:aizfrom leaking out onto the spokes, keeping your wheels
eaner.

A squeaky fan belt can be silenced, at least for a while, b
wiping the tapered sides of the belt' with liquid soap, 8

A good way to protect the rubber seals at the top and bottom
of your windscreen 1s to rub a little glycerine on them,
wiping off the excess with a lint-free cloth. The glycerine
will not promote decay of the rubber, as some tire ann vinyl
cleaners will do.

A clutch that releases at the very top of the pedal is a clear
indication that the clutch return gpring pmay be broken,
Replace only with an original-type spring, as it must have the
correct amount of tension to function properly.
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Allen Key

Core plug

Pry Sump

Eleld Coils

End Float

Impeller

Kingpin

0il Bath

Journeyman locksmith at the TR  factory

An English expletive:

“rhe bleeding brakes don’t work® - also
applies to your fingers when trying to f£ix
said brakes

Distant relative of Elvis Presley, famous for
his system of hand-brake links

A test sample to determine an engine’s
soundness, taken by drilling a plug from the
block with a special hollow drill bit

Weather forecasting term used to describe the
sudden shower that catches you with the top
down

A condition often found in TRS - caused by
bashing the sump on a paving stone

The individual in a car club that seems to be
the only one to get any work done

held near a battery, especially

Any metal tool
whea you least expect it

a screwdriver,

farmers in their

Ignition parts found by :
thrown there by irate

roadside fields, usually
Lucas victims

A cosmetlc rubber riag used to hide missing
insulation on wires where they pass through a
metal sheet

The axial movement you feel when your solid
axle car traverses a whoopdedoo

The parts you are left with after you hear a
loud snap followed by a grinding noise from
the rear axle

The final reason to undertake a project long
delayed: “Bearing failure finally impelled me
to rebulild the motor”.

A gang leader, usually ends up in prison

The dousing you get when changing the oil
filter

A small pine tree whose wood is used to build
Morgan cowl supports

Deposits left in abandoned garages by 1arge®
rodents

Typical driving position during a heavy
rainstorm
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, ARDENING & TEMPERING

A specalise gab e be sure. but there an
tmes when okl hardencd o suffened
prvts are wantod Wathoa the vight touls (o
vheoh wiat vou have done please don’t de
any safery eritwoal parts Basically for contre
punvches. link rocds. ¢le heat them waith
vour bluw tonds, propane or whagever
uni the pasr s dherey red alb over The siee
ol componen will deternune what yom o
chr wath vour hted heanng capacin

Heotd at that condimon for 3 few moments
then guemh e ol for preference or
witer o brine solution Cnl gives s shwmey
quenah than water whic b in turn s slower
than o bugh e comoenttdiom Iy
quens hing 2 medid whseh wil cool the
pact vory gusc kv yon oould cause cracks

Haviag done this vou should tempen back
the part 1o de sbus, Diese podish the wem
with emery chah s soate will have bailt up

thas will enable vou 1o see the proesn
solours formung on tw surface Now m g
npre gentle e heas the pan agan You
will sotpee g vellow or steaw onddour form
on she surface, thies will geadually rurs o
maroon and thon blix

What you are dog s reawwing  the
brittdeness tormed by the onginal guench
Basically straw is what you want for 2
sentre punch tp. whilst blue s making o
softer amd & betwer for, say the eady of the
punch  where toughness s required
Having reached the cobar vou are alter,
straw  Densg hardest and Bl sobiesg,
yuench agan

Not all steels are hardenable. mild steel
which s Jlow in carbon will Dot react o
remains sebi bt for small parts stecd catled
siiver steel for tound bais aml ground

sterch dor sheet does You can ecasifyv got ap
e b7 din x 137 Jong sdver steel and sheeis
ol ground stk 1T x 67 x I8 g abb an
previvon ground  available mometrn sizes
fose ancdare expensige bocause they are Tun
Guaakiy stecks

oo doubtful o veny will peed g do mich
hardening and wmperog but occasionatly
add hitle pins will be needed, 1 had o
maky g replacoment pin about 12 Jong sl
Ve’ da Tor ihe selector pnds on my
Meadows Box. sotw hardemmg it | was sure
it wosnld wear very hittle

bor Larger componenis you mav nced 1o get
muse heat onte the job which can e done
by muking o« sumple farpace  using
trebra ks You can goer them ahout o7
sjuiare oo make 3 lntde plaving card npe
ey Place the obpoct snsnde and wain the
blosw torch onat fron the aaside this wiil
ovteentrdie the heat Sample plices will be
eeded v baondle the part from the foenace
ter the guendlung bath

As already auntioned mild steel dovs not
react to normal hardeming and tempenng,
but there are means that the average
mechanie can cmpley 0 put on 4 hard
omter case Basioslhy vou dre trving 1o
carnh the vuter surface of the steel wih
cxird carbon which vanvers the solter
OUECr casing ante g hard wear resisting
surface Propriceory brands of powder are
avaslable - KASENIT bring une whereby
yoru bieat the stem 1o cherey red condition
amd plunge 1 mts the un The case
pracdused is oot very thick but does
produce 2 ougher surface, which  for
LCFLALT HUMS van prove very uselul

Marttn Wyt
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OILS AND OIL €CHANCES

This article was prompted by a recent question on the forum and it is not a short story. The question basically asked
that if the oil looks good, do | really need to change it every year? First, what makes me the authority on oil change
practices? Well, | do not claim to be an authority, but my past work experience has given me a reasonable insight
into this subject albeit on aero and diesel engines. The principles are basically the same and | still have a number of
contacts that I trust to tell the true story.

The real question is, how long does the oil stay in a fit condition to do its job satisfactorily. If we know that, then we
can determine when it should be changed. Basically, the factors affecting oil life are, quality of the oil, quality and
quantity of the additive package, oil quantity (including consumption), driving conditions and primarily the amount of
fuel used.

If we understand the function of the engine oil then we can better understand the issue. The main functions are,
lubrication, sealing, cleaning, cooling, anti-corrosion, and (on more modern engines and our overdrives) hydraulics.
A pure mineral oil will perform all these functions but not well enough to give acceptable engine

performance and life, even in the TR.

That brings us to the 35% or so of additives we find in modern mineral oils. The

engine manufacturers tend to drive the development of engine oils. If they want to introduce a particular feature that
current oils cannot handle, the introduction is delayed until an additive company develops a suitable additive the oil
companies can use in their products. Today with the quest for low emissions and fuel consumption, and lower
maintenance costs, the oil companies have had to go to fully synthetic oils. Natural mineral oils simply will not cut it
and all oils are synthetic to an extent if you include the additives.

Back to the oil's functions:

Lubrication. This is the most obvious of all. There are two main types of lubrications, fluid film (egg main and rod
bearings), and boundary layer (e.g. Piston, rockers, cam ). Fluid fiim relies on oil being pumped in to the bearing to
keep the two components apart. Boundary layer can be achieved by spray, splash and mist. There is contact
between the components with this type of lubrication and some wear will occur.

Sealing. Oil sprayed up the cylinder walls provides sealing of the piston rings, also helps seal the engine in
conjunction with the various oil seals.

Cleaning. As a normal function of the engine, parts wear. These wear particles are washed away by the oil. Also
the oil burns around the top of the piston and this carbon needs to be cleaned away to stop the rings from sticking.
There is also Dutzt that enters the engine through the oil filler and breather.

Cooling. While the coolant cools the cylinder walls and head, it is the oil that cools the internals (pistons, crank, cam,
rockers etc.) This heat is carried away by the oil and normally cooled by air flow over the sump.

Anti-corrosion. The oil maintains a film over the internal parts (and the under body on most TRs) to prevent
corrosion. There is also the combustion by-products collected in the oil that can form acids that will cause corrosion
on the various bearings and components. Chemicals in the additive help neutralise these acids.

Hydraulics. Not an issue with the TR engine but your everyday car will probably have variable valve timing and/or
hydraulic tappets. If you use engine oil in the gearbox, then it is used to operate the overdrive.

As mentioned before, a straight mineral oil cannot perform these functions satisfactorily so the oil is modified to
achieve the desired characteristics. In general it is not the oil companies that develop the additive packages, it is
companies that specialise in this technology. The oil companies select the additive package that will give the desired
performance with their base stock oil at the price they are prepared to pay, and there is the rub.

To provide a standard for consumers, oils are given a rating by various standards organisation such as the API
(American Petroleum Institute). This is one of the ratings you see on the oil containers such as CD, SF, etc. Engine
manufacturers will then specify a standard of oil that is recommended for their products. As engine technology
develops, new ratings are introduced that may or may not also meet older ratings. This also applies to transmission
and hydraulic oils.

Now we come to one of the contentious issues. Do all oils with the same rating, perform the same? As the layman
you would expect so but that is not the case. All it means is that the oil is blended with an additive package that
meets the minimum standard for that rating. It says nothing about the quality of the base oil, and that varies widely,
the quality and quantity of additive used, or by how much the additive package met the standards.

In general, oils are not tested to determine how well or even if they do meet a certain standard. Basically, if the
additive package meets it then that claim is extended to the oil that uses it. | know that if the particular oil | use is to
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be changed/upgraded, it is tested by a number of race teams before being released on to the market. This is not
testing to meet a standard but real life testing.

So we get oils that only just meet the standards and ones that not only meet but greatly exceed the standard. The
additive package cost far more than the oil itself so you can see where | am heading here. Get some low grade oil,
drop a little low cost additive and presto, you have an oil you can sell that meets the standard.

Alternatively you get a good base oil, add a big dollop of a good additive package and it is still rated under the same
standard. Which one would you think is best for your engine?

We have all heard that oils do not wear out and that is basically correct but the additives do. Take the long chain
molecules that improves viscosity performance. They get sheared and destroyed in service and as there is only a
finite number, eventually get used up so we need to add some more. Then there are the dispersants that keep the
contaminants (wear particles, carbon, etc.) in suspension. Eventually the oil will become saturated and the
contaminants will drop out and we get the sludge build up we used to see with the old oils. All the additives will
deplete or change form as they do their job so we need to replace them.

We could just add some more additives but we still need to get rid of the used package and all the contaminants held
in the oil so the manufacturer sets a recommended oil change period. The filter only takes out the larger
contaminants and the smaller ones are kept in suspension until the oil is drained. This is normally based on average
driving conditions, for the TR back in the 50’s this was 6000miles.

Now that we have discussed why we need to change the oil, we need to talk about when. If we accept that the
additive package depletes in use, we need to work out how fast this happens. Basically the degradation of the
package is directly related to the amount of fuel used. For every litre of fuel burned, a set amount of contaminants
are produced and additives are destroyed doing their job.

Therefore the more additives we have, the longer the oil will last. In this regard the TR is well provided with a 6.25ltr
sump. Engines today generally have smaller sumps but use synthetic oils that can still provide extended oil change
periods. If we think back to when the TR was built, oils were not in the same league as today’s oils and the engines
were not designed to take advantage of all the benefits of modern oils.

We should now compare driving back in the 50’s with today’s driving. Regardless of our memories of 100mph
adventures, the average speed was much lower given the roads then and now. Now we tend to use fuel faster, and
remember, fuel use relates to oil life.

Next is the type of driving we do. Typically we do short trips with the oil rarely getting up to what would be regarded
as normal temperature. The probiem with this is that the moisture and fuel that collects in the sump as part of the
engines normal operation, will not boil off. This is the reason why cars that are not driven on long trips for some time,
suddenly appear to use excessive oil when taken on a trip. It's not that it suddenly uses oil, it uses oil all the time but
the water and fuel is not being boiled off and builds up over a period of time Remember, the engine temp gauge
does not indicate the oil temp. Also, these fluids in the sump use up the additives designed to provide corrosion
protection. This is why a lot of manufactures will give a shorter change period for stop start driving.

Both average speed and type of driving can reduce the oil’s life. Remember, the faster you use fuel, the faster the oil
reaches its use by date. The other factor that reduces the change period is operating in Dutzty environments.
Remember the oil has to keep this Dutzt in suspension till the oil change. | would suggest to you that Australia is a
little Dutztier than England and our TRs are certainly not well sealed, either to keep Dutzt out or the oil in.

If we go back to the question raised at the start, the oil looks good, why change it? You can see there are a number
of factors to take into consideration. If oil is doing its job then it will get dirty as it gets older. You cannot see the
degradation to the additives. The type of driving and the environment will affect the oil's condition. The quality of the
oil is important also. It can also be said that oil is probably the cheapest thing you will ever put in your TR.

My recommendations, and remember they are my personal recommendations, are. First, buy a good quality mineral
based oil in the range of 25w50. Don’t waste your money on synthetic oil, you cannot extend the change period
sufficiently to make it worthwhile. | have pulled engines down that | know have been serviced regularly and used a
specialist “classic” engine oil that had sludge in the sump and rockers, and carbon build up on the pistons. This
indicates to me that at the very least, the dispersion additive and/or viscosity improver was not up to the job. Don't
always believe the hype.

If the car is in regular use then | would change the oil about every 6000km. For irregular usage | would shorten that
to 5000km. My car is driven hard and | change around 4000km. | would not leave the oil in the engine longer than 1
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year without a good long run every month or so. Annual services can be recommended by manufacturers as a
means of ensuring other components are serviced on a regular basis (e.g. oil and air filters).

For the owners of TR2s there is another factor to consider and that is the oil filter arrangement on the early TR
engines. These engines were only fitted with a bypass oil filter whereas the latter engines have a full flow filter. The
bypass filter only filters oil that is dumped from the relief valve as opposed to a full flow which filters 100% of the oil
pump output.

This means that the oil in the early engines needs to carry more of the smaller particles until oil change. This takes
away some of the safety leeway that we build into our service recommendations.

Lastly, there has been a lot of chat about phosphorous and cam follower wear. For info on this, refer to the article on
the subject in the TR Register Australia website Forum. The author is Neil McTavish of Castrol and submitted by Tr2
on April 22 2010.

I hope this helps explain the oil change storey and not simply confused you.
Remember, if ever in doubt, follow the manufactures recommendation.

Brian Richards
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TR2/3 Windshield Stanchions

There are three versions of the windscreen stanchion.
a. The original Dutz type with a locating plate attached to the body.

b. The next (Do not know when this was introduced but suspect it was at TS60000) where the stanchion
was the same as the earlier ones but the two mounting holes were slightly smaller. A mounting plate then
fits between the stanchion and body with the assembly being attached by two screws.

c. Next came the 'cheaper' version. The plate was dispensed with and the mounting surface of the
stanchion was not machined to suit the plate but simply left as a cast surface . The stanchion then sat
directly on the painted body and attached by the same two screws.

Screws Loose?

on problem on the TR 2, 3 and eariier 3A models is the
?iigﬁ:—dos pegs all around the cockpit of the car becom:ag
joose and falling out. This generally happens becau;g .
hotes, most of vhich go through wood, become enlarged. >4
car be repaired by a couple of methods.

: den matchsticka or toothpicks can be coated with vhite
;1uew:gd then a couple stuffed into the hole. Break off :?Eow
excess length so that the ends are flush wvith the hol;.b )
to dry for an hour or 8o, then the pegs can be screve xaga
into the holes where they will fit very golidly. s::ez .ce
it's helpful to drill a small *pilot hole" a short stan
into the center to help the peg get started.

f gteel wool
2., An alternate method is to take a small plece o
and wrap it around the threads of the peg. This should tighten
up the fit of the peg as vell.
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Blocked TR Boot Drains - by Neville Turbit

| have had a problem for a long time. In fact my partner might even say the word “problem” should be
plural rather than singular. For years | have suffered from soggy boot. My problem however is now
solved. You know what happens when it rains or you wash the car. The boot channel fills with water and
the drains don’t do their job. They are either kinked or fill with dirt. This is what my one looked like
yesterday. | managed the double. Kinked and blocked with dirt.

One of the problems — or at least it is with my car is that the diameter of the drain pipe is 11.5mm and the
hole in the guard for the drain pipe is about 12mm. Up to this point, | used 12mm thin walled tubing and
heated up one end to push it over the drain pipe. | suppose | could have drilled out the hole in the guard
but the kinking was always a problem anyway.

So now | have a solution. |scrounged around the garage, and came up with some right angle copper pipe
fittings. The internal diameter is half inch. | used some 14mm tubing I had lying around to go into one
end, and some 12 mm tubing in the other side. Push the 12mm plastic tube in, past the ridge, which
would usually be the stop for the copper pipe. It is about 12mm inside diameter. Just apply some Sikaflex
to the fittings and allow to dry.

Just for completeness, here are the tubing sizes.

¢ 12mm x 135mm about 1.6mm wall thickness
o 14mm x 90mm about 1.6mm wall thickness

After the Sikaflex dried, 1 installed the two drains and held the top hose in place with a hose clamp.
Washed the car and the water just ran away. This is a rough picture of the result in situ. It is hard to take
a picture with your phone in the corner of the boot, but it will give you an idea of how it fits.

Incidentally, a good tip for heating up plastic hoses to make them easier to fit is to use a heat gun for
about 5-10 seconds. Works like a charm.
| hope this helps someone else fix their soggy boot.
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Bonnet Rattle by Brian Richards

At the 2011 concourse I spoke with a number of members who suffered from the dreaded TR bonnet rattle.
As a lot of you know, this can be very annoying and there have been many attempts to fix it, mostly
involving a rubber washer fitted over the plunger that lifts the bonnet to the safety catch when the Dutz are
released. This is done in the belief that it is that part of the mechanism that is causing the problem.

I have found that while the problem does involve the plunger, it is the plunger moving at the bottom of the
U shaped spring holder that causes the rattle. This being the case, no amount of work at the top will fix the
problem. I have been able to completely eliminate the rattle by working on the lower part of the plunger,
not the top.

It is a simple fix and involves fitting a plastic (nylon in my case but any durable material will work) bush
that prevents the plunger from contacting the steel spring holder. It is the plunger contacting the spring
holder at this point that causes the rattle. Yes, it is caused by the bonnet moving and causing the plunger to
move but it is at the bottom of the plunger the noise is created, not the top where most people concentrate
their efforts.

This can be done in any number of ways but this is how I did it. First I made a thin steel washer with two
tags pointing out opposite each other. The size of the washer is such that it just fits into the spring holder
with the hole where the plunger fits, about 2-3mm larger than the plunger. The two tags are folded up so
that the spring and spring holder hold it in the centre of the spring.

A plastic washer is then cut to just fit inside the new steel washer and under the spring but the hole for the
plunger is just big enough to allow the plunger to move freely. Now the hole in the spring holder where the
plunger slides is enlarged to about 2mm larger than the plunger. Reassemble the mechanism with the steel
washer, tangs pointing up, and the plastic washer inside it and under the spring.

The steel washer holds the plastic washer in place and the plastic washer prevents the plunger from
contacting the spring holder............. no rattle.
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LEFT HAND TO RIGHT HAND DASH CONVERSION

By Rob Noonan.
Step 1. Start with the glove box side. Mark and.cut along the dotted line shown in
diagram 1.This cut should be on the face just where the metal begins fo turn in. Usea
good pair of tin snips. Tt’s best 1o have a variety of types, ie straight, curved, left hand,
right band and use work gloves.

Step 2. Turn the cut out piece of metal over and using your hands reshape it to fit
back into the place where it came from, making a RHD glove box opening.

Step 3. Make two thick paper templates, one of the hole that you have just cut out and
mark the mounting holes for reference. It should look like diagram 2. The other
template being the tacho / speado side, it should look like diagram 3.

Diagram 2

Step 4. Turning the glove box template over. Place it on the left hand side and locate
its position by asing the mounting holes. Mark and cut out the glove box hole.

Step 5. Weld or braze on the backside, the reshaped glove box opening from step 2
into the left side. X

Step 6. Using the glove box hole template (diagram 2) again mark and cut out a new

piece of sheet metal ( body sheet metal 1ram thick is best ) Weld this in to fill in the

RH side of the dash. The bottom edge will need to be rolled using a piece of pipe and
& hammer.

Step 7. Use the template shown in diagram 3 but turned over, mark and cut the holes
for the tacho and speedo, Also the hump for the steering column which will need to be
cut out of the remains from step 4. andweldadsnm;tsmnectpﬂsmm

Step 8. Remove the ply board from the glove box door and drill out the rivets to
remove the hinge. Tumn the door around and refit the hinge using small nuts and bolts.
Refit the ply board backwards after if has been recovered.

Some useful tips; 1. Weld by tacking many spots diagonatly around the work and
then further welding in later. This will greatly reduce distortion. 2, If welding joins
are good only a small amount of spray putlty will be required. 3. Recover using

¢ contact adhesive and use a hair drier 1o soften the vinyl if necessary.

(™ QO]
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Tips on fitting the front apron to a TR

When fitting body panels toa TR, the front apron is perhaps the one approached with
greates! trepidation, | have found the following prucedure to work well for me

Preparation
The cross brace and brackets should be removed from the apron; the brace is placed in

the inner guard brackets with one mounting bolt Iosely locating it at one end.

Check that the threads of all captive nuts are clear - it is good practice to quickly pass a
% unf bottom tap through each nut, the tap may be held m the jaws of a reversible
rechargeable drill but should be started by hand wming of the chuck

Loosen guard 1o inner guard bolts from front to seuttle - leave every 4 bolt lightly
nipped. check that all necessary bolts, washers, lock washers, and nuts, are available

Procedure

Check it of bonnet which should be equally spaced and parallel to the front guards at
the sides and have enough clearance at the back edge o avoid hitting the scuttle and the
closed vent hd (where applicable), the bonuet is adjusied by loosening the 4
underbonnet hinge nuts and leaving them lightly nipped while adjusting, lift the bonnet
and ensure 1t 18 securely stayed

If necessary, spread the front guards slightly. if stainless steel cover trims are fitted, the
tabs should be taped over to prevent paint damage and the front bows gently tied back
to each side clear of the guard’s mating edges

Giet an assistant to help Lift the apron mto posibon. position the flange over the cross
brace. start all apron/guard body bolts and leave lovse,

I'aking care not to scratch the paintwork, adjust the cover trim tabs so they are
posiuoned jusi above each bolt (hold each tab in place with a small prece of masking
tape placed lightly under the tnm); gently position the cover tnm over the joint and
work the tabs down into the slot, hold the trim down with strips of 1ape, lower bonnet
and check gap to apron; adjust apron until gap is about 1/8 inch, mip up the apron body
bolts hightly and recheck the bonnet to apron gap. adjust apron if necessary. remove tab
locating tapes: lifi bonnet and secure

Moderately tighten every second underguard body boli starting with the sccond bolt
from the top; at the same time, push down on the cover wim (over the bolt) with the
palm of the hand; when both sides are done. loosen the top apron body bolt on cach side
and adjust the match of the guard to apron — 1f the apron needs 10 come up,  piece of 2
x } lath can be wedged between apron and mner guard; nip up the top bolt. then the
second bolt (hold down cover strip while tightening): continue tightening bolts down o
the front, then repeat the procedure on the other side
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Tighten all guar Jinner guard bolts. bolt cruss brace to inner guard brackets (pass a
phullips head screwdriver with U inch round shalit theough the bracket and brace to align
adjacent bolt holes ~ leave bolts louse. lower bonnet and check match to apron

he shape of the apron top edge can be altered (withim hmits) by fitting Y4 inch packing
washers between the top edge flange and the cross brace; these washers can be
positioned using the above screwdriver techmique and are held by the mounting bolts. if
thete is a gap between the flange and the cross brace and no shape adjustment is
necessary, then use only enough packing washers to lightly spring the tlange

Fit all cross brace to apron bolts + packing washers as necessary (also fit washers under
bolt heads). fit the bonnet spring and/or prop bracket assembly: tighten all cross brace
bolts.

Fitting Radiator Bolts

This trick makes it a little easier to remove & fit the bottom radiator bolts. Cut a screwdriver slot in the threaded end of the
machine screw. Once it is loosened with a spanner , it can be removed & replaced with a screwdriver. Tighten finally with a
spanner. Use anti-seize on the thread to keep it free to turn. Rick Fletcher
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Camshafts

Here is a discussion regarding some of the issues involved in selecting a new camshaft for your TR3/3A engine. The same issue
apply to the earlier engines, but variation in intake port design may alter the balance point for trade-offs.

First, do you really need to change your cam? Maybe not. The engine designers did a good job with balancing the trade-offs of
the camshaft. Certainly they knew how to make a "hot" cam, but chose the one they did for very good reasons. A "hot" cam
works at higher RPM, but sacrifices low RPM flexibility (i.e. low idle speed and grunt at low rpm in higher gears. However, the
hotter cam allows more power at the upper rpm range. Unlike some modern short stroke engine designs, our Triumphs are not
able to get safely past what is now considered a mid-range rpm range. So, the really hot cams that allow good power over 6000
rpm are not really useful here. The cams we will be working with are in the range of stock to mild to moderate. The choice of
cam will also be influenced by what other modifications have been made to the engine to allow the cam to work the way it was
intended. Itis almost like buying a person with a bad heart a racing bicycle. Even though the bicycle can go very fast, the person
using it cannot sustain the effort to make it go!

What does a "hot" cam do differently from a "stock” one? It does nothing differently at all; it just does it at a different time. Time
is of the essence, particularly with cams. The cams open and close the valves which allow the mixture to be drawn into the
engine and the spent exhaust to leave the engine. At low rpm, it is not hard to get the mixture into, and the exhaust out of, the
engine. As the rpm gets higher it is progressively more difficult to get the gases in and out due to drag throughout the system. At
high rpm you have to wait proportionally longer to get the gasses in and out. This wait is the time that the intake or exhaust valves
are open. That is the entire issue. Higher RPM requires longer valve duration for good performance than low RPM. In addition,
when optimized for one range, it is not as good for the other range.

As | said above, the use of the hotter cams requires other modifications to the engine to put the cam to good use. Specifically,
you may need a "better flowing" head. This requires that the ports and valves be treated to reduce low resistance. This will allow
the gases to move more easily so you get a larger volume in and out of the engine in the same period of time. Again, there is a
trade-off here. Very large ports allow huge slugs of gas to be expelled without having a lot of drag induced by very high flow

speeds.
Unfortunately, the flow can be too slow as well, so large ports can allow the gas to flow so slowly that problems can occur. When

these problems occur it may be impossible to obtain a low idle speed.

Another modification that a hot cam often requires is a higher compression head. With excessively low compression it may not
be possible to get the combustion efficiency that the engine requires.

So, is it reasonably possible to get a "better" cam without having to modify the rest of the engine? The answer is a qualified yes.
Certainly you can get some more performance from the engine, but will the cost of the cam removal and reinstallation be worth
the 6-10hp difference? Only you can answer that one. |, unfortunately, subscribe to the "more is better", or "in for a penny, in for
a pound” philosophy.

I have not yet made the dive into the engine, but since my engine rebuild will require at least new valve guides, why not shave the
head to increase the compression, and explore the cost of "porting and flowing" the head? Once | spring for that cost, it would
make sense to install larger intake valves. Larger intake valves require that the head gasket and block be relieved around the
edge of the valve orifice. Since the engine has quite a few miles on it, and the pistons and liners are aging fast, maybe | should
put in 89mm pistons to increase displacement from 2138cc to 2187cc. Certainly after all these modifications the carburettors
themselves are causing a restriction, and some other carbs would be necessary. Maybe 2" (instead of the stock 1.75") SU's, but
Webers or Weber-look alikes are better. Webers make sense here because | have lost some of the low-end anyway with a "hot"
cam. Needless to say, | now need a better exhaust manifold

You can see where this is going. Since | am not looking for a ton of horsepower), | will stick to a milder cam where | do not have

to worry too much about porting, flowing, new manifolds and the like. I will run a moderately increased compression, and
moderately improve the head to go with the moderate cam | will install. This will be only moderately expensive (I hope).

Which cam is which?

VINTAGE/OId Style cams
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TYPE Duration  Inlet/Exhaust Lift Comments

Stock 254 17-57/57-17 0.375

D" 284 33-71/71-33 0.393 Race/Street 10:1 compression required
"F" 300 39-81/81-39 0.432 Full Race, 11.7:1 comp., 4000-6000

G-3 309 51-79/79-51 0.499 Racing only, 11.7:1 comp., 4200-6500
SAH #26 264 22-62/62-22 0.388 Mild Cam

Piper 268 24-64/64-24 0.387 Mild Cam

Derrington 280 30-70/70-30 0.435 Near limit for street use(see Elgin 7010-9)

MODERN Cams (none listed here are asymmetrical  (probably because they are regrinds of the stock symmetrical cam :)

Elgin 6710-18 268 24-64/64-247 0.404 Pulls Hard, good power (a "1/4 grind")

Elgin 72??-? 274 27-67/67-27? ? Effectively a "2/4 grind"

Elgin 7010-9 280 30-70/70-30 0.375 "3/4 grind", Streetable with 87mm and header
BFE #260 260 ?-27-7 0408 "mild" cam

BFE #149 282 ?-217-7 0425 Slight lope @ idle, but low lift rate, so not as hot as others

The following may not be available for the 4 cyl. TRs

Elgin 71508-18 286 33-73/73-337 0.436 Req. stronger springs, higher comp, header
Elgin 7508-12 300 40-80/80-40? 0.461 Race only. Prepared head, 12:1 comp, etc.
Elgin 7706-9 308 44-84/84-447 0.446 Race only, best over 5000 rpm

How do all these variations make a difference? Well, they vary the time that the valves open and close. To understand why the
timing is important, you have to understand a little of what is happening inside the manifolds and cylinder.

In a model! of engine function where the intake and exhaust gases have no momentum nor and drag, then all you need to do is
open the intake valve at the beginning of the intake stroke and then close it at the end of the intake stroke, then compress the
mixture, fire when the piston hits the top and then open the exhaust valve when the piston is at the bottom.

In the real world the gases do have momentum and drag. We can use momentum to our advantage so the engine does not have
to do all the work pumping the gases in and out. Using momentum, the gases will (to a certain extent) blow themselves in and
suck themselves out.

For the intake stroke, we can use the partial vacuum created by the exhaust gases as they are shooting out of the cylinder to help
suck in the new mixture. In order to do this, we need to open the intake valve before the exhaust valve is closed, and we can
even open it before the piston has come to the top of the exhaust stroke! At higher revs we need to open the valves earlier and
keep them open proportionally longer in order for the same amount of gas to be moved. At low revs, prolonged valve overlap will
cause some if the new mixture to be sucked out with the exhaust, causing no end of problems, and reducing performance. This
is the first instance of why a cam timed for high revs does not work well at low revs.

Now a little later into the intake stroke the exhaust valve has closed and the mixture is being sucked into the cylinder as the piston
moves downward. When the piston hits the bottom of the intake stroke, the incoming mass of mixture has momentum driving it
into the cylinder, so we can keep the valve open even after the cylinder has begun its upward compression stroke and allow
momentum to drive even more mixture into the cylinder. The length of the intake runners will help in this matter as the echo of
the intake valve closing on the last stroke can come back and compress even more gas into the cylinder. The echo is a wave of
gas bouncing back from the carburettor end of the intake runner just as a wave bounces off a wall in a swimming pool. Again, at
higher revs we need to keep the valve open proportionally longer in the cycle to get the full charge of mixture. The added charge
of mixture entering the cylinder is a poor man'’s supercharging.

On the compression stroke the valves are closed, so there is no magic here as far as valves are concerned until near the end of
the firing stroke.
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After the spark has fired and the mixture combusted, the piston is driven downward and eventually it is time to open the exhaust
valve. We can open the exhaust valve before the piston hits the bottom of the stroke without losing much power. The early
opening of the valve gives more time for the exhaust to leave the cylinder. The early opening also allows the exhaust to be shot
out of the cylinder with a little more force and speed. This is important later in the exhaust stroke. Again, at higher revs it is
necessary to open the exhaust valve proportionally earlier, but at lower revs, that will result in noticeable loss of power.

Now the piston is moving upward expelling the exhaust gases. The length of the exhaust runner is important since the blast of
exhaust has momentum and can help suck the exhaust out of the cylinder at the end of the exhaust stroke, and can even help
suck in some of the new mixture. The length of the runner is important since if it is too short it will develop less suction (extractor
effect) than it should. If it is too long then it will cause excessive back pressure. This is how "tuned pipes” work, and why they
are a mixed blessing. If you are going the right (high, usually} RPM, then the extractor effect is very useful (as long as your cam is
timed appropriately). At lower RPM, the pipes are too short and you lose the extractor effect.

Now we have been through the entire four strokes of the engine, and it is more clear why cam selection is important and such a
difficult decision.

What is an "asymmetrical" cam? In the old days, and even today, cams were usually symmetrical. (E.G. the 17-57/57-17 stock
TR4 cam) This means that the intake valve opens 17 degrees BTDC of the intake stroke, and closes 57 degrees ABDC of the
intake stroke. In this case the exhaust valve opens 57 degrees BBDC of the exhaust stroke and 17 degrees ATDC of the exhaust
stroke. Why are the numbers the same? | am not sure, but | suppose it was easier to machine that way (before computer
controlled machines) and with an infinite number of possible asymmetric settings, they stuck with the more limited choices of the
symmetrical style. Nowadays we have computers! This allows us to make any cam profile we want with very little extra effort.
We just type in a different set of numbers into the computer and let it make the machine run. In addition, we have
supercomputers fo do advanced modelling of the complex flows in the engine. In my description of the 4 strokes above | never
said anything about the exact time the valves were supposed to open. There is no special reason why you should open the
exhaust valve 17 degrees BBDC just because you opened the intake valve 17 degrees BTDC. As a matter of fact, there is every
reason to suspect they should NOT open at the same number. [t would be a mighty coincidence if the optimal numbers were the
same. More of a coincidence than you having the same phone number (except area code) as your sister living in another state!
Advanced computer modelling allows designers to discover the optimal timing of all valve opening and closings. Actually, the
most advanced engines have no cam at all, instead, the valves are solenoid actuated and can be opened at varying times based
on engine demands. We do not have that luxury.

Note: I have found that the asymmetry can be in the ramp profile of the lobe. It can open and close at different speeds. |.E.
It can open fast with a steep ramp, and then close more slowly to minimize valve bounce by using a shallower ramp angle.

Well, that is it. | hope this explanation helps you understand cams and cam selection a little better. | still have not decided which
cam will be the best for me. Probably unless | make a BIG mistake, any cam | choose (even the stock one) will keep me happy.
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Triumph Ignition Timing

This is an extensive look into the simple task of setting ignition timing on your Triumph TR2, TR3, or TR4. You may ask, “If it's so
simple, why does it require two web pages to explain?” The answer to that question is that on page one | will begin by explaining
what timing is, why it's important, and how the Triumph method is different from the way timing is “set’ for most other makes. On
the page two | will cover the actual timing procedure.

Without getting into the whole 4 stroke cycle of the internal combustion engines which power our Triumph sports cars, let's just
jump right in and say that timing determines the exact instant that the spark plug will “fire” and light the compressed fuel and air
mixture in each cylinder. This point is usually referred to as a certain number of degrees “before top dead centre” (BTDC), a term
which may require more explanation for some.

Top Dead Centre (TDC) is the point where the piston has completed its rise to the top of
the cylinder, and the fuel/air mixture has been compressed as much as it can possibly be
squeezed. Any further rotation of the crankshaft will begin to pull the piston down and
away from the spark plug (and cylinder head). What we'd really like to see happen is that
the spark plug will fire at this exact moment, causing the fuel and air mixture to burn and
expand, driving the piston down to create the power we need and the noise we love to
hear. Note that | said that the fuel and air would burn and expand, not explode, as many
people believe. It happens very quickly, and if you could see inside the cylinder it might

resemble a small explosion, but it is a controlled burn which takes a fraction of a second to
complete, thus the need to start the fuel burn a few degrees before the piston reaches the ~ #= —(]\*
/

TDC position. The degrees that we're referring to are degrees of rotation of the crankshaft,
with 360 degrees being the total number of segments (degrees) that define a circle (and
you thought you'’d NEVER have a use for that high school Geometry!).

Ideally the full burn should be completed when the piston has moved slightly downwards,
or at about 20 degrees after top dead centre (ATDC). The rate of burning for the fuel/air
mixture takes a set amount of time, and the time required to complete this burn is fixed and
does not change. For this reason, the timing is set so that the spark plug will fire a specific
number of degrees before the piston reaches top dead centre (BTDC) on the compression
stroke, which allows the mixture to be completely burned at the correct point ATDC. As the y 3
engine speed increases, the timing must be “advanced” so that the spark plug will fire a Y e
greater number of degrees BTDC, allowing the fuel/air mixture the time necessary to be \ i S /
fully burned at the correct point for maximum power. When working correctly, the

distributor will do this automatically as engine speed changes throughout normal driving. All we must do is set the starting point,
the “initial timing”, and the distributor should do the rest.

Our Triumph TR2-4A distributors are equipped with two separate systems for adjusting
he ignition  timing to meet changing requirements due to various engine speeds and
hrottle positions. First there are centrifugal weights inside the distributor which sense
increased engine speed, and mechanically advance the timing to larger and larger
numbers of degrees BTDC, giving the fuel/air mixture the time it needs to completely burn
by the correct point ATDC. This mechanical advance starts working between 450 and 700
RPM and will be fully advanced, adding an extra 22 degrees BTDC, by 2400 RPM. (These
gures are for a Lucas 25D4 distributor in a TR4. Other models are similar.) As engine
speed slows down, the centrifugal weights don't spin as fast, and the timing “retards” back
to a lesser number of degrees BTDC. There’s also a vacuum advance chamber on the
side of the distributor which can add another 6-10 degrees of advance timing BTDC,
depending on throttle position and engine load.
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Now after hearing all of this, aren’t you glad that we only have
to set the “initial” timing? The automatic advance

mechanisms of our Triumph distributors were a great —
improvement over the earliest autos, which usually had a
“spark” lever on the steering column that required the driver to UL

continually adjust the timing as engine speeds changed. As
good as we've got it; there have been many improvements
since our Triumphs first rolled off the assembly line. All of this
timing advance and retard stuff is now computer controlled on
modern cars, and non-wearing parts inside of today’s control

CONTACY
PN 3 LR

boxes means that setting timing is now a ritual reserved for CARACITON
those of us afflicted with “old car disease”. e

CaMTal T PLATE
In days past, when setting the timing of a car was a routine T

procedure, a strobe light affair called a timing light was
normally attached to the number 1 spark plug and the timing
was adjusted while the engine was running at idle. On most
cars, this procedure produced the desired results because the .
idle speed was lower than the engine speed where the b AT
centrifugal weights would start to advance the timing. The
Triumph owner however, will not achieve the desired results
when setting the timing with a timing light.

If you recall from above, the mechanical advance can begin
between 450 and 700 RPM. That's pretty slow fora TR
engine fo idle, and without knowing exactly where it starts
advancing, and by how much, we should probably use some
other method to accurately set the initial timing. Fortunately,
the engineers at Standard-Triumph specified a method for
setting our initial timing with the engine OFF. This is nice in
that it can be done in a cool engine compartment, and it
keeps fingers and tools away from spinning fan belts and fan
blades.

Now click on the link below to go to page 2, where I'll go
through the initial timing procedure, and touch on the
electrical theory as to why it works.

The first how we need to know about to set the initial timing is

how we know the exact moment that a spark plug is going to ey
fire. For that answer, | need to explain how the ignition
system in our Triumphs works. g Distributor

It all starts with the 12-volt battery, and electricity’s desire to flow from the positive battery Koy

terminal to the negative battery terminal. Even though batteries were originally instailed in [ ey
our Triumphs with the positive terminal connected to ground, I'm going to explain this as if | pwes
your car has been converted to negative ground, because it seems to make more sense

(at least to me). In basic terms, electrical current flows from the positive battery terminal
to the negative terminal. The engine’s ignition system is one of many paths that the Clreutt Brasker

electricity can take. The current flows from the positive battery terminal through a wire to the ignition switch, and if the switch is
“ON” continues to the “+” terminal of the coil. Of course if the switch is “OFF”, then the current flow stops and the ignition system
is disabled.

-y

Now the coil is an interesting part, because it has the ability to turn the 12-volt electricity from the battery into the 20-30,000 volts
(or more) needed to cause a spark to jump across the spark plug terminals. How does it do that? There are actually two coils
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(windings) of wire inside a “coil”, a primary coil around the outside and a separate inner or secondary coil. When electricity from
the battery flows through the primary windings it produces a magnetic field, which affects the inner (secondary) windings. If the
current flow (from the battery) through the primary coil windings is suddenly stopped, the magnetic field collapses, which induces
a current in the secondary coil windings. The much larger number of coil windings in the secondary coil cause it to produce the
high voltage necessary to jump the spark plug gap, and ignite the fuel/air mixture in your engine.

How is it that we are able to stop this flow of electricity through the primary coil windings each time that we want a spark plug to
fire? That's the job of the breaker points (usually referred to as simply “points”) in the distributor. In our example of a negative

ground battery system, a small wire from the “-* side of the coil goes to the distributor and continues inside where it connects to
the points. (If your car is positive ground, then the connections to the “+” and “-“terminals of the coil should be reversed.)

The points in our 4 cylinder Triumph engines are mounted inside the distributor
under the distributor cap), and they have a small rubbing block that touches a
square lobe on the distributor's shaft. As the distributor shaft turns, the square
lobe also tums. When each of the four corners on the lobe move past the
rubbing block, the electrical contact points are forced apart (open) and the flow
of electricity stops. When a corner of the lobe is not pushing the points open,
hey touch and the electricity flows through to the engine/chassis/body (ground)
and back to the negative battery terminal. By determining the exact moment that
he points open and stop the current flow, we are able to know precisely when
the coil will produce the powerful spark, and the spark plug will fire. This
knowledge will allow us to precisely set the timing.

—_—

But before we can actually set the timing, we must be certain that the points are adjusted correctly. The points primarily stop the
flow of electricity through the coil's primary windings, but they are also important for allowing the current flow through the coil as
well. Current must be able to flow through the primary coil windings long enough to set up the magnetic field, or the high voltage
the plugs need won't be created. To assure that the points are both open and closed for adequate amounts of time, the points
must be adjusted properly. This is an important first step in setting your engine’s timing.

To adjust your points, you will need a screwdriver (or two), and a .015" thick feeler gauge. Remove the distributor cap and rotor
to gain access to the points, and then rotate the engine until the rubbing block is resting on the highest point of any corner on the
square lobe. To assure proper operation, we want to adjust the gap between the two contact points to be exactly .015” when they
are separated the greatest amount, so it's important to have the rubbing block placed on a high point of the lobe.

Begin by inspecting the mating surfaces of the two contact points. They should be flat and smooth for best results, and if they
appear burned or pitted, replace with a new points set. Points adjustment starts by making certain that the ignition switch is
“OFF", and then gently slide the feeler gauge between the two contact points to measure the gap between them. Watch to see
that the feeler gauge does not force the points apart, which would indicate too narrow of a gap (less than .015”). Too wide of a
gap is easy to see, and the feeler gauge will be loose and able to be move from side to side. If either of these conditions
indicates that the gap is something other than .015”, they will need to be

adjusted.

To adjust the point gap, you'll have to loosen the mounting screw slightly,
and then move the points closer to or farther away from the cam lobe to
lessen or increase the gap. There’s a slot at one end of the points where a
screwdriver can be placed and twisted with one hand to move the points in
and out, while you drag the feeler gauge through the gap with your other
hand and feel for a slight drag. (This is easier if you leave the mounting
screw just tight enough that the points will stay where you put them!)
Tighten the mounting screw and re-check the gap with your feeler gauge. ||
often think that Lucas designed these distributors to be best serviced by
three handed mechanics, because it's not unusual for the points adjustment]
to change when you tighten the screw. If the points did move and your
feeler gauge doesn't have the same slight drag as you slide it through the gap, loosen the screw and start all over again. Re-
install the rotor when the points adjustment has been completed.
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Once the points are correctly adjusted, you're ready to set the initial timing. There are two ways to manually change the initial
timing on your distributor. One is by turning the external thumbscrew, and the other is by loosening the distributor clamp and
rotating the distributor body itself. We'll use a combination of both to get the correct setting.

Because we'll be using the external thumbscrew later in the process, it's helpful to make sure it is resting in the middle of the

adjustment range. Begin by tuming the thumbscrew as far as it will go in either direction, then count the number of turns as you

move it to the opposite stop. Divide that number in half, and return the screw to the middle of its range. Now you'll have
adequate adjustment in either direction should you need it later.

e've finally reached the point where we can set the initial timing, and the next thing
e must do is determine when the #1 piston is at Top Dead Centre (TDC). With the
gearbox in neutral, you should be able to turn the engine (clockwise when viewed
rom the front of the car) by hand until the timing mark on the crankshaft pulley lines
p with the pointer on the engine’s timing cover. As long as someone has not
assembled the hub and pulley incorrectly (see the factory workshop manual for more
on this), the #1 and #4 pistons should both be at TDC. You can set the distributor
cap loosely in place and if the rotor points to the #1 or #4 terminal locations, you can
proceed with the timing adjustment. If you go past the place where the two marks
line up, don't just back it up a small amount to align them. Back it up well past the
orrect location, and approach the spot again with a clockwise rotation of the
rankshaft (to take up any
possible “slop” due to a worn timing chaln or gears inside the engine) or rotate
the crankshaft another full revolution in the clockwise direction and try it again.

Now all that's needed is to position the distributor so that the points have
opened just enough to stop the flow of electricity through the coil with the
piston at TDC. To determine where this place is, you'll need a 12-volt test light
(which can be purchased inexpensively from any automotive parts or tool store
or homemade). Because electricity is somewhat ‘lazy’, it will always take the
easiest path as it tries to return to the battery. The current will flow through the
points when they are closed as opposed to flowing through a test light where it
would have to do some ‘work’ on the way back to the battery. When the points open however, the only option left for the
electricity to get back to the battery is through the light and it immediately takes this new return path, lighting the test bulb along
the way! Therefore, with the ignition switch “ON”, if you touch one side of your test light to the distributor side of the coil, and
attach the other side to a ground, the fight will come on at the very instant that the points “open” and the spark plug would fire.
Simply loosen the clamp at the base of the distributor, and rotate the distributor until you find the spot where the light just blinks
on with any movement of the distributor. Remember that the square lobe rotates counter-clockwise, so you're looking for the spot
where the points will just open, not the closing point on the "back side” of the lobe’s rotation. Turn off the ignition switch, and
tighten the distributor clamp. Add a tiny amount of lubrication to the rubbing block to reduce wear, and you're almost done.

You've just set the ignition timing to fire the spark plugs when each piston has reached TDC, but Triumph has specified that this
setting should actually be 4 degrees before TDC. How are we going to do this? This is the easy part. Just tum the external
thumbscrew in the “A” direction (advance) as indicated by the arrow. There is a reference line through the middle the
thumbscrew, and one complete turn is equal to 8 degrees of adjustment. Therefore, note the position of the reference line and
turn the screw % turn in the “A” direction to set your ignition timing at the factory recommended 4 degrees BTDC.

Congratulations! Your timing is now set. Re-install the distributor cap, pick up all of your tools, and take that Triumph TR out for
a drive!
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Adjusting TR2-4A Valves

Adjusting the valves in your Triumph engine is one of those
tasks which many of you try to avoid. It's a simple procedure
that’s vital to your engine’s health and state of tune, but it's also
easy to get wrong if you aren'’t paying attention. Follow along
as | explain the hows and whys of adjusting vaives, and let you
in on a couple of methods to keep everything straight while
setting it.

‘Adjusting Valves’ is really an abbreviated term for this
maintenance procedure. What you'll actually be doing is
adjusting the clearance between the rocker arm and the top of
the valve. Without getting into a discussion of hydraulic lifters
or overhead cams, let's just say that all engines which utilize
solid lifters (tappets) like our 4 cylinder Triumph engines need
to have this clearance checked and adjusted at regular
intervals. Each engine manufacturer will have their own
specification for the correct clearance and their own specific
procedure for adjusting this clearance (ex: engine hot or cold).
Should you install a high performance camshaft in your engine,
the correct valve adjustment may change from what was

im““‘“‘“?f»ﬁ" specified by the engine manufacturer, and you'll need to follow
e b the camshaft manufacturer's recommended setting. If your

valve clearance is greater than it should be, the valve will not

open as far as needed for full power and excessive noise and
wear will be the result. If the clearance is less than specified, the valve may not close completely, causing
the combustion in the cylinder to ‘burn’ and ruin the valve itself.

For our 4 cylinder Triumphs, the valves are adjusted ‘cold’. Anyone who has ever adjusted valves which
need to be adjusted ‘hot’ will know what a blessing this is! Clearance is .010” (ten one thousandths of an
inch) for both the intake and exhaust valves on most of our Triumphs, but for all cars and various
camshafts it's not uncommon to have a different clearance specified for intakes vs exhausts. For
example, early TR2’s equipped with iron rocker pedestals specified clearances of .010” for the intake
valves and .012" for the exhausts. To determine which valve is which, see the description in method 2
below.

So why is it so ‘tricky’ to adjust your engine’s valves? For that answer, take a look at the valve train
illustration (fig.1). The valve opening and closing (valve timing) is controlled by the camshaft (part #7). As
the camshaft (A.K.A. “bump stick”) rotates on its axis, the egg shaped ‘lobe’ pushes the tappet up as the
bump rotates under it. The tappet then forces the push rod (part #5) up, which in turn causes the rocker
arm (part #2) to pivot (rock) on its shaft. Just like a couple of kids on a teeter-totter, when one side of the
rocker arm goes up, the other side must go down, pushing the valve stem down and opening the valve
(part #1) at the same time. To achieve the proper valve clearance, you have to be absolutely certain that
the camshaft is not in a position to be exerting any upward pressure on the tappet (bump down).

But the camshaft is buried deep inside the engine, so how can you tell that it's not at a place where the
lobe is starting to ramp up toward the tappet? There are a couple of ways to do this. The first is called the
“Rule of 9", and while it works on our TR2-4A engines, it might not necessarily apply for all 4 cylinder
engines. Here’s how it works:

With the rocker cover removed, mentally number each valve and rocker from front to rear. There are 2
valves per cylinder, so your numbers will be 1-8. | like to pull all of the spark plugs so that the engine will
be easier to rotate by hand, then | reach down and pull on the fan blade to slowly turn the engine over
(clockwise when viewed from the front). When the #1 valve has opened fully and just starts to close,
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adjust the #8 valve (1+8=9). To adjust the valve clearance, refer to figures 1 and 2. Loosen the lock nut
(part #4) with a 2" wrench, and check the clearance with a feeler gauge of the correct thickness while
using a screwdriver to turn adjusting the adjuster screw (part #3). You will have achieved the correct
adjustment when there is a slight drag felt on the feeler gauge. Hold the adjuster screw in position with
the screwdriver while you tighten the lock nut firmly to hold the adjustment. The adjuster screw will want
to turn as you tighten the lock nut, so you’ll probably have to apply some opposite force to the screwdriver
to prevent the screw from moving. When the nut is tight, recheck the clearance with your feeler gauge. If
it has changed from the light drag you felt originally, loosen the nut and start over again. Continue until
the nut is tight and you’re certain that the clearance is as specified, and then move on to the next one.

Rotate the engine with the fan blade and watch valve #2. When it is fully open, and seen to just start to
close, you'll know that it's time to adjust valve #7 (2+7=9). Continue working your way toward the rear of
the engine, watching each successive valve open fully, and adjusting the valve whose number added to
the open one adds up to 9. When you reach the rear of the engine, valve #8 is open and you’ve adjusted
#1, all of your valves will have been adjusted, and the job is done.

As | mentioned before, this “Rule of 9” works on the Triumph TR2-4A engines, but it doesn’t necessarily
work for every engine. For that reason, | prefer to adjust valves on a cylinder by cylinder basis, so that |
know what's going on with the camshaft of any engine | might be working on.

Take a look at figure #3. Here is a Triumph TR4 engine
ith the rocker cover removed. We know that there is an
Mlintake and exhaust valve for each cylinder, and you can
see that they are positioned on either side of the spark plug

Bhole. The first two belong to cylinder #1, the second two
{are for cylinder #2, and so on. Having a little bit of
knowledge of the 4-cycle engine process, | know that the
intake valve is open during the intake stroke, and the
fexhaust valve is open during the exhaust stroke, and both

valves should be closed during the compression and power
strokes. But which valve is which, and how do we know
twhich stroke any particular cylinder might be on?

First, let's decide which valve is which. This is pretty simple to do with the rocker cover removed. Look
at the opposite side of the head in figure #3, and you can follow the intake manifold runners from the
carburetors to the intake valve for each cylinder. You can also see that the exhaust manifold lines up with
an exhaust valve for each cylinder. Now if you rotate the engine slowly with the fan blade just as it was
done with the “Rule of 9” method above, you can watch each valve open and know whether the cylinder
you're watching is in the intake or exhaust stroke. By design, there is a small area between the exhaust
and intake strokes where the exhaust valve is still closing and the intake valve is starting to open, so |
adjust the valves of each individual cylinder as follows: When the intake valve starts to close, adjust the
exhaust valve for that cylinder. There’s no way that the exhaust valve is still open toward the end of the
intake stroke, and the cylinder has to go through the compression and power strokes before it starts to
open again. When the exhaust valve just starts to open, adjust the intake valve, confident that the full
exhaust stroke stands between the piston’s present position and the start of the intake stroke. Watching
the valves in this manner, | can be certain that the camshaft bump is down for the valve I'm going to
adjust. Works every time, for every engine, and | can adjust one cylinder at a time, without jumping
around all over the place and having to work math problems at the same time!

With the valve adjustment complete, all that’s left to do is install the spark plugs and rocker cover.
Always use a new rocker cover gasket, and even then they're prone to leak oil so | always glue the new
gasket into the rocker cover with 3M weather-strip adhesive and let it dry before placing the cover back on
the engine.
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EFl and the TR

by Brian Richards

| am at a stage now where | am looking for a new project and the one that | have settled on is to EFI my TR3A. Sacrilege I hear you all saying.
Well maybe, but then my TR is not really ‘original' as it is.

Like most old timers, | really did not know much about EFI except for the last 20 years or so, all my cars have been fitted with EFl and | have
only experienced one failure, an EGO sensor. | have never changed their points, set the distributor or oiled the dash pots. The cars always
start, regardless of temperature, and never miss a beat. | may have been lucky but they are reliable and hence | have not had the need to
learn how they work. In fact all those wires and tubes tend to turn you off.

By searching the internet | have now learned a lot. | still do not.understand the magic of computers but | do have some understanding of how
the EFI system works. There is a great site that has a wealth of information. It is a DIY fuel injection site, www.megasauirt.info . It has a wealth
of information on how it all works.

What | have leamed is that there are a number of aftermarket ECUs (Electronic Control Unit) ranging in price from a DIY kit for about $180.00
to a some upmarket ones costing many thousands of dollars. There are a number of local (Australian) manufacturers among them. One
interesting point | found, is that the great majority of aftermarket ECUs sold go on to cars that are fitted with EFI from new.

If you wish to modify the performance of a standard EFI engine then you cannot simply change the carbie settings and fiddle with the
distributor. Some say that is a good thing. You need to alter the programme of the ECU and you cannot do that. Hence the sale of aftermarket
ECUs into the performance market. All the standard sensors and fittings are retained. Basically only the ECU is changed then programmed
with a lap top to achieve the results required. It is much easier in fact than on a non EFI engine.

With the TR we are going from Carbies to EFI, a much more complicated task as we have to modify the hardware. While sifting through all the
advertising bumf and talking to two local performance shops, | was tending towards an Australian ECU for about $1000.00. It looked good and
had all the features | wanted and more. On taking a step back, | realised | was getting away from my original intent, i.e. a ‘project’. So | settled
on a MegaSquirt 2 V3.0 kit from the USA for US$$245.00.

This kit (MS2) is really starting from scratch as you get a PCB (printed circuit board), a packet of resistors, transistor, etc, and a case to put it
all into. My soldering technique will get a try out. The finished ECU will give me full fuel and ignition confrol as well as control of the engine
cooling fan.

The physical changes required are;

New fue! pump

New fuel filter

Fuel return line and tank fitting

Lock out the centrifugal and vacuum advance in the distributor.

Fit the injectors to the existing or new manifold

Fabricate a fuel rail that both holds in the injectors and supplies fuel to them
Fit a fuel pressure relief valve that is controlled by manifold vacuum

Fit a throttle position sensor (TPS)

Fit one or more throttle bodies (butterfly)

Fit manifold air pressure (MAP), intake air temperature (IAT), coolant temperature (CTS), and exhaust gas oxygen (EGO) sensors
Fit a fast idle air solenoid (Fidle)

Fabricate required air handling system and air cleaner.

Fit a crank angle position sensor

Wire it all up

Before these changes are carried out, a critical decision needs to be made. What kind of injection system am | going fo use. By that | mean,
how many injectors, how many throttle bodies (TB) and how will the injectors be fired. This will affect the air handling system (manifolds etc)
and throttle bodies.

The throttle body is basically the butterfly, just like a carburetor. It is your connection to the engine. You can have one TB as is the case with
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most cars, two as is the case with the TR Carbies or, one per intake port as on EFI equipped motor bikes and outboard engines or the old
Lucas system fitted to the TR6.

There are then two ways to set up the injectors, one per intake port like most cars today (multi-port) or fit them to the throttle body(s) and have
one or two injectors for the whole engine like the early EFI Falcons and a lot of high performance V8s and drag cars.

Still another choice is the method of firing the injectors, batch, bank or sequential. With batch injection, all the injectors fire at once but not
timed to any particular cylinder. With bank injection, half the injector's fire at once but again not timed to any particular cylinder. Sequential
injection is where each injector fires at a specific point in its cylinders cycle.

With throttle body injection, they are usually batch or bank fired as they feed more than one, normally all, cylinders. Port injection is normally
bank or sequential fired. Sequential injection is much more complex for the TR as you need a cam position sensor. Also the complexities
would far outweigh the advantages.

| imagined that with sequential injection the fuel would be directed straight into the open intake port but in fact at higher RPM and load, there is
not time. The intake valve is only open for about 30% of the cycle and above about 2500RPM and 30% max HP the fuel required cannot be
injected fast enough. This means that fuel is injected onto closed valves, just like bank injection. OEMs use sequential injection to lower
emissions at lower RPM. If you're good enough you can tune each cylinder individually and some high end cars do just that.

So, which one for the TR? As the TR head has four intake ports, port injection is the natural choice. On an MGB you would have trouble as
they have Siamese ports. Next is the throttle body. The standard TR has two (SUs) and we could simply gut the carbies and use them on a
standard manifold. The throttle set up and air cleaners can be retained. Also this would retain the ‘period’ look of twin SUs.

Another option is to fabricate a plenum chamber to connect the two flanges of a standard manifold and use one throttle body as do most cars
today. You can find suitable ones at the wreckers. | got a 1987 Holden Camira one with all fittings for $45.00. This can then be fed by an air
duct from the cool side of the radiator.

A third option is to use a set of motor cycle throttle bodies. These come complete with injectors, fuel rails, fuel pressure regulators, and throttle
position switch. The big bikes can produce over the required HP and as such the injectors would be suitable. A simple manifold would need to
be fabricated to match them to the TR head. Air would be fed to them by a fabricated plenum chamber and air cleaner much the same as a
single throttle body option. At this point | am favouring the motor cycle TB option as it overcomes the problem of fitting injectors to a standard
manifold together with the fuel rails. The ease of directing cool air to them is also an advantage. Utilising the SUs as throttle bodies also has a
lot of appeal. Decisions, decisions.

| have ordered my MS2 kit as well as a simulator kit to test the ECU as | build it. | will update the progress of this project in the next
Sidescreen.

EFI Conversion - Part 2

As you may recall, | was deciding on the manifold/throttle body set up for my conversion. | was favouring motor cycle units over the original
TR4A manifold and gutted SU carburetors or new fabricated manifold. | inspected a number of motor cycle units and decided that there would
be some real problems with spacing and a new air manifold would still need to be fabricated to connect the four throttle bodies to an air
cleaner.

In the end | decided on a new manifold. Once that decision was made | was able to get down to some serious work.

The Megasquirt and Stimulator kits arrived just four days after ordering out of the USA. It took me about five days of soldering at night, on the
kitchen table much to the consternation of my wife, to complete the kits. My first problem occurred when | tried to down load the firm ware to
the MS (Megasquirt) unit. This is the base software the unit uses, like the operating system on your computer. | am a bit of a novice when it
comes to software so | called on our Editor, Bob Slender, for some help. After a bit of fiddling at his place we were up and running and | was
able to test the MS assembly. This checked out OK so | put it aside and went to the garage for the serious stuff.

After many hours at the local Pick and Pay wrecker, | settlied on the 1986 Camira 1.81tr engine as the donor car for most of the EF parts |
needed. This was chosen as it has all the components | needed with a comparable engine output. The parts | am using are the injectors,
throttle body complete with throttle position sensor and idle control, air intake temperature sensor, coolant temp sensor, fuel pressure
regulator,

Throttle operating mechanism and cable, air intake hose, and the engine wiring loom and relay/fuse block. The wiring loom gave me all the
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colour coded wire as well as all the weather proof connectors | needed to connect the various sensors and injectors to the ECU. This all cost
me $135.00.

The new inlet manifold was the next on the list and to complete this | purchased some 12mm and 6mm plate, some 40mm x 3mm tube and
20mm rod from my local aluminum supplier. | made up the two manifold mounting plates from an old damaged TR3A manifold. | had intended
to make them from the 12mm plate but it was easier to cut up the old manifold and bore them out to take the 40mm tube. Next were the four
40mm runners with the holes cut in to fit the injector mounting bosses. | then removed the whole carbie set up from my car so | could make a
mockup of the manifold/plenum chamber.

I made the plenum chamber from cardboard and fitted the assembily to the engine to ensure that all would fit OK. The throttle body mounting
plate was machined from 12mm plate. This would form the front face of the plenum chamber. Next | had to work out how to operate the
throttle. | settled on the original Camira mechanism which could easily be adapted to my car as | already had converted to a cable assembly
for my HS6 SUs. This then involved incorporating a mount on the plenum chamber so a mount was made from 6mm plate to be welded to the
top of chamber. Bosses were also made to mount the air intake temperature sensor and the vacuum take-off for the brake booster.

This mock up and the bits | made were the taken to my friendly welder (1 am next to useless with a welder unless it is at least % inch steel
plate). The extractors were also removed and a mounting boss fitted for the exhaust oxygen sensor.

| turned up the injector mounting bosses and the fuel rail connecting bosses from the 20mm rod. These bosses were to be giued to the
manifold runners and fuel rail. The fuel rail is mounted to the manifold and performs two functions. It transfers fuel to the injectors and holds
them in place. This retaining function means that it must be firmly attached to the manifold and cannot simply sit on the injectors. It is always in
the back of your mind that you are dealing with 3 bar (approx. 45psi} fuel pressure up in the engine bay.

My welder completed his job and the assembly looked great. The only problem with it is that he made it all out of mm aluminum plate and it is
a bit heavier than | planned on. Still, one side, the bottom, and the back of the chamber can be cut off and replaced with 2mm if it proves to be
a problem down the line. | glued the injector bosses into the runners and fuel rail with good quality epoxy glue; they stick aircraft together with
this stuff. | then mounted the throttle linkage and fabricated the fuel rail mounts. Next was ensuring that the whole assembly was clean, no
metal filings etc. The various bits and pieces were assembled to the manifold and on to the engine to check fit and clearances.

Now the throttle cable had to be adapted to the TR mechanism. A relatively simple bracket was fabricated and mounted to the bulkhead
utilising the two mounting bolts that hold the upper steering column to the bulkhead. This worked out well and | was able to use a standard
Camira cable. All looked good and | started on the wiring loom. See photo

The relay/fuse box was mounted were the regulator would normally fit. My car is fitted with an alternator so the regulator is not there. This
brings me to an important point. If you consider EFI then you must also fit an alternator. The Lucas generator is just not good enough. |
mounted the ECU under the battery box. It is out of the way, accessible and not likely to get wet or too hot. All the leads were run to and from
their various locations including the ECU and then tied together with small loom ties. | used the Camira plugs and wires to connect the various
sensors, the coil, and the injectors. The main fuel pump wires were also run from the rear to the relay box. All sensors hade their own earth
return and these were all joined and connected to the negative terminal of the battery by a heavy cable. Poor earth returns can be a very real
problem.

The skeleton of the loom was removed and wrapped with black tape to form a separate loom. My intention is always to enable the car to be
returned to its original form easily, if desired. The new loom was then fitted to the engine.

A VL Commodore fuel pump (Bosch) was purchased ($50.00) as was a small surge tank, and EFI fuel filter. | figured that | would need the
surge tank as when | run on the track, | normally run with low fuel levels and surge may be a problem. It is not a problem with carbies as they
incorporate one in each, called float bowls. For normal road use the surge tank, low pressure fuel pump, and filter is not required. A mounting
bracket was then fabricated with the original Commodore fuel pump mount as the main component. This was then all fitted under the floor of
the occasional seat on the driver's side. A return fuel line was fitted from the surge tank to a fitting screwed into the fuel tank drain plug. A
return fuel line was run from the engine (pressure regulator) to the surge tank utilising the plastic fuel line from a Triumph sedan. There was a
problem with this line and the proximity to the exhaust so | changed to a flexible rubber fuel hose.

Now the fuel flow is from the normal tank pick up through a low pressure filter, low pressure fuel pump (my original set up) to the surge tank.
Excess is returned fo the tank via the drain plug. The main high pressure fuel pump draws from the bottom of the surge tank and pumps it
through the EFI filter and up the main steel fuel line to the fuel rail. Excess fuel from the regulator is retumed back to the surge tank. With all
the fuel plumbing hooked up | pressure tested it to ensure no leaks.

I modified my spare distributor (82 Honda Civic) so that the advance mechanism was locked and fitted it to the engine.
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Now with all assembled it was fime to try and start it. | had already set up the basic configuration as per the directions from Megasquirt. Try as
| might, it would not start. There were a few bangs, pops, and farts but no start. After a few days of trying to find the problems in the software |
decided to isolate the fuel from the ignition. If | reverted to standard ignition, then I only had to worry about the fuel. After | got that sorted |
could then concentrate on the ignition. All the original wiring was still fitted so it was an easy job to switch back.

Now with normal ignition, | tried again and it fired up immediately, run very rich but run. | am slowly sorting out the mixture. Learning how to
use the software is proving a real challenge. At this point | must stop my project for a spell. My wife and | are off OS for a holiday till mid-
September. When we return it will be back into it again as it must be ready for the National Meet and Concourse at Port Macquarie.

EFI| Conversion Pt 3

After my quick trip around the world (seven weeks) | was looking forward to getting back to my project. | had managed to get it fired up before |
left, but was unable to devote much time to tune it. Just how to set up and use the many and various parameters was proving a little more
difficult than | had anticipated. The mechanical part of the project | found relatively easy but playing with software is not my main game.

To start with, you need to configure the ECU by inputting parameters such as, number of cylinders (that one was easy), alternating or
simultaneous injection, required fuel, VE chart, calibrate sensors, etc. Then the basic settings to get the engine started need to be inputted
such as cranking pulse width, after start enrichment, idle stepper motor steps, etc. Once the engine starls it needs to be set to idle OK. This is
done by playing with the idle settings, the VE (volumetric efficiency) chart etc. to give a good reliable start at any temperature and satisfactory
idle.

Then tuning starts and this can take some time with a lot of road tests or a few hours on a dyno. After the tuning is completed, you need to go
back and re tune the start and idle, because you will have changed some of the base setfings that the idle relied on. Al this should be
achievable with a little effort and patience providing your ECU and installation is up to scratch.

When | first powered up the installation | found my first problem. The fuel pump should run for 2 seconds then stop until the ECU sees a fach
signal i.e. the engine is turning. Well mine stays on all the time. Also | have set up one output to control my engine fan. That too stays on
regardless of engine temperature. Both of these drivers utilise identical components and circuitry in the ECU. To date | have been unable to
find the problem. Fortunately it has not stopped me from proceeding with the tune.

The second issue | found was that the ignition control was providing the correct advance curve but that the coil driver was malfunctioning and
the spark was erratic. | am currently working on this via email with MS in the USA. | disconnected the ignition driver and reverted back the
standard ignition so that I could concentrate on the fuelling side of it until | can sort out the ignition problem.

Well my attempts to date have been far from fruitful and | must admit | was a little disheartened by the issues | found with my ECU and have
been unable to correct. As it is my strong desire to take the car to Port Macquarie with the fuel injection fitted, | have ordered a fully built up
ECU out of the USA and will work on getting the one | built fixed as time permits.

There has been some success. The installation worked out well and | have actually managed fo drive it around the block a couple of times. It
felt good under power but idle is still an issue, although it starts OK. There is a facility to data log all the things that are going on in the system
and that is a great help when fault finding and tuning. What I have found is that some of the results that | have achieved have not always been
repeatable and that is a little frustrating.

To test my instaliation | removed the system from the car and built a bench test rig. I left the manifold on the car, just removed the ECU, fuel
rail with injectors, all the sensors, fuel pump distributor, and the wiring loom. The distributor is driven by a battery powered drill and four
Vegemite jars collect the fuel as it is injected. Except for the issues of the three faulty drivers (pump, fan and coil) the system works faultlessly.
This 1 found a bit disconcerting and as such went looking for sources of stray signals in the car that may be affecting the various sensor inputs.
As of today | have found none but stripped the wiring loom and rebuilt it to ensure there were no issues there. It has been refitted and it tested

out well.

While awaiting the arrival of the new unit from the USA [ will refit the system to the car and see if | can get the fuelling to work. This should
save a lot of time when the new ECU is fitted as | can simply down load the set up file and load it in to the new ECU.

All'in all, not as straight forward an exercise as | anticipated but | have been encouraged enough to say at this stage that it will work well when
| get the issues sorted out. | did say at the beginning that | wanted a project....

EFI Conversion Pt4

50



As you may recall in P13, | was attempting to get the set up working on just fuel until the new ECU arrived from the USA, well my attempts
were not that good. With the Narrow Band (NB) 02 sensor | had fitted, it was very difficult to know just what the fuel/air mixture was. In all the
data on setting up EFI systems they always recommend a Wide Band (WB) sensor. A NB sensor will only give a 0 — 1.0 volt signal to indicate
the mixture just either side of the ideal (14.7 : 1.0). This is fine for the set up once it is tuned as the 02 reading is normally only used to fine
tune the engine at cruise and give best economy and lowest emissions. They are less expensive and much more robust and as such are what
is normally fitted to your car. For setting up a new installation you need better information and the WB gives a mixture reading of about 7:1
through to 20:1.

After experiencing the difficulties with a NB | bit the bullet and ordered a WB sensor and controller from Innovate in the USA. You need a
controller to be able to read the output of the WB sensor. This cost about $200.00 but can be removed and replaced with a NB once the
installation is tuned. It can then be used on other installations for tuning, either EFI or carbs. It also has data logging capabilities.

The new ECU arrived and was duly fitted. Well everything worked, fuel pump, ignition and fan control. Some funing was done until the WB
arrived. When it was delivered and fitted, tuning really started. What a difference it made. | now knew just what the mixture was for the various
RPM and power settings. This naturally made tuning much simpler and accurate.

Utilising the software available | was able to carry out an on road dyno test and it showed a good curve up to 5400rpm with a max HP of 80
@5000rpm at the wheels.

On the weekend prior to the Concourse | took the car on a run up to Murray's Run and back, about 250km. The car run like a champ but on
the return trip the WB sensor had failed. | had fitted it to the NB bung in the exhaust and that proved to be too close to the head and the temp
caused it to fail. They do not like too much heat.

That was OK; | would just fit the NB one and take the car to the concourse. It was after all in a reasonable state of tune. | changed the sensor
and made the required changes to the software to tell the ECU of the change. Well, it all went fo hell. The car would not now run well. As | only
had a couple of days before sefting off to the concourse and | had not even started to prepare it, it was still set up for Wakefield Park race
track; | regrettably made the decision to revert to carbs. This took about 3 hours. | left the ECU and new loom in place and used it fo control
the fan.

As the distributor was still talking to the ECU, | was able to carry out an on road dyno test with the carbs fitted. The result was very interesting.
At the lower end of the RPM range, up until about 3500RPM, the carbs were better but after that the EFI was better. At Wakefield | always felt
the car run out of puff at about 4600RPM and the test showed why. At 4600 the HP just levelled off and the mixture went lean. The engine was
starving.

What the two tests showed me was that the EFI was going to be much better overall once it was tuned correctly and | now have much more
confidence in my ability to get it right with the WB sensor.

A very real problem with my new manifold has proved to be one of vibration. At about 2600rpm, it gets a violent vibration around the
manifold/throttle body area. It was vibrating like a guitar string. Its mass and length was tuned to the engine at that speed. If continually run
around that speed it would eventually suffer a mechanical failure, most likely at the weld where the runners met the cylinder head attaching
flange. | had elected to run it to the concourse and modify it latter but due to the software issues it was not to be.

A new WB sensor has been ordered and it should arrive this week along with my original ECU. | had returned it to be repaired. The problem
turned out to simply be two transistors that | had fitted incorrectly.

As the manifold requires modifying, | decided to try a different approach and use a pair of SUs as the throttle body. | had a spare pair of carbs
and fitted an injector to each. Fitting was relatively simple as they fitted where the main jet would normally be. As the jet pointed up at the dash
pot (this was lock fully up) | needed to re-direct the fuel spray at the throttle plate. To achieve this | fabricated a stainless steel deflector plate
that sits above the jet. This works well and the engine started and run well. A throttle position sensor was fitted to the front carb. Al this took
about one day and required no permanent mods to the carbs. Also the engine looks standard and you even use the original air cleaners.

The problem with this set up is that the injector | am using does not have sufficient flow as we now only have two injectors, not four. A new pair
should be delivered today and with the new WB sensor | should be able to get the engine running well. My plan is to take it to Wakefield Park
on the 5th Dec for my GEAR day. It will be interesting.

EFl Conversion Pt 5

| read through my previous articles on the EF] conversion and realised that it has been a real journey. A lot of the problems have been mine in
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that | did not come to grips with the soft wear issues. | still struggle with them.

In the last issue | had been fiddling with an SU version of a throttle body system. Well the new higher flow injectors were not man enough for
the job and although the engine ran OK; it run out of fuel as the power demand went up. Whilst thinking about a solution, it suddenly dawned
on me that | had lost the plot. Some say that happened at birth...but...

Why was | heading off in a different direction with its own set of problems? | had sorted the port injection set up and knew how to fix the
problem with the vibration in the manifold. Why was | off trying to reinvent the wheel?

The Christmas, New Year silly period came and nothing happened for some time.

A couple of weeks ago | took a cutter to the EFI manifold | had made and cut off the top, side, bottom, and end, only retaining the runners,
throttle body mount, and the side that they were welded to. My aim was fo reduce its weight; it was made from 6mm aluminium. | purchased
some 2mm sheet and had the modified manifold welded together. The result was a manifold that was about half the weight of my first attempt.

All my data logs had also showed that ! was dropping a tach signal every now and then and was unable to correct it so | modified the ECU and
test proved that it was now consistent. | rebuilt the wiring loom to improve its routing in the car and fitted the whole modified assembly to the
car.

Well it started first go, could not believe it.

| spent a few days with the tune but unfortunately sfill had a problem with my WB oxygen controller and had to use the NB one. This made it
hard without a dyno but | managed to get it to run OK and took it on its first ciub outing, the Presidents Australian Day bash.

All went well with the only real problem being a slight lumpiness at low power but it would clear as power was applied. Some fine tuning is still
required. The vibration issue appears to have been resolved so | now confident we are back on track with a viable system.

EFI Conversion Pt 6

As you will recall, in the last issue | had the engine running. Well things moved on rapidly from there and the instaltation is all but complete.
After the President's Australia Day Bash | carried out some more on road tuning and had the car running fairly well in the lower power range.
My problem was ensuring that the upper power range was fueled correctly as 1 did not want to do any damage to the engine such as melta
few pistons. The next GEAR meeting at Wakefield Park was coming up on the 13 Feb and | had entered the TR.

To ensure the engine was fueled correctly, | booked it in o a local Dyno specialist to get the fop end of the fuel map sorted. | chose to do this
with 95 RON fuel as this is what | normally run. | only use 98 for Wakefield. On the Monday before Wakefield (Wednesday) | took the carin
and it was put on the dyno. The operator allowed me to stay with the car during the dyno run so | was able to watch the process. It was also
handy as the operator had never worked on Megasquirt before and was unfamiliar with the tuning software.

First run was on the engine as presented. The top HP was 75 at about 5200RPM which is about what you would expect on an average TR. He
then proceeded to set the fuel map. To do this you set the engine under load at a particular RPM and manifold pressure. The amount of fuel
injected is then adjusted up or down to achieve the desired mixture which is measured by an oxygen sensor in the exhaust pipe. This process
is repeated through the engines operating range.

After these adjustments another power check was run and it showed 90.2HP, a real improvement. This was achieved by greatly increasing the
fuel at the high RPM and manifold pressure settings.

After this power run we checked the spark plugs and there were some slight signs that there may have been some detonation (pinging) even
though we did not hear any during the run, it is noisy in the dyno room. As the ignition is also controlled by the ECU, it was easy to retard the
advance curve by 2 degrees back to a maximum of 34 degrees. Another power run showed 89.1 HP at 5000RPM (I fry not to run the engine
faster than 5000RPM). A loss of only 1 HP and | could live with that given the safer ignition setting. The plugs were one heat range hotter than
standard so | will also go to a plug one heat range colder than standard to further ensure no detonation.

A road test showed some hunting at constant low power setting such as driving at around 60 KPH with a light throttle setting on flat road. You
cannot simulate this on a dyno as it does not have the inertia of a car to drive it. This was only fine tuning that | could do on the road. We put
the car back on the dyno and the operator done a bit more fiddling; { paid the bill and drove home very happy.

On the Wednesday morning | picked up Register member John Muddle and we headed off to Wakefield Park for the big test. As normal, we
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stopped at the Mabile service station at Pheasants Nest and filled the car with 98 RON and we had breakfast. For those who do not know,
Pheasants Nest is about one hour south of Sydney and Wakefield Park is about another one hour ten minutes south, just outside Goulburn.
The car ran like a charm on the trip down and | was feeling very pleased with myself.

After scrutineering and the normal preparations, it was time for the first practice run, and the TR first real test. The car was running well but
then started to misfire. Back in the pits | hooked up the lap top and saw that the engine was intermittently losing its run signal. | cleaned up
some wiring in the engine bay that | should have done before and all seemed well. Another run proved that the problem was still there and |
started to work out how | was going to get the car, John and myself home. Further investigation showed that the connection for the power
supply to the ECU was loose. Fixed that and all was well.

On the track the car went like a train and | was consistently about two and a half seconds faster than before (around 1.22.3 per lap). This was
not all down to EFI. The track had been resurfaced and was about one to one and a half seconds faster. Still a good result. On the trip home
we normally get fuel about twenty minutes north of Goulburn. This time | was able to drive home without fuelling so there has been an
improvement there though | had missed some laps due to my electrical problems and that would have helped.

So now the EFI project is basically finished. Would | do it again? YES. | learned a whole lot about EFI and the end result was worth it. Would |
use Megasquirt again? Maybe. 1t is, as Megasquirt says them self's, a proto type system, not a commercial one and is designed to teach you
all about EFl and to allow you to add or modify to your own requirements.

Software and electronics is not my thing so | struggled with it, especially the software and there is no local support. 1 did enjoy and felt
comfortable with the mechanical part of the project.

Post Script.

I took the car to the Princess' (the Xerri owned TR3A) birthday bash in Cobram. We completed around 2000km including a run through Cooma
and Kiandra. Starting the engine in the morning after overnight stops in Cooma and Bright was interesting as | had never had to start the
engine in 3°C temperatures before and as such had never been able to tune it for cold starts. The engine was reluctant to start but once it did it
was fine. This issue will be gradually sorted as winter comes to Sydney.

Apart from the cold start issues the engine run faultlessly for the entire distance.
| started this project in August 2007 and effectively completed it in March 2008 - Brian Richards 2008

Update (1/1/2009)

It has been some nine months since my EFI project was determined to be finished. Since then | have completed another four Wakefield Park
track days, participated in a mini TR Tour around NSW, gone to Canberra for our Christmas in July, and attended the 2008 National meet at
Thredbo. In total, some 6500km.

In all that time | have not experienced one failure and the car has run perfectly except for some difficulty in starting a cold engine.

My problem with the cold start turned out to be a programming issue. In the MS, you have two choices for cold start set up. Cold start settings
can be likened to the amount of choke you apply to carbies. It sets the additional fuel you require when starting a cold engine.

One option is where you set a cold point and a hot point. The programme then simply draws a straight line between the two and uses that to
set the cold start fuelling. The other utilises a twelve point chart where you can set the amount of fuel required for twelve different temperature
settings. This allows you to draw a fuel graph that better suits your engine.

| had told the ECU that | was ufilising the twelve point chart and as such it ignored the two point graph but all the adjustments | tried had been
to the two points. In reality | had no choke as the settings on the twelve points were all zero.

As a result of my little project, one of our members asked me to fit EFl to his carbureted TR6. To do this | chose a local ECU (Adaptronic) as
local support is available if | happen to fall under a bus.

| modified a set of original Lucas manifolds to take the Bosch injectors. The Lucas distributor was completely gutted and two Hall Effect
sensors were fitted to give a timing signal and cam position signal.

Basically the set up was the same as for the TR3A and did not present any real surprises. The engine runs well and except for some cruise
economy tuning yet to be done, goes well.

My DIY EFI had been working well now for a number of years with some mods along the way. Was this the end....no? Now there is a MS3
with an optional extension (X). With this, | can go fully sequential injection and coil on plug (one cgil for each plug). There are also a number of
other features that are available. Another upgrade. The MS2Extra utilises the same ECU as the MS2 and the MS3 uses the same
motherboard with a different plug in chip. The X is another add on board. This meant I can still use the ECU | built six years ago. | purchased
the new parts and fitted them. | decided not to go coil on plug, no need for it with an engine as slow rewing as the TR.
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With the new MS3X, | needed to modify the loom so decided to purchase a whole new DIY loom. A number of changes had been made over
the years and it was getting a little messy. After rewiring the engine it all run well but did require a bit of retuning. No real change was noted in
the engines performance which was a little disappointing. It still idled poorly. After that | decided | needed a cruise control. The fitting of this
was not difficult and is great on the freeway. All went well for about 18 months. While the engine was running well | felt it could go better and
that the throttie bode was strangling the engine at high power and RPMs. That set me off on the design of a new manifold.

After a lot of research | decided it was not going to be easy due to the limited space in the TR engine bay. | tested my old manifold for air flow
with the trusty garden blower and an anometer. The results confirmed my worst fears; there was a significant variation in air flow from the four
ports. Research showed that manifold design is a bit of a black art and with a naturally aspirated engine the only real answer is individual
throttle bodies. That all looked too expensive. Then Dr Google came up with the answer. | found Jenvey in the UK. They make pairs of
individual throttle bodies that fit the standard Webber manifold. They are the same length and have the same mounting pattern

| purchased a pair of 45mm units from the local agent together with a suitable Throttle Position Sensor. These turned out to be a very
professional product and had individual idle balance screws to fine tune each cylinder at idle if required. 1 also purchased a new set of 45mm
Webber manifolds from one of our members. All the other bits and wiring loom from the old set up were still able to be used.

Atter a bit of fiddling, I fitted up the manifold and throttle bodies. | had a spare head so was able to do this on the bench. Much easier than on
the car. A throttle cable end and linkages were then fabricated and mounted on an aluminium plate that attached to the lower two mounting
studs for the front throttle body. | needed to get a Manifold Pressure Sensor plumbed in so fitted four small hoses, one from each manifold
runner, to a single collection chamber also mounted on this plate. This was then connect to the sensor and the PRV. A brake booster line was
also fitted.

The whole assembly was then fitted to the engine and much to my relief, fitted in well. After a visit to the Pick & Pay wreckers, | had a suitable
throttle cable to modify and fit. This worked out well and | was able to get a progressive throttle movement. With four 45mm TBs it does not
take much throttle peddle movement to get a big change in engine response, so to reduce the sensitivity you need to work out a progressive
linkage.

Now, will it work?? First go and it started and run OK. After balancing the two throttle bodies (just like a pair of SUs) for air flow | did a bit of
idle mixture tuning. It did not need any fine balancing with the air balance screws. To my surprise | could get the engine to idle comfortably at
B600RPM. With the old set up | had to idle at around 1000RPM and it was lumpy at that. What a difference a good manifold set up makes.

Now the difficult part and the one that took the most time. The air cleaner. My first EFI set up used a foam pod filter just inside the grill and
connected to the throttle body with some of the Camira air intake hose. This would not work with the new set up. With the TR there is limited
space due to the inner guard flowing in towards the engine at the front. With number one runner there is only 42mm clearance. Ideally you
want a minimum of 19mm from the intake to the filter medium and filters are normally at least 25mm thick. Most people with Webbers modify
the inner guard to accommodate a suitable air cleaner. | did not want to do this as | always try not to modify the body or chassis with my mods.
With all except the rear brakes and shock absorbers | was able to do this and those mods are only minor.

Research found that Piper Cross make a filter that would fit that is only 40mm deep. | purchased one and fitted it. The foam did touch the
inner guard a bit at the front but did work. Ideally you need to fit intake trumpets to get the best air flow through the intake but 25mm were the
shortest | could find. These could not be used so | turned up four 10mm deep units. Not the ideal but a good compromise

After doing some more tuning the engine was running well and much better at lower RPMs. The effective length of the intake runners was
increased from about 100mm to 220mm and this greatly helps with lower end torque. | can now drive around at 1500 where as before | would
have to go up a gear. My cam comes in at around 2400RPM.

| took the car to Wakefield Park and knocked some more time of my PB. Still, | was not finished. | wanted cold air intake and this was not
possible with the filter | had. A new cold air box was needed. Again after some research | purchased some polyurethane extruded foam and
sculptured a air intake manifold. | then covered it with fibreglass and sanded it relatively smooth. The foam was then picked out leaving me
with the required manifold. After a bit of clean up | painted it crackle black (hides a multitude of sins) and it looks great. | then adapted this to
the aluminium backing plate that came with the Piper Cross filter, fitted a new pod filter behind the grill and connected them with a flexible
hose.

In the end it cost me under $900.00 (including the filter | ended up not using) to get what | should have got at the start but | have learnt a lot on
the way and it certainly keeps me out of the pub.

It is now finished....... | know | have said this before but this time??777?

UPDATE ON EFI PROJECT
You all thought this was over......... no, it is still ongoing.
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The system has been in operation now for a few years and overall has performed well. About 6 months ago | decided to tidy up my wiring loom
a little. Ever since then, | had some irritating tach signal problems that caused my ignition advance to wander. The engine still ran OK but was
not as sharp as it should have been.

About 8 weeks ago | decided that | would find the problem and fix it. Well, to cut a long story short, | elected to update the set up to go wasted
spark and semi sequential injection. This entailed fitting a toothed wheel and sensor to the crank, some internal mods to the ECU, fitting new
coils, removing the distributor, and some wiring changes.

| had some issues with the fan control on the ECU so | sent it off to a contact in the USA 1o fix and modify. The mods were not major but as it
was there, | got him to do it and this also gave me ready access to good advice on the project. | had a spare ECU so | could still use the car.

Next | had to find a suitable timing wheel. With EFI, you have to tell the ECU what is going on with the engine. To calculate the engine speed,
it reads the timing pulses, measures the time splits and calculates the RPM. From this it calculates the next ignition event based on the last
event. When you use a distributor to provide the pules, the ECU only gets this information every 180 deg of crankshaft rotation. So when you
are accelerating, the timing information is 180 deg old by the time the ignition occurs. As the engine speed has increased, the ignition will be a
little later than the optimal. With a distributor based ignition system as is normal on a TR, this is not a problem as it is connected to the crank
and always knows what speed it is doing but with EFI it is an issue.

Now with the mighty TR fitted with EFI, this problem is not great as it does not change its RPM
that quick but it still exist. After much searching through Pick'n Pay wreckers, | decided on the
wheel from a mid 90s Daewoo Lagansa. It is a 60-2 wheel. This means that it has nominally 60
teeth but with 2 missing. With 60 teeth, the ECU will get the speed and position information ever
6 deg of crank rotation, much better than every 180 deg. The two missing teeth provide the
ECU with a marker on crankshaft position. This meant that | no longer required a
distributor....more on that later.

The wheel on the Daewoo is part of the harmonic balancer/pulley. | was able to cut the wheel
off the balancer and machine it to fit the Holden balancer | use on my engine. As you can see
by the picture, it fits very well and looks like it was meant for the job. (1)Three screws through
the puller holes on the balancer are used to retain the new wheel to the inner element of the
balancer. Due to the mass of the wheel, | was concerned that these three screws would not hold against the torsional vibrations of the crank.
To handle these torsionals, | fitted six pins to prevent any relative movement between the balancer and the wheel. Once this was done |
mounted the assembly in the lath and gave the outer rim a light skim to ensure it run frue.

Much to my relief, this modified balancer fitted perfectly and required no modifications to the timing cover area of the engine. Next | fabricated
an aluminium bracket to mount the VR sensor, also from the Daewoo. (2) All this of course required the front apron and radiator to be
removed. Once the new wheel and sensor was fitted, | refitted the radiator so | could run the engine. It was still set up as before and nothing |
had done prevented it from running. All I had done was to fit the timing wheel and sensor.

With the engine running | was able to check the output of the sensor with an oscilloscope. (3)As you can see by the picture, it was very good.
You can see the regular pulses of the teeth and the major pulse as the two missing teeth passes. By this time my ECU had returned from the
USA and | had hoped to have it ready for the National meet in Toowoomba. | refitted the front apron as all the remaining work was now under
the bonnet.
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The next step was to set up the wasted spark ignition. Most cars these days run either wasted spark or coil on plug ignition systems. With coil
on plug, there is one coil for each plug and the ECU can control the ignition for each cylinder independently of each other. With wasted spark,
there is one coil for each pair of cylinders, both controlled by the ECU. (4) That means on a TR there is one coil for number 1 and 4 and one
coil for number 2 and 3. So when number 1 fires, number 4 also fires. This is not a problem with number 4 as it is at the end of exhaust stroke
and the spark is only ‘wasted’, hence the name ‘wasted spark’. The same applies to the other cylinders.

It can be seen therefore that as the ECU controls which and when each caoil fires there, there is no longer any need for a distributor.
Unfortunately, sourcing suitable coils took more time than | had so | reprogrammed my original ECU ( | have two) o run my old set up but use
the new timing wheel to provide the timing pulses With this set up the distributor is still required. It improved the cars running and that is how |
ran it to Toowoomba.

On returning | started back into the coil problem. | elected to run two Holden Commadore V6 coils (they run wasted spark). Next, | required two
trigger modules. The ECU cannot fire the coils directly and require a trigger to do this. These are available new for around $80.00 each and
as the full Holden coil pack only cost $40.00, | returned to Pick 'n Pay and found suitable triggers on a Nisan Pulsar. These were only $10.00
for the pair.

With the Holden coil pack, it contains electronics required in the GM system and has three coils. | was able to modify it by removing the third
coil, the electronics, and one third of the mounting plate. The new coil pack and triggers were then fitted to the LHD steering cover plate on
the fire wall behind the wiper motor. See the pictures of the fitted system.

Next | removed the loom and modified it to add two ignition outputs, wire each injector separately and include the new VR sensor for the timing
wheel. With all this in place | downloaded the new software required to run the system and programmed the modified ECU to run wasted spark
and fo go semi sequential injection. Semi injection means that the injectors are fired in pairs just as the coils are and they can also be timed.

Update....Wakefield Park. The trip down went well and the car sounded and felt good. For the practice session, | set up my lap fop fo log the
engine parameters so that | could check the engines performance. The air fuel ratio was my main concern. During the session, the engine
would not rev out past about 4000RPM. Back in the pits | checked out the data log and it showed that the engine was running so rich at high
power settings, that it was putting the fire out. | changed the fuel map by pulling a lot of fuel out of the high end of the fuel map.

For the first event, | set up the programme in the lap top to automatically change the fuel map to achieve the air fuel ratios | had nominated.
On the first lap the engine still was not happy at the high end but was much better than the practice session. As the event progressed, the
engine went better and better until at the end, it was great. Over the course of the event. the automatic programme pulled more fuel out until it
gave the mixture | had nominated. During that session, | put in my personal best for that circuit.

For the remaining two events | just let the engine do its thing without any input from me or the lap top. All in all the car ran well and after some
more tuning at home, | now consider that the system is completed. (5)

Brian Richards
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Distributor vacuum advance unit general
fiver the loat fnrty years or so perhaps the most signiflicant single
contribution to Lthe efficirncy of the astomobile engine hags heen

the introductfon of the huablr vacuum pdvance to diatributors.

't achirves thia rftficiency by monltorfag Inlnet wanifold pressure
and providing further spark advance nt partial throttle openingn;
the senlier volume nf alréfurl mixture birfug dellivered at these
anttings ts burnt sore completely and signifieant r¥xtra pawer in
deliveored o the transmission Lo aliow the driver to eane back on
the acenlorator pedal that pxtrn tnech br oan

At highwny crulsing sperds thia {ePature ran be tenpoanaiblie tor n
great reductivn In fuel conTnapltinn and wastage ond i1f the unl! has
been well matehed to the engine, unburnt smlylure fa virtunlly pliml
nmled reduning rnglione wear and deposit batid up in the combust fon
chamber and ports. Over Lhe vearas the va~uun contraol unit hn=e been
quietiy responaible for the raving of billions of litres of petrol
and untold thousands of dallara by extending overtinul perlnds,

Some symptoms nf a failed vaguum advance unil

'car tuel congsumption and neceleration, higher tdie speed, a louder
exhaust nole bul notl mueh power under aoderate srreeleralion, durk
deposita on spark plugs and In the exhanat ripe. A fafled vacuum
nit may caunse and will certainly conlribule to these symptoms.

Availablilily uf repincement units

The dinphrags chamber of all Lucas vaenun imits wne congidered
‘unaarviceable' and so falled units werw Lhrown nway and repincod,

When stocks of new units with Lhe knire Ded adiusting nut defed ap
Tome yeart age, the second hand fieid only was Inft; aultnbiitiy of
it diawn from Lthin atea wen nfien guestionsbhie due to age and
the wide roange of spectfirations made far +#iffrrent rngines,

Serviceshle and auitable toplacement vacmm unibn with Lhe knuried
adiusting not have become genecrally annhtaionashle and the zole
purpose af o pront manv nf thoees =il dn anrvics: in te bhold Che
patals pliate asteady. Owners hoave hnd o aceept dimints " id eunginés
rerformance: woat do nol &now the rondilion of thele mm unit,
and would be anable to do much ashout 11 11 they did UNTIL Nuw ¢
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Repalr of early Lucas wapcuum advance units

To help overcoser the serious shortage of replacesonls four the
enriier type of vacuusm advance units {(the one wilh the knurled
adjuanting nut)i | have deveinped n procedare where the original din
phragm material s replaced with new material, enahling previously
unrepairable Lucas vacuum units to be reastored to "ag new' gervice
condition.

I nm offering a service through car clubs for the rebuilding,
repalr, and service of older Lucas distributors and vacuum advanece
unity; the service st this stage Iy liwlted to Lucag equipment and
Iz intended to operate by mall.

To thia end 1 s compiiing a Iibrary of Lucas diatributor apecifin
at” g8 for all vinktage vehicles using the aystes and as approsching
e, Jlubs and olher spurces to schisve Lhis.

A vacuus advance unit afone or coaplete distributor soy be salled
by parcel post lo -

Reynolds nnd Asadgcliates, 5 Duke Sireel, Forestville N.S.W. 2087

The charge for rebuilding 8 vacuum advance unit la 480,00 and thia
fee should accospany the ppckage: turnsround is within 7 days.

it diatributor repair/service in required see sheels 2 and 33 for
distributor and vacuum advance remnval {nforsntion see sheel A,

Iin recogniaing the difflcultfes mos? owners of vintage and veteran
vehicliea sxperiance when confronted with the proapect ot rebufiding
seall components land large ones Loo): | gee the need to develop
seall, specialised workshops that, Ingtond of mervicing vehiclies
with thelr attendant acceas problems; service asingle componenis
only: such cosponents ms smay be conveniently matled by parcel post.
A workshop would have to be run by soseone fretired?t; with the ne
cessary integrity, expertise, experience, and love of old vehicles.

The club systes would allow Incgpensive Austialia-wide access Lo
the necessary speciallised *know how'® often not avalilable to mesbera

and the club newnletter could be used to inform members of gervices
. L}o provide owners with any necessary component remaval

5 mation,

-

Lucgas distributors/vacuus advance unilts - reasoval

Removal of distributoy

A

Remove the spark plug terminal= and the high tension lead from the
coll lower iabel the leads with respect to ench cylinder; Ne |
being the cyfinder nearestl the front of the vehicle. Remove the low
tensinn lend from the terminal on the slde of the distributor body.
It & vacuus unit Is fitted, vnscrew the vacuus pipe unfon or, if a
vacuus hose s used, pull off the hose.

tf the vohicle ta not fitited wilh a manual advaeuce lever, rewove
the distrihutnr bndy clamp nut(s) which hold the claep plate to the
engine. If 1t {%n not intended to turn the engione while the distrib
vlor s rewmoved, remove the disiributor cap snd take nole of the
position of the tor relative to the casing;: also nete the positi
on 0f Yhe casing /%!a‘ivv o Lhe engine; 3 simple sketoeh i aaelul,
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The distributor way now be withdrawn - N.B. If the rotor turns msx

the distribuior 13 being wilhdeswn 1L may wean that n skew gear lsg

titted inatead of a drive dog: 1f pnssihie note the new position of
the rotor relative te the casing when the rtotor atops aoving.

It & drive dog (keyed connector) fg fitbted this lastl msay be lgnored

it o manual advance lover s fitted It is wsually necessary to too
sen Lhe olamp pinch bhoit and leave the cliamp nttached to the engine

Reapval of Lucvas vacuus unit t(with knurled nut) from distributor

Rewmove diastributor cap and rotor; resove amall wivre clip froe end
nf threaded adiusting rod proatruding feom the knurled not: remove
vnouum connection (1f not previously removedi; (AY 11FL the spring/
aye connection wff the polnts plate peg or (B} remove Lhe retaining

spring pin from the vaouum unit lever peg: reenve the two poinls
nsaembhly to rcasing screws nnd 111 the pointa plate sasembly away.

Hote thot one of Lthese screws holds Lhe polols plate warthing wire.

Unscrew the knarled adjusting nut enmpietiely (CARF: {t I8 spring
londed) and remove together with the load spring.

The vacuum unit way now be withdrawn: note the small flat indexing
aprting in the knurled nut recean. ’

Refiltling i5s o reversal of Lhe abave procedure:; it i3 not neceganry
too reflt the sentl wite olip and it any he omitted tf dexired.

Disiribulor instatintion for TRZ 3A

The advance plate on the distributor har been set Lo maxioum retard
with reference to tha Lype of vacuum acvance unit fitted; thias
setting should not be asitered unttl the distributor has been

instal led.

The engine =hould be apt up with No 1 piaton at top dead centre on
its Tiring stroke by turning Lhe crankshbaft MANUALLY in 5 clockwine
direction (vicwed from the front); DO NOT sliow the crankshaft to
rotate anticlockwise even a gsentl!l amount Lo achieve this setting

ag the backliach In the disiributor drive Lraln may cause the
inttial distributor setting to be Incorrect.

The No { piston is at top dead centes when the hole in the back

flange of the crankshatt pulley is sligned with Lhe puinter on the

front of the timing chain cover or when No 7 ond No B valves sre st
the point of balance.

It a crankhandie s not avallable the angine may be turned over by
selecting top gear and stowly pushing the car faruard remenbher to
take the car out of gear and apply the handbrake sfter achieving
Ltop desd cenlre.

With the clinaping yokr Inbsensd and ite boll as well as the vacuus
unit facing away from the englne, siide thr diatributor Asseably
iInto the pedestal mount, rotating the distributor cas unti] the
drive dog locates posilively and the assesbly {8 corrcotly seated.
The rotor should point approcxiamstely towards No apa~* plug hoie
and the vacuum unit approxisately towards the left ho }tpssaang@rn
? edge of the water puap housing. .
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Centre the clamping plote on fts studs by rototing and fit the
washera, split washera, and nuts,

Rotnte the distributor body until the pointa are JUST atarting to
gpen and tighten the clasp pinch bolt; turn the knurled nut to
advance (A) the unit one division on the scale atomped on the body
of the vacuve ndvance unit: final ttsing shouid be set on Lhe road.

Yith the engine at operating tempersture and travelliing at 30 MPI
aplect top gear and accelerate to S0 MPIl; Lhe sotting {s correct-if

just the tainteat trace of pinking ia heard - heavy pinking, seans
ton much advance une the knuried nut to achieve the final selting

Darcie Reynolds

Uncle Jack's Engine Building Tips

These apply to the Triumph TR-2, 3, and 4 engines.
Block

1. Have it tanked. This cleans all the passages.

When it's tanked, the aluminum plugs in the ends of the oil gallery will melt. Replace them either by tapping the holes NPT or
using straight socket head setscrews. Be sure to not screw the front one in so far that it blocks the passage to the front cam
bearing. Be sure the front plug is at least flush with the front of the block as the engine mount plate covers it.

3. Have cam bearings installed, plus plug at rear of gallery. Check to see if the shop installed the rear bearing correctly by
blowing air down the rocker feed hole and feeling to see if air comes out the hole in the rear cam bearing. Put a bead of JB
Weld around the edges of the rear cam expansion plug.

4. |f you are going to plumb an Accusump into the main gallery, now is a good time to drill and tap the centre hole in the gallery
to accept an NPT fitting for the Accu hose. While doing this, you can also drill out the passages to the centre main, because
it supplies oil to two crank throws, while the end mains supply only one throw each. Be careful not to drill too deep, and
remember that when the holes intersect, the drill will catch and try to break your wrist.

5. When you are ready to install the plugs in the sides of the block, make sure the holes in the cam bearings are exactly lined
up. Install the sealing bolts very slowly to make sure the little nubbin on the end goes into the bearing hole. If misaligned, it
ruins the bearing. In a worst case, you can grind the nubbin off of the bolt. The cam bearings aren’t going to turn in the block
— this practice of locking the bearings in place was used very rarely in the era and never today. Some builders feel that the
plugs in the side of the block should be drifled and safety wired. I've never done that and have never had one come loose,
but | can't criticize the practice. The rear cam bearing supplies the oil to the rocker assembly via a long hole from the
bearing to the top of the block. If the machine shop does not align this hole properly, no oil will get to the top. Check it with
compressed air.

6. Use emery cloth on the liner registers (where the figure 8 gaskets at the base of the liners seal against) for good sealing of
the liner bottoms. (I cleaned the liner registers in the block with a small wire brush on a long drill extension and a % inch
electric drill. TFM)

7. Atabout this point, check the water outlet hole in the side of the block just above the starter. In old blocks, this hole will be
rusted shut. Drill it out so that the block will drain. | don't trust the old spigot type plugs — | use a cap screw and a nylon
washer as a plug.

You can paint the inside of the block if you want to but I've never seen a benefit from it.

Some folks think that the block should be resurfaced on the top because these blocks are now pretty old. | don’t do that,
because I've never seen an engine on which this was done still have the top surface at exactly the right relationship with the
liner registers. In addition, the liner protrusion will be even more difficult to set.

10. The head bolt holes should all be re-tapped (chase the existing threads with a tap). Getting the old studs out is sometimes a

problem. As a next-to-last resort, weld a nut to the top of the stud and use a big wrench. Breaking one off is not a good thing
to do. As a truly last resort, leave the old stud. (In a conversation with Jack he was of the opinion that if the studs threads

© o
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and studs looked good, just leave them in. Can do more harm than good trying to take the old 40 year old studs out of the
40 year old block, like breaking the stud off down in the threaded hole!)

11. (Use ARP nuts and ARP hardened and ground washers for the head nuts. The stock washers or even Grade 8 washers will
get “indented” from the torque of the head nuts. TFM) RP assembly lube.

12. You must decide at this point which kind of lifters you are going to use. If you are going to use “GT40" lifters, they have a
smaller diameter and the holes in the block must be sleeved. They are very high quality and long lasting, but then you
always have to use them in this block because the sleeves will never come out. The sleeves need to be honed at the very
top after installation. Some cams require a larger diameter lifter, so you use stock lifters. This requires no extensive block
preparation, but it's a good idea to use a brake hone on the bores to make sure they are okay.

13. There is a big hole on the left side of the block in which the draft tube was originally installed. This is the best place to install a
nice big sump vent. If you install a little one in the fuel pump plate, you run into many more problems of leakage and
inadeguate venting. | make an elbow out of an old draft tube and attach a flexible hose to it. You must install the catch tank
pretty high in the engine compartment or else the tank will fill up with oil that has slopped over to the opening under hard
comnering.

Crank

1. If you are going to install the aftermarket rear seal, have the seal surface of the crank turned to 2.525 — whatever the current
instructions may say. These seals are leaky and they need all the help they can get. The lip tension is too low. Therefore,
measure the length of the spring and alter it to be exactly 8” long.

2. Ifusing an old crank, remove the plugs and clean it out. Heat up the area around the plugs with a propane torch to make the
plugs easier to take out. Tony note: | was never successful getting these out and have the local GOOD crank shop do the
plug removal, cleaning and installation of new plugs.

3. If you have a Moldex crank, and have it reground, the grinder must very carefully match the wheel shape with the journal
corner radii. After grinding, the crank must be nitrided again. No

4. Put a very small amount of RTV along one edge of the seal groove in the aluminum housing. Also put a very light coat of
liquid gasket sealer on the surfaces against which the seal housing will go. (This is for the aftermarket rear seal. TFM)

5. Install the seal on the crank. Arrange the seal so the split will be on the upside / top after the engine is right side up. (This is
for the aftermarket rear seal. TFM)

6. Main bearings — install in block, lather up with a good assembly lube. Redline works really well but others do too.

7. Install the top halves of the thrust washers, grooved babbit side toward the crank cheeks. (Tony Note: the grooved side
toward the crank is CRITICAL. Destroyed a block and crank by doing this wrong - was going to have the Moldex welded up
and reground when the found the cracks mentioned in item #3 above)

8. Install main caps. Torque evenly. Some builders swear by studs, some by caps crews. Studs eliminate the problem of
repeated disassembly and assembly damaging the threads in the block.

9. lalso like to strap the centre main to add rigidity to the bottom end. To do this, mill off the cast face of the main flush with the
surfaces for the head bolts. Get a front strap for a Chevy 400 block. You must enlarge the holes in the strap and you must
use longer bolts. Some builders feel that this is totally unnecessary, but since starting to do this, | have never had a main
bearing deteriorate faster than a rod bearing, which is something that happens more frequently than you would expect.

10. Be sure to rotate the crank frequently during the assembly sequence. It should turn VERY freely with the caps fully torqued.

Front plate

1. Trial fit the new gasket and check to see if the holes actually will line up with the holes in the block. They often do not.

Enlarge the holes in the gasket.
2. You can use lots of different sealants on this gasket. | use dumb old Permatex "Indian Head Gasket Shellac” (brown / black

liquid in a container with a cotton ball looking thing attached to the lid)
3. Putinthree or four bolts to hold it in place.

Aluminum front sealing block

1. Orient this properly with the centre pan hole showing. The littie T shaped gaskets are a PITA. | frim them off to fit the grooves
in the sealing block, smear them up good with RTV, and help the whole thing into the front block opening with the help of a
thin, stiff knife blade.

Camshaft
6l



1. Lather up the journals with assembly lube. Lather up the lobes with cam lube from a cam company. It should be moly or stiff
grease. They (assembly lube and cam lube) are two different things. (Tony Note: we also pour GM's EOS over the lobes
before installing the lifters)

2. Assemble the shaft to the block. Don’t damage the bearings in the process. You can make it easier by screwing a couple of
5 or 6" long bolts into the front of the camshaft and using them as a handle.

Degree the camshaft

There are lots of write-ups on how to do this so I'll just touch on small tips and potential shortcuts.

1. Install #1 sleeve, piston, and rod. Lube the rod bearing but you don't have to install the rings yet.

2. Set piston #1 at Top Dead Centre, using a dial indicator. The keyways for the front pulley should be on the bottom. Set the
reading for zero degrees on the degree wheel you stick on the crank.

3. Set the crank so that it is at the position you are going to set the cam - that is, if the intake is to be at .050 at 28 BTDC, set
the crank at 28 BTDC. With a dial indicator in the top of the pushrod for #1 intake, rotate the camshatft until the valve is .050
open. The crank and cam are now in the approximately correct relationship. (Tony Note: the #1 Intake is the 2nd lifter from
the front, NOT the front lifter. Also, this is assuming that the cam spec is 0.050 at the lifter, not the valve. If at the valve it
would be 0.033 at the lifter)

Install the sprockets and chains without moving the crank and cam. Rotate the engine and see where the cam really is at
.050 opening. You probably won't be able to get it exactly right the first time. You have to loosen and reinstall the cam and
crank sprocket repeatedly to get it to come out right.

5. Usually the most power is obtained with several degrees of camshaft advance — most of them like three fo five degrees
advance - that is, opening three to five degrees before the theoretical point specified by the cam grinder, unless he has
already built that into his spec.

8. When everything is as you want it, throw away the sheet metal locking tabs, put some red Loctite on the threads of the cam
gear attaching bolts, and torque them down.

>

Timing sprocket cover

1. The cover will seal a lot better if the area with the bolt holes is flat. Use a hammer with something steel to back it up, and
make it flat around the bolt holes.

2. Install the seal in the cover, and then before assembly on the engine, push the front pulley through the seal to make sure the
supplier sent you the right seal. Don't ask why | recommend this. (Tony Note: some of the narrow front pulieys use a non-
stock diameter seal (ran for 2 years before | found the cause of my leak). If you measure the diameter of the housing and
the diameter of the pulley a local bearing / seal house should be able to supply you with a proper seal.)

Front pulley

1. If you have purchased a new front pulley with a harmonic dampener in it, you have to place timing marks on it. Do this now,
before the head goes on. Set the crank at TDC using the dial indicator, attach the front cover, and mark the pulley for TDC,
10, 20, and 30 degrees. To make it easy to read with a timing light, paint the pulley black and the marks white. (If you have
the harmonic balancer with the “rubber ring” sandwich, you may want to drill the 1/8 inch hole in from the periphery per one
of the Kastner books to make it possible to see if the outside piece has “slipped” thus changing the timing mark!)

Sleeves

This is one of the two most vexing parts of the assembly.

1. First of all, the liners should be honed to give .004 - .005 clearance for the pistons. Anything less and you are in danger of
“scuffing” the pistons ~ piston material sticks to the walls. (Tony Note: 0.006 is the minimum clearance. Also top ring gap
of 0.014 min and 2 ring gap of 0.011 min). (This is especially true for forged pistons! May want to check with piston
supplier to make sure you are using the right clearance with the sleeves you are using. TFM)

2. Install the sleeves with a set of figure 8 gaskets in place, without any sealant. Clamp them down in place with washers,
tubes or long sockets, and head nuts.

3. Measure the liner protrusion with a straight edge and feeler gauge per the shop manual. If you are going to use a stock
(sandwich) gasket, using the .004 - .006 protrusion will work well. If you want to use a steel shim gasket or a solid copper
gasket, you must work with less protrusion. The figure 8 gaskets are almost always too thick. Generally, .004 - .006 is
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okay with stock gaskets, steel shim gaskets are happier with .002 - .004, and solid gaskets need .002. There are some
other specific things you can do to help with the solid copper gaskets. If you need thinner fig 8's, you can make them out of
the proper thickness brass shim stock, cutting them out with tin snips. It takes about a half hour to make a set, so it's not
an overwhelming task. Remember that the goo you put on these fig 8's has a thickness — using the thinnest sealant
available smeared on very thinly with your fingers, you must allow for .001-.002 on each side of the sealing ring. Don't use
anything thick. (/ found that the stock figure 8 gaskets gave me the proper protrusion using the 87mm “racing” sleeves. |
did not have any difference in protrusion after installing with the Permatex “Indian Head Gasket Shellac”. 1 did not “allow
for .001-.002 on each side of the sealing ring” as Jack said above. 1 did clean the liner registers in the block with a small
wire brush on a long drill extension and a % inch electric drill. TFM).

This leads us to a brief exposition on type of head gaskets to use. There are three that | know of, each with pros and cons.
Since this is a controversial subject, I'l just present the pros and cons as | know them.

Stock gasket — Pro — most forgiving of irregularities. Requires the least attention to protrusion. — Con — the gasket will
protrude into the combustion chamber below the intake valve, because when the head is milled, the combustion chamber
lip is removed. This means better initial sealing but earlier failure. The gasket will last longer if you O-ring the tops of the
liners by machining a groove for .040 stainless steel wire.

Steel shim gasket — Pro — thinner and gives slight increase in compression ratio. With the embossing it seals reasonably
well. The combustion chamber opening is large enough on British Frame and Engine’s version of this gasket that it will not
stick out into the chamber. Con - It is somewhat more finicky on protrusion than the stock gasket.

Solid copper gasket — Pro — the combustion chamber hole is right and you can get them in a number of thicknesses from
The Gasket Works. They also make some sealing rings that | will let them describe. Con — the most demanding in terms of
having everything flat and having proper liner protrusion. Some builders have excellent results but some cannot make
them work. Ya pays yer money and ya takes yer choice.

You must chamfer or relieve in some way the tops of the liners below the intake valves. There are a number of ways fo do
this and the marking procedure is spelled out very well in the Kastner books. If you are milling the head and using one of
the modern very high lit cams, the vaives will protrude into the liner at full lift. Therefore make the chamfers deep enough
to allow for this. You can even make the chamfers radiused instead of just angled. You want to avoid interference at all
costs. The objective here is to give adequate vertical clearance for the valves at full lift, but if you make the chamfer too
wide, there will be less sealing area on the liner tops, resulting in leaking between the water jacket and combustion
chambers.

(After chamfering the liners per the above, I installed the crank (but not the pistons) with the head on, the cam installed and
the timing chain on. | turned the engine upside down on the engine stand and rotated the crank while | watched for
interference between the valves and the sleeves. It was very close on a couple of intake valves so | removed the head
and used Dykem or bluing to mark the sleeves where there was possible interference. | then put the head back on and
again rotated the crank to “mark” any interference on the Dykem. After removing the head again there were small marks
in the Dykem on two sleeves so | reground all the sleeves to give more clearance. Maybe saved the engine by doing this.
TFM)

Lifters — (cam followers)

1.

2.

At the time of this writing, there are no reliable sources of liters. BFE. Moss, TRF, and BPNW all sell lifters that vary greatly
in hardness. There are various philosophies on how hard they need to be, with middle 50’s on the Rockwell C scale being
the agreed-to standard. Have them all checked, and use only lifters that are over 50 as an absolute minimum.

Lather the bottoms of the lifters with assembly lube, even though you have previously lubed the camshaft.

Rods

1.

If you are using stock rods, limit your rpm’s to 6000. Throw away the locking plates. Clean all the holes and bolts with
lacquer thinner. Apply red Loctite to the bolts and tighten to factory torque. Research by leading companies has shown
that the sheet metal locking plates are the least effective means of retaining thread fasteners, while Loctite is the most
effective.

Of course you know that caps and rods must be assembled together and not mixed. But if you lay down a cap and can't
remember which way it goes on, remember that they are made so that the bearing tab in the cap and in the rod always go
on the same side. Same with main bearings. (The stock rods and caps on my engine were stamped with the cylinder
numbers, 1to 4. Don't know if they come from the factory this way or the previous engine builder stamped them. TFM)

If you are using aftermarket rods, treat the bolts per the manufacturers spec. If the bolts have a reduced diameter between
the threads and the head, they are designed to stretch but if you stretch them too far they will yield and fail. If you don't
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have a stretch gauge, cover the threads and the bottom face of the bolt heads with moly lube and torque them to 60 ft Ib.
You must look at the little printing on the bolt head to determine which brand bolt it is. Then the torques are: 3/8" CARR -
65 ft Ib; 3/8" WMCS - 45 ft Ib

Pistons
But before you use the pistons, install rings dry on a couple of the pistons and measure the clearance with between the top of the

ring and its mating face on the ring groove with a feeler qauge. If vou have more than .004 - .005, the pistons are not usable
because the rings will pound up and down in the grooves and will break.

It is assumed that you know how to put rings on pistons, and how to assemble rods to pistons.

If you have occasion to measure pistons, remember that they are barrel shaped and must be measured in the middle.
Have the pistons honed to give full floating pins.

You don’t have to put much oil on the walls or pistons. If you put a light smear of oil on the skirt of each piston, that is
enough. Then when you start the engine, you absolutely must run it at 2500 rpm for five minutes or so initially. The rings
will break in rapidly. This seats the rings quickly and breaks in the cam and lifter face properly. | can hear the screams of
alarm even as | write this — but this is the practice recommended by the motorcycle division of BMW and it works. (Tony
Note: we normally run 2000 RPM for 20 minutes if the lifters are new. You have to do this for proper break-in of the new
lifters. A lot of times, | have to do this in two runs of 10 minutes or the car overheats. DO NOT BLIP THE THROTTLE,
your lifters can go away if you do. It's not uncommon for the header to glow red during this initial run-in. Bring the car
quickly up to 2,000 RPM, don't let it idle at 1000.)

bl

Oil pump

1. These pumps are really good and long lasting. Do check the clearances per the factory manual. If you buy a rebuild kit, the
innards may be too long for the cavity so beware of this.

2. Check the pin that holds the rotor to the shaft. These sometimes fail with serious consequences. New pumps seem to be
worse than old ones.

3. When I find a loose one, | drive out the pin and tap both sides for a 3/16” set screw. If you have a hardened shaft, you can
tap that only so far and then the tap won't cut it. Use Loctite on the setscrews.

4. The most common failure on these pumps is the two ears on the end of the shaft, which drive the whole thing, tend to break
off. To minimize this possibility, the sharp corner at the bottom of the slot must be eliminated. I've tried several approaches
on this and so far they have all worked. The one | now like the best is using a cutoff wheel in a die grinder to make the flat
bottom of the groove into one big radius, and then finishing the surface with a tiny stone in a Dreme! tool so the scratches
go around the curve instead of long ways on the curved portion.

5. For quicker priming for startup, put a small amount of grease on the rotating parts of the pump to give it more initial sealing
and it will prime faster.

6. Make sure you get the oil pump gasket on right, so the hole for the oil to go through the passage is not covered up.

Sump

1. As with the front cover, do a little bodywork on the gasket flange to help it seal better.

2. Iltis best to install a baffling system in the pan. This can become a separate hobby in itself and can challenge your
imagination. If you want a simple but effective approach, put a vertical baffle front to back, along the slanted edge of the oil
pump cutout hole in the windage tray. The bottom of the baffle should be about 3/8” above the bottom of the pan. You can
attach the top of it to the windage tray by bending a flange on the top of the baffle, drilling a row of holes in the windage
tray, and plug welding the baffle and tray in the holes.

3. You must also run the oil level right at the full mark on the dipstick. (This holds true regardless if you using the stock pan of
a deeper aluminum pan. TFM)

(Note: the sign of having the oil level too low is a drop in oil pressure on left hand corners)

Head

1. Porting the head. | will tell you what to do to get about 80% of the flow improvement that a professional head flower (crazy
term) will get.

2. Intake - Size the ports per Kester's book, 1-1/2” all the way from the manifold face to the valve guide. Take most of the
metal off of the short side. Remove the bump that is just inside the manifold face in the port, adjacent to the head bolt
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3.

4.

hole. Make the short side radius just under the valve seat as smooth and consistent a radius as possible. Feel it with your
finger. Leave the port just under the valve seat a little smaller than the valve seat, so that when the machine shop puts in
the three angle competition valve seat, you get the full effect of the velocity-inducing three angle seat.

Exhaust - with a long shank carbide cutter, remove the big bump in the floor of the bowl where the guide comes through.
When viewed from above, if you had x-ray vision, you would see that the path of the port is S-shaped, Remove metal from
the inside of the “S” closest to the valve. Removing more does not do much for flow. If you remove too much, you will cut
into the water jacket, scrapping the head.

Note: be very careful with the whole "port matching" deal - it's very easy to do more harm than good. Jack and the flow
bench found a zillion things that "obviously"” would improve flow that actually hurt flow instead. Unfortunately, | don't know
all of the tricks. Having a little step in between the manifold the head is better than having the intake manifold suddenly go
to a larger diameter. You cannot go more than 7 degrees from a “straight tube” or the flow separates from the sides and
you generate turbulence that actually reduces the effective diameter of the tube. My head flows almost as good as the
best one Jack did, and the intake ports are 1-9/16" at the outer face and | run stock diameter valves.

Here are the instructions to the machine shop:

A. Clean the head thoroughly. Replace the rear freeze plug.
B. Ifthey accidentally put a head with aluminum pushrod tubes in a caustic tank, the tubes will  disappear. Do not
despair. It is really easy to replace them with %" aluminum tubing

C. The aluminum plug on the top of the head may leak. It is in a threaded hole, and after removing, you can tap it to NPT
and put a pipe plug in it.

Tell them how much to mill. If they are a good shop, you can just tell them the cc’s you want in a combustion chamber
and they can mill to that. It is risky to take off more than .165 from the stock head thickness of 3.325".

Install guides —if you are using the bronze guides, they MUST have .004 stem clearance. The shops take some
convincing, but if clearance is less in these old engines, the heat will cause the guide to shrink and the valve to stick,
perhaps destroying the entire engine.

When you get the head back, put a small bead of JB Weld around the edge of the rear freeze plug. Also chamfer the
edge of the combustion chamber to remove the hot spot corer created by the milling operation.

G. Tell the machine shop the amount of lift of the valves, and have them machine the valve guide accordingly.

o

m

m

Rocker assembly

1.

2.

D

Whether you use the stock rocker stands or aftermarket stands, put spacers between the rockers, leaving about .010 side
clearance.

Competition stands prevent the shaft from breaking on the very outer ends where the stock stands support the shaft on only
one side.

If you use competition stands, check for interference between the head nuts and the stands. You may have to remove some
metal from the stands, and maybe use short head nuts.

Check the contact pattern of the rocker tip on the valve stem. Theoretically you want it in the centre of the stem at half valve
lift. If the contact is outside the centre, you correct it by milling the stands. I it's inside the centreline, you shim up the
stands. However, it's really difficult to get it theoretically correct, so if you get it to 60/40% that's pretty good. It's easiest to
check all this with the head on the bench and a very light spring on one valve. The centreing-up is entirely due to ratio of
rocker stand height to valve stem height. Pushrod length has nothing to do with it.

Note: some of the rocker stands have a certain amount of “slop” in the stud holes. Just sliding the whole rocker assembly
toward or away from the valve can affect the centering.

. (Use ARP hardened and ground washers on the head studs. Anything else, even double Grade 8 washers, will get concave

due to the large holes in the top of the pedestals. This will cause the nuts to loosen and possibly allow the stud to bend
sideways causing failure. TFM)

Pushrod length

1.

2.

After installing the head, install a couple of stock length pushrods and the rocker assembly. Adjust those valves to the proper
lash. Look at where the adjusting screw is. Determine how much shorter the pushrod must be to centre up the adjusting
screw.

It used to be that you could shorten the pushrods in a lathe and press the end in further. Nowadays the competition
pushrods have such a tight interference fit that this is nearly impossible to do.
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3. Final rocker assembly to head - back off the adjusting screws a LONG way so you don't accidentally push a valve too far into
the bore, causing interference with the sleeve top, bending the valve. Again, don't ask me how | know. Install the assembly.
You must have all the adjustment screw balls in the pushrod cups or you may bend valves from forcing the valves to
interfere with the chamfers on the sleeves.

4. Finally, adjust all the valves (but you knew this already, right?)

Water pump housing / bypass hose

1. You may or may not want to use a bypass hose. Its function is misunderstood. If your car has a thermostat, then the bypass
allows coolant to circulate through the head anyway while the thermostat is closed. If you're not running a thermostat, some
coolant flows through it all the time, which theoretically decreases cooling system capacity. I've run with and without the
bypass hose, using a thermostat and not using a thermostat. | can't tell the difference in cooling.

2. Anyway, if you want to run without it, tap the bypass hose outlet and put in a pipe plug. The rear hole where the heater pipe
screws can be plugged or you can install a fitting and run a hose to the hole in the top of the rear of the head where the
heater valve is normally screwed in, to help coolant fill and circulation.

Water pump

1. The high capacity pumps that are available on the market are pretty nice, but not necessary if you install a really big and
efficient radiator, which at $180 is cheaper than the expensive water pump anyway. (Be aware that the water pumps with
a 5/16 threaded end for the retaining nut for the pulley have a known failure problem. The threaded end breaks off, the
pulley beats the keyway out on the water pump shaft, the belt comes off, the engine overheats from no water flow and
expensive things happen. As Jack has said, don’t ask how | know this. The latest stock water pumps from Moss (May,
2008) have a % inch threaded shaft but with a 12mm x 1.25mm pitch on it. As of this writing, | haven't been able to find
another ¥ inch nut with 1.25mm pitch threads! | have to contact Moss. TFM)

Distributor, shaft _key, gear, shimming

This is the second most difficult thing to do on these engines.

2. The bottom of the shaft has a tang which engages the oil pump. It also has sharp corners. Eliminate the sharp corners.
These shafts tend to break there.

3. Getting the gear, shafts, and pedestal parts aligned for first assembly is a real pain. It can take a couple of minutes or an
hour. The problem is getting the oil pump slot in the right position so that the distributor pedestal drops all the way in the
hole. | bought a really long screwdriver and filed a line across the end of the handle parallel with the blade of the
screwdriver. | stick this down the hole and turn the pump so the slot is almost straight across, front to back. Maybe
someone else has a neat trick for doing this more quickly. | do all of this after initial priming of the engine. See startup tips.

4. Another completely different approach to this bit of the assembly is to leave the sump and oil pump off. With the cam where
you want it, install the distributor drive gear and shaft in the position where you want it, and bolt down the distributor stand.
Then turn the engine over and install the oil pump. This way you have only to line up the slot and the three studs, since the
gear mesh is already taken care of.

5. (See TFM “TR4 Engine Service Note - Installing Distributor and Pedestal to Get Correct Timing” of October, 2008.)

—_

Startup

You don't have to put much oil on the walls or pistons. If you put a light smear of oil on the skirt of each piston, that is enough.
Then when you start the engine, you absolutely must run it at 2500 rpm for five minutes or so initially. The rings will break in
rapidly. This seats the rings quickly and breaks in the cam and lifter face properly. | can hear the screams of alarm even as [ write
this — but this is the practice recommended by the motorcycle division of BMW and it works.

(Tony Note: we normally run 2000 RPM for 20 minutes if the lifters are new. This is necessary for proper break-in of new lifters.
A lot of times, | have to do this in two runs of 10 minutes or the car overheats. DO NOT BLIP THE THROTTLE, your lifters can
go away if you do. lt's not uncommon for the header to glow red during this initial run-in.)

A couple weeks ago | found a web page that actually explains why you break a cam using 2000 RPM. The reason is that the
highest stresses are on the nose of the cam at zero RPM, because the nose has the smallest radius of curvature and when you
spin the engine the forces due to the rotation (inertia forces) act to reduce the force between the lifter and the nose of the cam.
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I'd suggest you bring it up to 2,000 as quick as you can [rather than slowly bringing it up to 2,000 - Tony]. Of course, using only
outer springs also reduces the stress on the cam.

1.

2.

3.
4, After starting it up several times and getting it hot, remove the rocker assembly and re-torque the head.

If you start the engine up without first pressurizing the oil system, you can count on damaging the bearings. Although it only
takes a few minutes of running for the oil pressure to come up, that few minutes is critical to the life of the bearings. You can

pressurize the system by putting the distributor drive shaft in the chuck of a %" drill and rotating the pump COUNTER
clockwise. Watch the oil pressure gauge - after a little bit you will see maybe 50-60 psi when being driven by the electric

drill.

When you start a TR engine, expect the coolant to boil very quickly — maybe four or five minutes. Shut it off before that
happens, let it cool, and restart. You may need to do this several times. Putting a big fan in front of the radiator helps too.

Check and adjust everything, of course.

[HROTTLE LINKAGE CARE

It never ceases to amaze me how our beloved TR's
survive ocut sometimes careless maintenance and
somet imes non-existant maintenance. The worst
example of this usually is the throttle linkage.
How many of us have seen pivor balls in the link-
age worn so far out of shape that the linkoge
jumps apart with the slightest nudge? How many
of ug have a bellcrank or bellcvank pivol that

is not worn almost beyond recogwnition?

Most of this is unnecessary I at each service
{about 2,000 miles) we will tuoke an oil can and
put a few drops of o1l at each moaving joinl.
While you are at tt, check to see I the throttle
retury spring from the fire wall to the throttle
arm is in place (you vould be amazed at how many
are missing!) It also won't hurt to have soae-
one push on the thrutile and then 1ift one prston
and see if the carburerar throtile plate is fully
vpen. All very elementary, but o little care ca

prevent a lot of grief later.
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FCAN'T TAKE THIS PRESSURE - Marty Lodawer, TR Southern California

So there | weas, moloring along at s sprightly gait whilst eajoytag all thet wind
n the (oce and exhaust roar. when & routine glance st the instruments brought
fartn some alarming news. The ol pressure gauge was reading burely over 20psi
- pulling up to & hall , the reeding was peactically 2zero. What's the deal?? Thers
There ware no aminous noises or okher signs of trouble - everything still sounded
fine. Hmmmm, Looks like we had better open it up and find out WhaU's weong.

I siarted out with the obvious stulf fiest. ALl the oil line connections lacked good
and there were no spperent lesks. Well, perhaps the oil pump nad gone bad. |
puliec the pun and replaced the pump with & good spare, Fire 11 wp and vous’
No change’ Hmmmm,

lelephone call to Technical Secretary Ken Gillanders: “"What's the desl®” Kens
first question: "Are you using Castrol oil in your car®™ “Why,yes." "Probably
your pressure reliel valve ts not seating properly and causing the pressure loss.”
How right he was!'

Ahat had happened was the oil pressure relief valve inside the oil [lilter head
had stuck partially open and caused the pressure to fall. Ken told me he had
seen this happen countless times over the years, and the one common factor
was the use of Castol GTX oil. Now I've used the stuff for the last eight years
with no prior trouble, but this time it sure seemed to fit the pattern. Apparently
due to the chemical makeup of this oil, it can leave a sticky residue which can
cwuse the valve 1o stick. It's easy to remedy once you know what to loak for.

The solution Is to simply remove the relief valve assembly from the filter head,
clean 1t thoroughly with a degreaser or cart cleaner, and replace it. it took only
# few minutes to do this, end the oil pressure immediately came up to normal.

The valve assembly is located on top of the filter head and will be seen as a large
screw with two locknuts at its base. Loosening the lower (larger) nut will pull
ihe entire assembly oul for disassembly and cleening. The one thing Lo be careful
of here is to carefully note how far in the large screw is positioned - you'll want
10 De certain Lo replace It exactly the same way 50 as not lo tamper with the
ol] pressure adjistment.

Once you have marked this posiiion, remove the screw completely which gives
You access (o 1he steel Dall and spring. Clean these parts thoroughly and note
their condition - new springs are avallable from suppliers like Roadster Factory
and Moss Molors. After these parts have been cleaned they cen be dipped n
clean oil and replaced, again making sure you replace the adjusting screw exuctly
as it had been.,

My TRZ has been running happily ever after since doing this, »d I'm still using
Custrol pil’

PLEASE NOTE TUHAT THE ABOVE OF COURSE REFERS TO 4-CYLINDER TRs.

)
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) Camshaft and Lifter Lije
by Ken Gillanders

Even with a dead stock engine, tappet and cam 1ife can be very
poor indeed. Bardly an engine is torn down for a rebuild that
doesn't contain tappets having dents in their faces which look
like the nose of the cam. Most original cams last for about
60.000 miles at which point they begin to suffer damage.,

The largest source of problems is that the tappets stop
turning while the engine is running, causing very rapid
deterioration of both the tappets and camshaft lobes. This
problem gets vorse with age as varnish and gum bullds up in
the tappet bores.

A close second as a cause of this wear is lubrication.
Portunately, most modern motor oils (such as vValvoline 20/50
All-Climate and Castrol 20/50) will, if changed regularly,
prevent the formation of varnish and gum deposits while still
providing the anti-scuff quality needed,

The least likely cause is called bumping, and occurs when
valve springs are changed for the wrong part, and compress to
stack before or right at maximum 1ift. As there fs nowhere
f: Jhe parts to go, they stack solid and tear off the nose of
the camshaft. The same thing can happen vhen the valve guldes
are not set deep enough, and the bottom of the valve spring
retainer strikes the top of the guide.

All of the above can be avoided with a little work, Be sure
to clean the tappet bores, and you can also do a 1ight honing
job with a wheel cylinder hone. Polish the sides of the
tappets with ultrafine (1000) wet or dry sandpaper and a
little 1ight oil. Be certain the tappets turn freely in their
bores by {nserting your finger into each one and seeing how
much effort is needed to rotate it.

Check the fitted length of the valve spring and use a punch in
a drill press to see if you have the required 11£t avalilable,
plus about .060" extra.

Finally, always ..};ange your oil freguently, and use the beat.
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Dropping Oil Pressure Fix

Loss of oil pressure in our TR’s at any time is a sphincter tightening moment as it can so easily be terminal,
but when embarking on a long trip with deadlines like catching a ferry a couple of thousand K’s away can
quickly become quite distressing.

We were heading down to Melbourne for a Friday afternoon Ferry across to Tasmania so after driving for 4
hours we took a short break for the usual fuel and other stuff before heading from Grafton up through the
Nymboida ranges on our way to Armidale, only to observe the oil pressure a tiny little bit lower than
normal.

The tiny bit lower became just a bit more than a tiny bit as we progressed, with a loss of about 3 psi every
20 K’s or so. One can easily get fanciful when faced with this odd situation with all the possible causes
racing around between the ears at a great rate. Perhaps due to having just finished a crank out installation of
a new rear oil seal, was a bearing disintegrating? Or perhaps I had missed something out of the re-
assembly process? Or, or, maybe deterioration of the oil pressure relief valve seat allowing the spring to
gradually force the steel ball further into the seat until it finally bursts through.

Anyway by the time we got through the steep climb and hairpin bends there was a place to stop before all
pressure was lost below 2000 rpm and time to take stock of our options.

I decided to take a look at the oil bypass pressure relief valve, so backed off the lock nut and gave the
tensioner a 360 degree twist, which to my delight immediately provided 25 psi at idle and 65 psi at
2500rpm. Time for a cup of strong coffee and an ice cream to suppress the jubilation and disguise the
concern about said seat regression in the valve housing.

We then made a stop in Armidale for a visit and conference with Rob Nunan who offered a spare housing
assembly off his TR4, however the pressure was again perfect and operating quite normally so we
concluded that perhaps the spring had been caught on the housing and stuck open or perhaps some dirt
from the crank work had caused the problem and it was now cleared. I decided that we did not need the
offered housing and we set off with confidence to Willow Tree.

Next day all went well, so confidence built until half way to Bathurst we again stopped for a tea break. It
was time to freak out when on starting up again the oil pressure was down a couple of pounds and
proceeded to steadily drop a few pound every 20 K’s until we arrived in Bathurst to visit the Olsen’s in a
fine state of concern.

Chris took charge and called up Alan Mitchell in Orange who said “I have one in the shed so stay where
you are, I will be there in 40 Minutes” Indeed, it took 42 minutes by which time we had the oil filter
assembly removed and on the bench. It was quite clear by now that there was no seat regression as the
housing is very robust, so it could only be the spring.

Installing Alan’s old original 1950°s spring brought instant gratification with everything working as normal
again and allowing us to do the 4 hour dash to Wagga for our next accommodation without incident.

The car did Tasmania and back to QLD without missing a beat or the oil pressure deviating, which gave me

the confidence to pin our woes on a failed T89 spring which was installed during the engine rebuild. The
older spring was indeed much more consistent than my one had been as it took into account cold and hot
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running with the same steady reading. My one always wavered about a bit and gave different readings from
cold to hot.

We have since checked a number of used springs and they all show the same wear patterns, which indicate
the spring does bow a bit and rub against the housing in 2 places.

internal guide to limit spring movement to
finear onty rather than a bowing action

Rod fitted and walded into centre of tension tube.

Whilst these units have clearly been working for many thousands of miles, I wonder how much wear on the
spring is acceptable, so I installed a centre guide just to eliminate any sideways movement and also
installed an old spring along with a pressure switch and warning light.

By the way the only place to fit a switch into the oil gallery if one has a feeder to the Rocker gear, is via a
7/16 UNC plug. Now one can only buy 1/8” NPT or 1/4”Taper BSP switches so an adaptor needs to be
made I can only conclude that some after- market springs made, who knows where, might not be quite as
good as the original UK manufactured ones and I hope that anyone who experiences this gradual loss of
pressure can now proceed to tighten up the adjuster with confidence until a better spring can be fitted. I
doubt the spring will fail completely as the dodgy one still has enough tension to operate to complete a
journey.The other conclusion is that we have the most generous and helpful members in our club which
makes all our journeys and events such a pleasure.

Happy Motoring
Rob Bradford
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SORRYT BUT IF I THLL YOUT IMAY RAVE TO EULL YOUIIIIL.
Now that | have your altention (Ed):
Authar: Geoff Kelly.
The request came from Tony Knowison. *Can you write an article telling how you get
mare power out of the TR engines that you build. However, we don't expect you to tell
your secrets "

So here 1 go minus the secrets.

(Gas flow In the cylinder head is where you need to focus much of your attention.

Before you even think about port profiles, valves ete. you need to establish what type of

head you have.

| don't mean Low Port, Le Mans or High Port; If you want power, then it is accepted
that the High Port head Is the starting point.
What | mean is that not all high port heads are the same. Clase examination will reveal
that many heads suffered from core shift during the casting process.

This means that as you are merrily grinding away at parts of the combustion chamber,
you can end up in the water jacket quite easily.

| have found that where you have a wall thickness of say 400" on some heads, others
can be as thin a8 .100". The same can be true for the deck thickness. Some heads can
take up to 150" machined off without having to be pinned and supported in the water
galieries while others start to lift at high revs Jnd:lcaling a blown head gasket. Only prob-
lem is that when you strip the motor down, the head gasket will look fine.  Another prob-
lem to look for is how accurate the head was set up for initial machining at the factory.
When the raw casting was originally machined for valve guides, head stud holes ete. the
position of the valves relative to. the centreline of the bore can vary up to 4-5mm from
head to head. The further away from the centre of the bore the valve is, the harder it &
to achleve good gas flow.
To achieve a successful motor, whether for road or racing, you need good gas flow and
speed at a variety of revs, not just maximum revs. I you want to achieve this, big is not
always best. Enough said.

Valve springs-
if you intend to rev the motor to 5000rpm or above, you need to invest in different
springs and retainers. Spring pressures need to be increased, but tread carefully.
Too much pressure robs horsepower but not enough causes other problems.
Camshaft profiles-
whether flat tappet or a roller cam, total Ifl, ramp acceleration and plenty of other varia-
bles have to be taken into account. While we are at the camshaft, there are 56 many
different grinds avallable that you end up with a headache trying to get your mind around
them. For road engihes | use a Wade 240 grind. Idles nicely and still makes power at
5000rpm with the right engine meodifications.  For racing? I'm sarry I can'l tedl you, but |
do use a roller cam which sgjmes a very wide to r?]ue band. Pulls in top gear from
2800rpm and will still pull 6000rpm in top overd
I'i go through other components in point form and make some commenis.
Rocker Gear-
Throw away the two original bushes in each am and put in decent bushes. Allemately,
go to roller rockers but be aware, they work OK in road applications but a design/
manufacturing glitch has 1o be addressed before you start using too many revs. The
external oll feed is & waste of $8% in my opinlon. Roller rockers need only a fraction of
the cil supply compars 1o the original rocker. So why do they' market the oil feed as
necessary for use with reller rockers? See manufacturing glitch!
Pushrods-
Standard are OK but chrome moly 5/18" are lighter and stronger.
Pistons-
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They need to be light, strong, reduced comp. height with modem rings. | use forged
pistons with Nissan {l apologise) rings.

Conrods-

Carillo if you have just won Lotto or use Mitsubishi with bushed small ends and get some
‘proper’ high quality rolled thread bolts.

Crankshaft-

If you are not revving over 6500rpm, the standard item Is OK if you balance, nitnde,
stress relieve ete ete. AND run & harmonic balancer.

Fiywheel-

lighten a lot. For racing, make one from a steel billet.

Head studs-

Use the best quality avallable. You will be amazed just how much old ones or poor
quality ones car stretch with lots of revs and compression!

Sump-

Baffles are needed for racing.

Oil Pressure-

Too much pressure causes heat and wrecks bearings, not to mention the horsepower
logs. | have raced at 8000rpm with 30psi with no il effects. Please dont race out to the
garage on my say 5o and wind down your ol pressure! You need to build the motor to
suit. On the subject of oll, don't over cool it. Cold ol has wrecked motors.

Hardened Valve inserts for Unleaded-

Everyone has their own opinion on this. Mine, for what it is worth; is that they are just
enother thing to fall out or come loose in a racing motor. The problem of core shift can
make some heads almost unsuitable to use inserts. | use an additive in the petrol.
Carbies-

The standard carbles can be made to produce a lot of horsepower. | use 2°HD's from an
E Type Jag. Work well but do take some work to adapt to a TR.

Distributor-

Regraph to suit cam. If using points you need 1o use the hard to find Mini Cooper 'S’
points or else you will get point bounce over 4500rpm.  Many times this is incomectly
diagnosed as valve bounce. If you continue 1o run the vacuum advance then vibration of
the sliding plate in the distributor will affect your iming!

Fuel Pump-

if using €000mpm then go electric.

Fan-

Electric

Exhaust-

Extractors, BUT they must be bullt with your cam specs, compression eic in mind. Buy-
Ing a poorty made set nol suited to your motor can make you go slower.  Stiek with the
orginal manifold if that is the case.

Clutch- ,

To my mind, | am yet to find a diaphram pressure plate that has the same feel as the old
coll spring p/plate that can be used in a TR. | use the original cover, uprated and it still
copes with close 10 200bhp with a reasonable light pedal.

The cluteh plate? I'm not telling!

Nearly everything that | use in the matars is sourced or made locally. In my opinion, we
are just as smart as our friends in the UK or USA in producing innovative high perfor-
mance solutions for these cars. How do you modify the gearbox, overdrive and suspen-
slon? That is for another day bul you will be surprised how simple some of it Is, espe-
clally the suspension, but there are some secrets!
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SUPERCHARGING THE TR?

Author: Allan Bare.

Eldred Norman did it in the fiftles, yet ity years on intemet searches reveal virtually
nothing in the way of successful modem installations for the TR3. Hans Pederson who
converled a TR4, and supplies kits for MG, is the exception. His wealth of experience
and computer program proved helpful in determining the specifications for the key com-

ponenis he supplied for my project.

My alm (aside from seeing if | could do it) was to produce a reliable road going engine
with plenty of torgue low down. To illustrate this in layman's language remember that a
TR engine with 87mm bore maximized for low speed torque (pulling power) develops
just 37 Brake Haorse Power (BHP) at 1800 RPM (spec for Ferguson 35 tractor). Simple
maths confims that BHP increases with revs 1o the 100 BHP you get at 5000 RPM. The
fact that BHP increases with engine revs explains why claimed high BHP figures at
arcund 8000 RPM or so are meaningless in the real world. What is important for a road
car s how much torque (and BHP) the engine is producing at 2800 RPM (110 KPH) in
our TR.

The supercharger {air compressor) that | chose was a Lysholm screw type compressor.
This unit eflectively squeezes the air fuel mixture between the lobes of two rotors which
are shaped 1o reduce the charge volume as it passes along the axis of the rotors. Alt-
hough invented in the early thirties, modern technology that produces the varying profile
rotor lobes has only recently been made available. The result Is a compressor that com-
presses the air from very low RPM and does not have any wearing parts {rolors do not
touch). Compare this with fan or simple lobe type superchargers that provide wildly vary-
ing boost pressures with nathing at low revs. The TR has no need for crude “Pop Off
pressure relief valves reguired by

alternate systems.

Keeping the alrmixture change
cool (small volume) is assential
for maximum cylinder filling and
reduction of pre-kjnition (pinking

for a Pom or pinging for Aussies). Axal Inlet cem;;nmn Radial Outlst

Lack of friction within the com-
pressor, ducted cool air from in front of the radiator, and shielding the exhaust manifold
has given excellent results on the TR.

The compressor draws alr through a new 1 34 SU, exaclly as they did it in the: fiflies.
Compression ratio of 9:1 was reduced 1o 8:1 by fitting TR Register low compression
pistons. Existing camshaft timing of around 24/80 was retalned. | had previously used a
cam of around 30/70. Great at 5000 RPM. No torgue at 2000 RPM.

A very special Hans Pederson MGB serpentine belt harmonic balancer was slightly
maodified for the TR. A fiat belt water pump pulley was machined from a billet with an off-
the-shelf aternator pulley fitted 1o the Register alternator.

A Falcon adjustable idler pulley was modified to locate below the water pump. The radia-
tor is standard (thick core) with electric fan placed to aliow use of the original crank han-
dle. The manifold was cut and fabricated from a length of 8mnm thick aluminium angle
section grafisd 1o a TR high port inlet manifold. The compressor spacing allows use of
the exdsting throttie linkage (no cables).
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All sounds easy now. | can assure you that it was not, without any direct evidence of a
successiul TR3 conversion.

Like any perdformance TR, excessive distributor lop end advance had to be reduced by
placing sieeves over the distributor advance weight stop pins. A lot of trial and emror with
SU needies resulied in current use of a “BAG" needle.

Typically each set back would be overcome at around 11PM, seeing me roaring up and
down the road sans front apron and bonnet reading the exhaust gas analyser. Not the
best for neighbor relations!

The result is increased power at 2500 1o 3000 R.P.M.. which is just what | wanted. Fuel
econoty is only slightly down, with slight compressor whine noticeable at low revs. As
smooth as a six cylinder. is it that special harmonic balancer or the compressor drive?

The initial conservative approach of iow compression ratio, maximum boost of only 2 %°
thanda;s?ﬂmuﬁ-edlnare&aﬂemgﬂnewﬁ&msmmmmmﬁmmana
standard TR.

During selection and testing of smaller compressor pulleys (0 increase COMpressor revs
and boost, Hans was surprised at the low boost readings | was achieving. Theoretical
boost. as confirned by Hans' computer program was dramatically higher than my TR
manifoid boost pressure.

Conclusion being that the TR engine was flowing more efficiently than expected. Has to
be better than an MG! Contributing factors are the TR4 head that originally incorporates
o : larger than necessary inlet ports. com-
_ _ .- bined with my slightly larger inlet valves
=y and the excellent TR4A dual pipe exhaust
manifold.

Despite trepidation from Hans due to the
excessive theoretical boost. a smalier
63mm compressor pulley has now been
fitted, resulting in 5ibs maximum boost,
more power and no probiems with pre-
ignition using 98 octane premium fuel.

in the back of my mind is the fact that the
TR low compression pistons have a thin-
ner crown than standard. if | bum a hole
in one. | will know that | deserved it!

So far, excellent performance with no
drawbacks.

I
Support from strengthened
Generator Bracket
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SIDESCREEN WORKSHOP

Modified Rear Qil Seal
Auithor: Brian Richards

The rear seal is always mentioned when talking about the propensity of the TR engine to
leak ail. When in good condition and fitted correctly, the scroll seal works well whilst the
engine il running. When it stops, a small amount of oll will normally leak past the seal as
the oil drains back to the sump. This design requires the engine to be running to work.

Any attempt to modify the rear seal wdll require the crank to be removed from the engine
and this is best contemplated when the engine Is out of the car.

There are kits from the UK that can be used to update 1o a lip type seal and as with all
the options avallable, it requires the oil scroll to be ground off the crank.

The rear ail seal sold by the register also requires the seroll to be removed from the orig-
inal TR crankshaft. However, removal of the seroll from the crank requires the seal area
to be built up and ground to size.

The seal is a one piece unit with a split to allow it to be twisted open and fitted over the
crank. {It then pushes into the cavity that normally houses the splil aluminium seal. A
simpie flat plate, utllising the six cap screws that holds the aluminium seal in place, &
then used to hold it in position. You can modify the old seal by removing the scroll and

usging the flat part to act as the retainer.

if you are using one of the new TR Register supplied cranks (T8650) then this is the seal
you need as the crank is already sized and ground to take this seal. Allan Bare has used
this seal on his car with a modified TR crank for some time without problems.

Another local solution is to ulilise a Chevy big block seal. This seal is also a spiit seal
(twa paris) but unlike the tractor seal, has metal inserts to help it retain its shape.

| have put together a kit that utilizes an aluminium scroll rear seal, modified to act as a
seal carrier for the Chewy seal. The crank has to be ground as for the other seal conver-
slons.

The advanlage of this converslon over the Register supplied seal is that the seal is a
stronger design and better sufted to the higher operating RPM of the TR. its biggest ad-
vantage though, is thal it does not require the seal area on the crank to be buillt up as
the slze required iz less than the current il scroll and only requires grinding.

The only point to remember I8 that once tour crankshaft is converted, you cannot go

back unless you get the crank built up and the scroll re-introduced or alternatively, fit a
naw crank.
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Moditied rear oil scal carrier and Chevy g block crank seal

One half of modified carrier and o1l seal installed in rear main bearing cap
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CARBURETTON

The merits and cemerivs of SU cacbs have been batted arcund for years.
Generally your first urge is to throw these sons of jackasses cut in the back
ally and get something else. —DON‘T DO ITl— A bit of understanding and some
do's and don’t’s can cause them to perform iike the champions they really ace.
Only a couple of things ever really wear out and they are:

1. Throttle shafts and butterflies

2. Jets and Needles

Wobkly throttle shafts must be replaced. Forturately the bushings in the
body seldom goes bed, except in a fev radical cases. If the bushings are bad
though, you must find that friendly machinist again and have the holes renewed to
an inside diameter of .313-.315. New shafts should measure .3120-.3125. Since
the chore of refirting the throttle levers requires a good drill press, get him
to fit the shafts completely. 7Trying to drill these shafts with a hand drill
usually ends up in some sort of utter disaster.

Refit the throttle butterflies. Be certain that they are centered in the
body BEFORE tightening the two little screws. These t;:ea{ eagily so den't get
ham-handed with them. It the space around the perimeter of the buttesfly shogs
an all arcund halo of iight, new imrterflies are & must.

JET and NEEDLES

T the needie shows a satin finmish and the tapered surface near the base has
any lengltudinal scratches it is not servicable, ror is the jet. It has been
imgroperly centered and this is the prisacy cause cf needle weet.

l_-i‘w \

folish the surface of the jet on a
cloth pufiing wheel with jeweler's
rouge to a near mirror finish. Then
your new seals have & fighting

! | &-PCJ'SH To Migoow
‘J Binihoe Ons CLCToe
Tumse e wweh g
W Tl Bt LB ST

chance for & long, leak-free life. T HouGE.
£ -
Ji1
fig. 3
2 o f’ﬁ " },(/ 2(?&«5
Inskall the needle into the piston _ %f e - &t
with the stoulder flush with the : =r ""“%‘:Za
face ©f the pistan. Soak all the M‘-’}i‘-"%--‘---“-—vg———
cork gaskets andg seals in clear \
wvater for at least ten minuter ' ST SLPULTER £Lu9k

Wit PisIdn GAC—
fig. ¢

pefore installing then, B8l VRO BiGen

‘ -
SETTING Tke NEEDLE

79



Speedi Sleeves
by Ken Gillanders

In cur nover ending search to moke our 4-cyl Inder TR engines
more olf Tight woe cannot overlook svme of the problems
assoclated with the timlng cover oll seal and the surface of
*ne crankshatt hud thet It rides upon, For a time we had a
small supply of new old stock hub pleces, however these were
seon usoed up and we are now left to search for slternative
aethods of repalr.,

Perhaps This Is a good place toexpialnvhat we were trylng to
repair and why, Whenacirculsroll seal runs against a shatt
for an watended length of time, a characteristic ring of vear
cupadrs on the shaft at the paint of contact with the seal.
(e itonger thoe shaft weers, the wvorse the ring gets untll it
sucemes a groove desp envugh to allow oll to escape the sesl,
fha result 1s the usual oll jeak mess wa sev so often {rom the
tront of 3 TR englne. Up to this polnt, all you could do was
replace the seal with a nex one, whichwould buys fittle {ine
out, without any new hubs to replace worn onos, the repair was
sary short term Indoed., ¥o sometimes trled repairing old hubs
ny dlsassewbl ing them, brazlng up the grooves and regrinding
1no exterior surfaces, but this was both expensive and very
t+ime-consuming.

Nos ve have sn almost permanent repalr., Thin metal sleséves
ars mags by sovaeral manufacturers undsr thelr own frade namss,
such as Speedl-Sivevo, Redli-Sleave, etc,, and they are made to
be Installed over the dasmaged portion ot the shafi fo provide
o naw surfacs for the oll seal to ride on, They are made thin
encugh so that they ¢o not cause any maltunctlion of the oil
snal when installed,

The makers wsually rucommend that all burrs and high spots
first bo removed from the worn hub with o flie or emsry cloth,
i the shaft Is severely grooved It Is suggested that the
groove be t11led with powdered metal type epoxy tliier and the
sloeove Instal lead before the epoxy hardens, ¥ith the shaft
nroperly cleaned and prepared, coat the Inside of tho sioeaeve
wivh @ non-hardening sesaier such as Permatex #3 or Gaskaclinch.
Then locate the worn sisa on tho shaft thet the sleeve will
have %o cover - It is essentiasl that this worn portion be
coveredl The sieeve Is placed over the shaft with the flanged
side golng on tirst, At this point, piace tho Installation
too! (supplied »!+h the sleeve) over the sleeve and gently tap
't down over the shaft unti) It covers the vorn asrea and the
fiangad en¢ Is seated at the base of the hub shaft. In rare
cases |t may be necassary to bresk off the excess flange with
2 palr of pllers,

These repalr sieeves are avellable from most of the major
Triumph parts suppiliors (inciuding BFE with o price of $26.45)
and make a very long lasting repsir that will do wonders fto
cloon up that messy Jeak at the front that blows j all over
everything as we drive along. y
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Rules For Adjusting Your Carburetors

The only Triumphs that don't have chronic carburetor probiems
ars those w»ith fuel Injection.

Most Triumphs have SU carburetors. Zanlth=Strombergs are
simiisr excopt they have a rubber diaphragm with o seall rlip
in I+,

it your carburetors don't leak, you are out of gas. (This
rule Is simliar to the "Triumph test for oll.”)

T saly time your csrburetors run properly Is when a mechani¢
is*uking & test drive.

$U carburetor parts are Iinterchangeable. You can raplace a
faulty part with a newv ons and the carburetor wiil run like It
aiways dld.

fhen you aras raady to adjJust your carburators, thoe Uni-Syn
w111 not we where you thought ¥ was.

when repliacing needles, the only parts store with the correct
cnos wiit be across the bay., (Notes Jf you live in New York
City they'l| be In Coventry or on a ship foundering in Bn
ftlanyic storm.)

whan you get the correct cerburetor needles, one of them wiil
be bent,

The Unlversal SU Repalr XKIt willl work on all carburators
oxcept yours,

A float wiil only have a hole In It If It Is Sunday and the
parts store Is closed,

No *wo repalr books wlli reconmend The same fiuld for the
de 'S,
-

Whitworth nuts and bolts sre simller to SAE nuts and boits
except that the shouiders are rounded oft.

Tightening the Jet nut will sutomatical ly move the Jet off
canver,

Al levers and Jets will move smoothly If (aad only If) tThe
carburetor Is sitting on the kitchen tevle,

Triumph carpuretors are Infiniteiy sd justablse. That lIs, they
can be s=t anydhere from "not quite righi® to "fotally wrong.”

pesplite 7ne above, & weakend worklng on the Triumph
carburetors |s preferable to fixing the oll leak.
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OHGSERVATIONS OF AN [TINFRANT HECHANIC

- yy—

BASIC TUNING FUR YUUR TH (1) VALVE T)IMING

o

| hieve found the vaive timing of many osré to be incorrect, most
swners are unaware of the particular grind of their canshaft,’

CHECKING VALVE TIMING - ENGINE !N THE CAR

VALVE TIMING may be checksd in the toliowing sanner. knsure that
the timing hole in the crankshett pulley aligns wilth the timing
cover pointer when 81 and 84 pisitons are ot T, Bt B/ valve
fuily aopen set 812 valve at 0.0%0n - ropeat for g8 vartve ang W]
vailve, Rontate crankshalfl clockwise t(irom frunip unt il &2 YALVE 1=
ABUUT TO OPFEN Ok $1 VALYF 15 ABUUY 170 CLOSE 1wnichever comoy

fireat) and note Lhe position of the timing hole 1n relation Lo the
pa it e Lthen coplinus turping the crankahaft 1] nevessery’ unti |

the tecitieenl situption 15 atltiained.

For Che abuove situations the timing hore should be either sitignec

wilh Lhe pointer or posttioned a2 HitLIe 1o @uuh side giih the haled

pointer measuremsents appiroximalely Lthe same varratrons of more
ehan G.1in wouuld 1ndicate that atteniion 15 regurred.

. aHIn of crank pulley citcusterencs = 14 crankshatt degrees.
hemenber to reset 81 and ¥: valve Clearances Lo orig)nal setLings.

DETUNING A MODIFIED CRANKSHAFT

To improve touring pertormance [or cars fitted wilh a moogiL! led
camshatt 1t is beneficial to uopen vul valve clearances sn order
reduce uverlap. E.G. 1o 8 £3/65% cam, touring perforsance can be
anhanced Ly using valve clearances ot 2.014 - Q. 0l6in or greater,
sl Lhgugh some extra valve noise must be expected,

CHECKING YUUR CAMSHAKT GRIND

The 1ol lowing procedure can be used ta indicate Lhe protabile grind

used on vour camshaflt US® (epe!ial measyremsenl systes.
With 81 and 87 valves clearances correctly set, rotate Lhe crankst
it pultey ciockwise (fTrom tront) unti 82 velve 15 Just aboul (o
apen: ek The tilange o8 the putley over the Liming fnole prnd use
inside cairpers or other meens Lo measure Lhe gistapce from Lhas
mark to the peinter - cvonfinue rotataing the crankshaf !l wnetyt B

1

valve is aboul to close ang ecasure again: bath messuroments ghould
be apprazimstaely the sSane add the measures taogether and save the

decimal puint one place toc the right to give Lhe BTIC degrees [wi
Lhe inlet valve opening ang ATC degrees tor tha exhayst valve
closing imporial meassurements only Lik
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UBSERVA T LUNS OF AN | TINERANT MECHANIC

LALN ING_HEADS

AL & recenl motlorsport meet | was abie lao assist a fraend change o
failed head gaskel: ¥ was the engine’'a firnt ruh allter an
extensive repuifa: the failure of the traditionai copper geskel was
pieinty due to insufticient torqueing of the head bolls &l trGugh
Wy friend assuyred sme that he had Lighisned the head bolts carcltully

and correci iy,

The mvatery was solvad during ressseably when @y riend Rxpressed
purprise &t my 1nsistence on (iberatily a2iling threadgs ond washess
boetora fitsing tas heod Bute he hao aivavs ($ited naesd nuets diy?

i erpinined tha! torgue specificatinns tor head boily (and Lhe vasi

e OGPty OF clher applicatians? susume ludrichted threads due Yo
frictionatl lusses, dry thread assempiy will seduce Lhe amoun! wnd
sccuracy of Larque actusliy applied capecifl iy at nhyghie v les,

Tnere 1% 2150 & bigh Drobebilitly ul sertous thread damage.

HEAL TURUUEING PHUCEDURE

The procedure | use with Th*s 1g to first torque tho hgatt Ly abou!
a0 Lyl es i, and then by approsiantely d0fL20e stages 1o 10STL 10

The worine 1s run to opernting tesporature  IBOF spprar. & and
aliowea to copol belfore retorquelny to jubit/slo each mut 18 becked
atf siigntly hetoro TNPQUE 15 2Pl e | alwavs repest T he | luasl

tiphtentng segueauvce at least unce,

After about S0 mries and with < CoaJl 2#RgIne, i remove. wil. and
retiehten wach nu! to 0L/ 1 beltoute fanal torgqueinyg o 10OLITL/4

fhe nyt Lightening seguansds? | une s ag given in the oot

! nave tuund the ahove procedore b pravide exoebienl S0l ance

aadingl hesd pasks=! probises

~DME NOTES

Iy yaur nead gasker has a isided wdde on ooe sice ondy, this must

lace up.
« Ensure that vout replacesent goskel does nol wveriap tae adge Ol

the bore danti use an DLae gasket far an bBram ogle.

NEVER was sgliit washers under head nute: uge only plasn flat

washess and onsure Lhat stuyd waaners 13 god W6 dont interfore

Wittt 1ty fopuker cover studys., Uk
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24 Adjusting Your Carburetors
1. Basic Adjustment Strategy

The treck 1o oy Shinners Uniws (5SU1or Zemith Siromberg (75 ] carbs s 10 understand that there
are 1wo things you twed 10 get nght the ar fow, and the fudd misture. While they @e mtereonnecied,
thev are alse independent. mnd sesd 10 be imeasned ad adpsted mdependently SU carby were used
on the easly Trimophs, while ZS carbs were used on the later ones Lither type of carls can be found
vin TR4s  he design of each s qute simular thus adjustment is performed 1n the same manner for
ether type 11'3ou would like 1o 1ead more detaled information about how yow SE or Z8 carbs work
there are excellent Havoes manualy tor coch of these catbusctors

Special Fonls

* You wil probabiv need to arrange 10 buy or Borrow 3 Unisyn flow seter The Umisyn s the
usuai gauge for getting the an tow balanced between the two casts This costs abouy $20 and »
ample (6 use 1 consists of an adjustable epening (same size cocumierence, but vath a disc on s
threaded 10d that you can screw ehier of lopger ) that you use 10 set the level of a litie oa
that tives o Talls in a glass wbe at the side of the gauge

® | the tuel mixture, one belplul devoce o called the Guason £ olarTune {mavhe ColourTun
s g Brtish co p Thus s aspark olae with o crvstal presaie- amid heat-reasiam window in st
tisd iets vou see indo the combuastion chaniber while the mator 22 cunmng. The ol of the flane
inrcates the mustine achiess I costs ghout 340 and while o's mot absolutely essanttal, o
makes hfe so much easier that 1« worih the cost

I vou dont have a Gunson the standard dicctions sic muiuded here Toe determumng corvect
mixture {srep 4 of the Agiusimy Sature procedure)

® For some 78 carbis, vor wall peed o specud mixtare adjpsting ol Hhes g speoial twes patt
wrench that s mserted throueh the rop o the carhutetor 19 rdiugt the metenne needle wihle
proventas the an valve from rotating watian the catharetes

1o tune U or Z8 carbs. first locate vhe 1ollowsng components

® Throtle hokage mats These are the <hings that connect the thiottle Tinkage (the har connected
10 vount fot through wharever means vour car uses cables o1 rods) 1o the carhuretons theottle
lever.

*  Flyottic step screws  Fhese set the wdle specd tor cacti cirb, and e wgates typically beind the
dashput. neas the connection of the thiottle linkage

* AMyxtute ammstiny st €90 cariy SE oaths thas s the looser of 1he bw suts o Ui yery bettom ol
the carburctor Later SU carbaretors of the HIF fupe have mtesral floar chambors, on whick the
mntuse 5 adiusted by turnne o sorew Some 28 carbs do not tace adipmsble moture Z8 carba
it do sllew mvixture adstment cther You'll need we expenimen? tand | esplain how) 1o see
whivh way males thys ncher and winch way mabkes 1 icane

* §fung mns (SE cabs only) Fhese ane hittle aobtly aetal pres oo the canbpor When vou
push up on the git, i rases the poton n the dastipet Band those o o agtal of you Jdoen’l
have ¢ Codortune i vou dan't hase them. canit find tham. or bace a 7= arb vou can rae the
piston with 4 flar-bladed screwdiver pushed down the thseat o the vatk and iwisted o fevered

Lo fith the pactosp

* Thebrdge Ttus s the part nade the carbureten, where the cas o Gpens into the anshicam
You'i sce o meedie gnide the r and the et itsel <hoaid be o tow itddmzz“ TPRLTS A RTN
fiom the brdee paell The et s e hrass ke that s1oo the center ot Y 2o wath o tapernd

geedle pkios down e o
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* The choke hnkage iuts Comparable to the throtte knkage nns (and asually the same size), but
on the hukaye that gocs between the choke cable and the miniure adjusiment mechamsm They
make sure that both carbs are ensiched whon you pull on the choke Your car may have no
choke knkayge. bur n spht choke cable which connects to cach varh i which you can forget
about these

2. Before You FExen Touch the Carbs?!

Stant wath the engine warmed up (o operating temper sture and perfenm voor standard ygnition wne-up
(poits gap, bnung spark plug gap. new condenser et ) fisst Al of these things can affect the setting
of the carbis. which should be adpested last of ar all* Ater being properhy set. the carbs should rarely
teed further adjustment I youve got a taoing bight and a dwell meter you can veniy the sgnition
comgponents nidependent of the way the cas s rennimg. When s wasne shut the motor off and remove

the aw filtess

OF course, it helps if the carbs are sn good mechameal condition as well But you can consider
rebinld once you have zotten things working brst

3. Balancing The Air Flow

It vour car has muttiple carburctors, the ar flow needs (o he balanced smungst all carhs before the
mrxture s adpusied 11 vou have only one carb on vour car vou can proceed directly to aaxture
alpastment!

I Bepm by salancing the ar low To do thes, firss bsosen the shrottic inbaee nats | eave tham
vormected, fust Joosen thom halt g turn or <o

2 Back om the duettle stop serews o8] you can sec that they are just touching the throttle ston Then
pen cach eartmiretor (Tt lewer the theattle stop screwsy 1T tuees af the threttle stop worew and
Jtart the engine It will probably wlic a1 about 2000 RPA don't worry

b Put the Uusva over erther carb and adiust the onlice w the Unasvo 0l the Litle float at the sde sests
4t the nuddle ot ds gradusted wbe (Pre-diagnosties of the sdle draps and the cu wanis (e die when
vou stap on e Unasva the carh ss tanench, 1 the sdle svars upwaids, of's ioo fean y Hold the 1 msyr
vver the carts tor only feng croweh e sec the fevel of the Reat, then remove it

¢ Place the Unisyn on cach carburetor o qurm b check s fow adposing the thiettle stop serens
until ali carbugetors register the same posttion on the graduated tube of the Umsvn 1 Fhe flogt will
probably move eiler up of down i e fuhe, Wiz s Wity YO Waml (0 center n Sop 1) When
both carburetors flow the same amount of an, nghten the throttle finkage mats. adusting ter the
maunt of free ey bt cen the akapee amd the thieile dops thay yoie manigal calls fim {prohably
abont Gty Your goat showld Bbe ta achiove the fimsost possible adle with both caibs balaco m
the cnsine ey, sonoofile (Bate thal the sdie specd will very meobably rise 25 vou pet the mixtne

cotiect

B you've tahen mote that e oniuiies 1o do this oy the enetae to aver 2300 BREM (assumine the ot
et adresady that gt o iy seconde or s to chear the spark plaes Then adisst the mictore

4. Adjusting The Mixture:

Mote n the tollowme procedure, cne “Hat” o the husic mncrement of adstmem and refeisto 1o ol a
e af e ooiesre adisnne mat This corsespends o the fla faces on the put

Piiese instrugtions afe o £% carhiz on MU with separate oat chambors You wil need to chieck in
saur shop manual (o see whether vosr ton B envcine e o the ighe on the lell 1o mabe o acher
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1 Shut the car off and lposen the choke nkage nuts, if vou have any (o loosen!

1 Adyust the muxiure mns screwss fully lean Check vour shop manual 1o make sure you are adjusting
them the nght way!

1 Now enrichen each cath an equal amount - two tulf turrs of the adusiment nuts (screws) Then
start the car

Note' In the following step. vou maght want to vonstder adjusimg Hie catbutetors one-half a flat o
lean as the mixtre will be entiched when vou put the an filters (which restiiet air flow ) on at the end

of the wning process.

4 Raise the Wftng pin (o1 use & sutewadiiet o vou don't have the pans) <o that the pston (ises na more
thate 16" 1owten o the ename’s exiust note and compare 1 o the follawirg eondvions

* if the exhaust aote rises and stays bigh ungit vou drop the piston this carbaretor 1s adiustod 100
neh Adpust the misture one Bt Jeaner then repeat Siep 4

* {F the exhawst note talls ancd the ca sounds as thoughisn s gomg (o atall, this carburetor i
adusted 100 fean Adgust the mixture one flat teher, then repeat Step 4

® |1 the exhaust nole oses brefhy and then seitlex back dnwn Lo semeihug ike the crppna REA
feved il carbureion s set correcth. When von have achienved this setting for ali carburetors
contunze with >rep &

Fighter the choke inkawe nuts +f apphcable so that the dheke cabde will pull an cqual amount o
heth mintare nuts when you putl the koo

6 At this ume | find { usaally have ro adpust the wdie agam decause pettng the fuel mixture nght
usuallv changes the idfe sprat Since you kanw vou have the shrotties synchromzad 3 nonmalty just
adiust the idle withont loosening the throtile bakape  The casiest way 18 1o werew nne of the serew
wut 1l i doesnt’ even tosch the throttle stop then use the ethes o et the idle speed neht When
that's done, vou var worew the otber stop saeew down tll 2 ust toushes the gop oe tha carb agl
Joute set Replace the mir filiers snd go tor i test dove!

&. Special Yores

SU and 75 carbuetons are ot tuel-efficient whon siiphitly sean and provide the most pover when
thev are shgbrly nch You i iee thig knowiedie 10 provade 8 cestam gmoun) of tuniag for the hind
of dirving vou do 1 vou learm 1o icad spack plugs, you can get a basi ey ef what vour crune's
conditton 1« and make fine adivsiments 1o the mature nas secordingly

I vow have o Codor Tune vess soply mstall o in place of onc of the plugs, (hen adjust the carbureits
bt feeds that evdinder (the tront carbusetor tor T & 2 the rear for & 41 The ColorTune will ter
sev the color of the dame Whste flashies meas 1oo lean. veliow flame means too nel Blue (ke a
Runscr burner i is eorrect and Plue with a fant arangsh hage i the hest tor power

Y oucan vso modiiy vous car's throtle gespoase < hacacterisies dighily by adiusting the viscosity ot
the ol 1n the dashpot damper SU and Z8 casbs are setup 5o that a thickes ol wall teast the pistor’
atcemipt 1o rise m the gashpot tor st wone ennugh that the cngne’s inceeased load (when the Uiotile
vpered) will pull mare fuet across the budge 1his enziches the rrdtute and femporaniy bumps powel
up 1o help the engme achicve lughe spoed more readiv: Tor by damiping, Mot Mysiery Uil s
excellen:. engine o can he used for haavier damping

. . : 3 .
it you modify your engane you wili probably aeed 1o modih your needles aca h necdle profile
that determines the puature vanve dor different gu-luei loads

i
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If vou expenence uneven idle, linting, or an idke that changes {nises s falls) as the engine’s
temperanire climbs or drops, you probably have vacuum leaks The most senous fault on most old —
carbs 1s wear in the throttle shaft area To test for tlus, spray some carburetor cleaner on the outside of
the throttle shafl, carburetor cleaner 15 non-combustible, and if the engine speed drops, st means some

of this is getting into the air stream fiom outside the carburctor You way aiso have leaks from the .
manifulds, fiom tubing such as the vacuum advance hine to the distributor O fited) o8 from athes
places, the carb cleaner tick works well for locating those leaks as well -

Other problems that SU aml ZS carbs expenence invoive dirt in the dashpor and oaccasionatly i the
float chamber The dashpot is 2 precision piece of machimny that involves very close 1olerances so that
the prston doesn't stick or bind when it nses and falls A biutle gt between the piston and the dashpot

can make the car jerk and sputter Take the dashpot off. wipe the insides down with carb cleanes and 4
nt-free. clean rag. then remstall it getting the screws down tight Also_ dont swap the pistons
between dashpots, they're matched 1o onc anothier so that the clearance between the prston and the
wall of the dashpot makes & nght scal but permits easy nsing and falhng

{hrt 1n the float bowl basically shuts off that carburetor (or can make n flood open. depending on
whethet the dirt is wedging the valve apen or closed) You can tsv rappmg on the float bowl wath the
handic of & screwdnver but vout best bet s to 1ake the coves ofl) clean oar the valve fittsngs. and
reinsiall everything, with a new fucl filtes for good measure

Some older SU models also have adjustable floats, i which you need 10 set the [(loat height (which
basically cquals the fuel level m the float chamber) by bending a brass rod These carburetors were )
replaced in the mid-1960s with carburetors that had fixed, plastic floats which are basically

trouble-free unless abused  The stop at the back of the floats can break if they are installed badly, and

the brass pin that holds them 1n place can wear an oval hole in the float prvat New floats are farhy
inexpensive and aren't a bad idea if you're dong a rebuild
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Cam Timing.

A couple of tmes I've needeg to satisty my ming that previous owners have not used
strange cam gninds Or put the cam shafi in a tooth or two oul Rather than dropping
radigtor crank pulley ang timing cover to check alignment sic Here 18 an easy way to get

@ basic cam trmung reading

Set motor at TDC according to timing marks on crank puliey (not & bad idea to check TDC
through spark piug hole) Pick the cylinder that nas both exhaust and et open

Or the gistriputor rotor stick 8 protracior. use a dob of biue tack

Or the head fix a bent wire Diue tack is good to point over O degrees on protractor Valve
ciearance 1s set at normal

Turn motor back et about 90 degrees (or 1/4 of a revoiulion anli-clockwise if you prefer)
infet vaive shouid now be fully closed

Roll motor slowdy forwarg untit 8 very thin feeler gauge ( 001, 's squeezed between the
descending rocker arm and the vaive stem The valve is nuw about to open

Chack pointer over protractar How many degrees is it before 0 or TDC? Don't ferget to
double the figure remember tne crankshaft turns at twice distnbutor speed

Keep rolling the mowr forward with teeler gauge squeezed until it becomes free. the valve
iS NOW Closes

Check ponter over protractor again. how many degrees after 0 or TDC s 1it. double the
figure and prestc you have the valve tming

Typecally it would be’

2.000 opens 18 BTDC closes 58 ABDC or 238 ATDC (256 durationt
2 500 opens 25 BTDC closes 65 ABDC or 245 ATDC (270 duratien}
TR2-4 cpens 10 BTDC cioses 50 ABDC of 230 ATDC (240 duration)
TR4A gpens 17 BTDC closes 57 ABDC or 237 ATDC (254 duration)

Chns Tucker 83391605
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In the latter pant of the 1950°s and
Mt the aud-60s most mechanics
that | was acquanied with who were
sorking on the thea aen sddecoriam
RS dig e understend the rwo
studv'one boll system that bek: on the
water pumg of the - vhinder 1R engi
am nut sure rthat
hecause the boli held apiny i e
sdter pump pulicy, makes pumip
cmval sl exchange 1oone work than o
“hauld be. The bolr s i the lower ngiu

deooven e

CTRUMATYIT YNV

@

soir

hand portor of the water pump hous-
g arid after vou have taken 1t out vou i
know wi

Mest o2 e om seplucny the pumy
subsnituted o ¢ 5 sl 2 31 Jong with
coarse threk en ane eod and fine on
the ather The more sy techmcans
eserd u racker pedestal stud threaded
Bne nut pat way dowa, uned 147 of
theeads aere caposedt. then ground orf
e excess annl e 234 iength was

Leplotied viow of woter pumy she

“troppad” bolt wiich con be

ropiaced by & stwd 15 facKitete junsotlers
-y é

£ 360

ontamer! The nut was ther tucked aff 1
clears the thiead anthe wat edge, and we
nere reddvto g0 These worked well, and
had the wdvantage of bomy rewdly avm
able from the parts man e deders
where su many of s e rned 10 work
thewe can

Fhe pndy otleer tp o bt vou showhd
vou the threads of the vt wath a2 g
Ameeunt of antiserze compound 1o pu-
vent it rusting into the beousing
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I'be humble dashpot

The sigiiicance of the dashpot assembiv as found in vanable choke carburettors such us the SU and
Stromberg 1 75 CD is often averlooked

I he purpose of the dashpot 1s to retard the rate of hit of the choke prston when the throttle butterfly 1s
opened and so mementanly niehen the mixture duning acceleration. this &etien 1s geacraliv performed

by an sccclerator pump in carburetiors using tixed chokes
Another purpese of the dashpot assembiy 15 to reduce piston flutter wiuch can senousiy disturh the
arrilow pattern and cause poor Wdling; mixture strength can also be ditficult (0 judge

The dashpot assembls works rather like 2 single action shock absorber with resistance only being
apphied to the iing Toree. tie viscasity of the ol used i the dashpot cuntrols the rate ar which the
pisten nses, and theretore the degree of ennching applicd

Diasbpat o8 that s o heavy will rosubt m Black smoke beine exbausted duting seeeleration ol that
s lon hght wall cause a tlat spot or hesaation

Ordinary engine ol (20WS01 seems 1o work best for most TR

Vhere are sescral diflerent tvpes of dashpot piston assembly and 12 15 important tnat » piston assembh
is not enly matched to s suction chamber but 1o the engine specificaiions

Commen faults found arc

1 A venied dashpot pston assembhy used with 2 sented saction chamber

The vented piston assembly has a driiled cap while the vented suction chamber has an internal dnlling
thsouph the simall external web an the top of the bell

o hs arrangement sl cause the carburettor 1o run rich over ofs range

% gon vented dashpot prston gssembly fiticd to a2 non vented suction chamber
i s armangernent will substanially restrict the opening of the vanable choke he carburetiorn
onlv etfective at fow speea

$ud

-

s A dashpol prston assembly that has excessine TTee prston movement is fited
o Tmis allows excessive fTuter. causing poor 1dhing due to lean mexture and turbulene

4 The comeat tonemal s dashpnt prston sssembiy is fitted but engine specification has heen upgraded
and valve everlaps incressed

o Whete valve uming allows substanial overlaps it 1~ imponant 1o heep undamped clishe prston bl
to s minimum. fitting of' & small packing washer between the dashpot pistor and retaining eirchip
talowing clearance for ml flow i can considerably improve 2 lumps adhing engine

tip

When changing dashpat oil. remova the old oil and studge by using a strip of rag: and a long thin
serewdnver (tlat bade! Fold one end of the sinp and push 1 10 the bottom of the ¢vimder with the
screwdniver. then tum the serewdriver to pick up the rag and form a tump which will serub ihe
cviinder walls, withdraw the rag and screwdniver, tear off the oil soaked rag end and repeal
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farmonic Balancer

Thate seems 1o be a litle contusion ou! there on the sctus! function of an harmonte balancer So
#t the risk of operung up 8 can of worms 1 wili tny to explamn in stmple termy just what ity
funchion 1s

\s cach eviinder m tum cither fires of comes an compression, it exerts a twistng force on the
crank shaf. this 1s whut makos the ayine work 3t one end of the crank we have @ large mass in
the form of 8 flvwhee! Due to its merua, the Avwheel slows down both the acceleration and de-
accelerstion of the cvank caused be these twisting foroes but remember 1t s only aitached Lo one
end
Low awhilst the crank mav Jook soid it does twist. just like a torsion har So what we now have 15
A shalt that hes twisting forces applied i a regular sequence along its length with a big damper on
sne end This causes the and of the crank oppesite the flywhes! 10 twist o u greater degec than at
the Mywheel end Whilst the (requency of these torsional impulses will not reach the natursl
ireguency of the cranke, t wall reach one or more of its liamonics Just as continually bending &
prece of wire will cause it 10 woik harden and dbreak. so the conninual twisting of the shuil w
cause 1t 1o fatl | sualiv at or news the flywheel end (sound fambar”

To counter this, engine manufucturers i1 an harmonc baianver These can Lake vanous forms hal
the MOst common on canc are the rubber element type 1t i« made up of two steel elements
separated by o rubber steeve The s clement s fixed 10 the crank and as< the cmink Ines 1o
accalerate i1 has 1o wercome the mertia of the outer chemient but because the outer element 13
atiached T e et clement by an olastic medium it 15 ower 1o secelemte and just as it pels
gomng the torsional forze s removed and it has w slow down Again due L s mettin. the auter
clement trics 1o keep going and thiough the rubsber sieeve Uies to heep the crank gong
The net effect of tus cun be bkened 1o the job ol the shock absorbers on the ¢ars suspension i
that the balancer dampens out the torvonal vibrations just Tke the shock gbsorbers dampen oul
the suspension « SpRngs

A son can magane a ot of thought goes nto the deagn of an harmonic baluncer and tney ere
taned’ for & pariicalar engine Liking mto accourt such things as. Niyswheel weight. number of
ey imders tength of arank strenpth of worsional ivpulies. ele Anv particglar hase engine el

cur have éiffcrent balancers tor ditferent horse poywer  JPM maimps
Soowhat s ts sl gt o Jowith o TR
Well 1 cun explawn why TR cranks tal and at the fvwheel emt
I should aleo cause vou to think about the Jumpor vou oy be atending te it or why vou are
lling wite 4l al

hirk on pertormance engines they are worthwhile aml Could wave vou a crank taa for tne
Average uset the onginal set up 18 tne The lach of v damper would have heer tdhen ik
consigeranon during design o the crank
Thev alss have no elfect onthe halance of an engane Whant you got an enytine halanced 1t o
hubaneed rdeally 10 reduce engine v bimtion wnd its resultant stresses Y ou cannet feel lorsanal
visralion b s resullant stresses giv st thers i
I veu are fitung one then remember that the 1aner and cuter elements are sepamted by a ruboes
sleeve and ths sleeve will Getenorate over time due Lo Its continual fleang, heat, atl o1 The
cuter element will then sip ob the slesve <o that 1t does not work correcthy The igmition tming
marks are normaliy on the cuter elemrent also. 30 o the sleeve has farled then the tinng marks

wiil met be socuraie
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Gearbox Overdrive & Diff




FITTING A Triumph 2500 GEARBOX & OVERDRIVE to a TR3

by Brian Richards

The TR gearbox is basically a good strong unit that gives long, reliable service and given the synchro technology
is some fifty odd years old, a nice one to use. This is especially so when mated to an overdrive.
The only real problem is that with no synchro on first, a marked or chipped first gear is not uncommon.

However it is now at least forty-five years old and most of them have had a hard life in one way or the other due
to the very nature of the TR...made fast to go fast. On top of that, it is getting harder to find good, reliabie, local
and competitively priced repairers who are prepared to take on a troubled TR box.

With any type of failure you are going to be looking at over a $1000.00 to overhaul it. One alternative is to
source and fit a Toyota Supra box with the commercial conversion kits that are available. If like me, you want to
stay with a box that is still Triumph and has the same feeling as the TR, and then a Triumph 2500 box is the way
to go. If you look around they are still available. | purchased one, overhauled it including a new OD clutch, oil
pump, and uprated lay shaft for under $1000.00.

The main advantages of the 2500 box are:

Basically the same size, design, and feel as the TR one.

Same ratios. The OD ratio is a little different but you will not notice it.

Synchro on first gear.

Stronger 2nd and 3rd gear bearings.

J type overdrive that is less prone to oil leaks than the A type fitted to the TRs.
They are at least 15 years younger and normally have had an easier life.

The main disadvantages are,

» The lay shaft bearings are more susceptible to failure if worked hard.

« Only OD on 3rd and 4th gear although this can be overcome if desired.

¢ Incorrect speedo ratio.

« ltis not a direct replacement and some modification is required.

The good news is that all the disadvantages can be easily overcome and the results are a very good, strong,
and reliable box that is more pleasant to drive (synchro on first) and leave less oil on the garage floor.

The problem with the lay shaft bearings is mainly experienced by people who drive their car hard. It can destroy
the cluster gear and feed contaminated oil through the OD. The fix is to fit an uprated cluster gear with two
bearings at the rear (the end that fails). These can be made locally by machining your old gear or can be
purchased from various sources in the U.K. and the USA. | had mine done locally but it worked out to be about
the same price as importing one because my cluster gear was unusable due to a failed bearing.

This problem can be experienced on the TR box but it is not nearly as common.

Areas that require modification are,

Clutch plate. The input shaft of the 2500 has a finer spline than the TR so a clutch plate change is required.
You can fit a 2500 plate which is 8.5”diam or one from an Isuzu something or other that is 9.0” diam, the same

as the TR. I fitted the Isuzu option from Daikin Clutches P/N R712-531 / DHC532

Clutch throw out bearing, guide and operating fork. The ones on the 2500 are smaller than the TR so you
need to swap them over. They are a direct swap, no mods.

Output drive flange. The bolt pattern is slightly different than the TR so you need to re-drill the four holes at 45°
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to the old ones. The flange will then have eight holes but apart from having a few more options when bolting up
the tail shaft, it is not a problem.

Gear stick. The one on the 2500 is longer and bent. There are two options. One is to cut and shut the stick to
the same length as the TR one. With this option you can fit and use the 2500 gear knob that has the OD switch
incorporated in it. | took this option.

The other option is to change over the stick from the TR.

Speedo drive. The attachment of the outer cable is by way of a flange whereas the TR uses a screwed fitting.
Again, there are two options. The simplest is to have a flange fitting fitted to your current cable, or buy a new
one. The cable length required is the same as the original.

The other option is to machine up an adaptor to fit to the flange fitting on the box and then use the original cable.

Exhaust routing. The J type overdrive is smaller than the A type and has a small sump plate to give access to
the magnet / filter and other hydraulic bits and pieces. This will require the exhaust to be modified to provide the
required clearance for servicing. It cost me $90.00 to have a new length made and that included having a flange
fitted to the junction of the exhaust extractors and the next length of pipe. This flange makes it so much easier to
remove the extractors if needed, and is gas tight.

Exhaust support. Just how your exhaust is currently supported at the rear of the gearbox will determine what
you need to do. If your exhaust is mounted off the gearbox or the re-routing of the exhaust makes it impossible
to use the current method, then the following is a good alternative. Fabricate a ‘T' piece that bolts between the
two rear mounting pads at the very rear of the overdrive, with the leg of the T pointing down alongside the
exhaust. Then fit a ‘P’ clamp to the exhaust and bolt it the leg of the ‘T' bracket. This should be done once the
box is fitted and exhaust modified. See diagram.

Electrical. This is the easiest to fix. Apart from the fact that the 2500 only uses one isolation switch, the wiring is
the same but you will need to fit an earth wire to the solenoid. The A type solenoid only has one wire going to it
and utilises its body as an earth. The J type has two connections, one, the main operating one and the other an
earth. They both look the same and it does not matter which way they are connected.

If you use the 2500 gear knob and switch, then you will need to make some more extensive wiring changes.

Speedo ratio. Two options again. First is to do nothing. The ratios work out in such a manner that you can take
the reading on the speedo, double it and call it Kph. So if it reads 30MPH then you are doing 60KPH. This is
correct to within 11/5KPH. | find this is not a problem and in fact find | do not need to do the normal MPH to KPH
conversions we do when changing speed zones on the road. The other option is to get the speedo recalibrated,
about $80.00.

Rear gearbox mount. As the J type overdrive mount is significantly different from the A type, a new rear mount
will be required. Again there are two options. The easiest is to purchase a conversion kit from Moss in the U.K.
P/N 211361X. | have not seen one, only a drawing from their catalogue so | do not know how it will affect the
exhaust or speedo drive. It consists of a replacement mounting plate and new mount. It looks a good option but |
do not know its cost.

The other option is to fabricate your own. There have been a number of designs by various members but this is
the one | used and utilises a 2500 rear mount. This mount consist of a central plate that bolts to the OD with two
plates, one fore and one aft of the central plate and are bonded to this central plate by rubber blocks. Two steel
tubes attach these two plates to each other and form the mounts by which it is attached to the chassis. On the
2500 there is a steel plate that is used to attach the mount to the OD. This is not required for the conversion and
will require the two mounting holes of the central mounting plate to be elongated slightly to fit over the OD
mounting bolts. The forward of the two plates will need to be relieved at its central upper position to allow
sufficient clearance from the OD housing. Remember this forward plate is attached to the chassis and must be
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clear of the OD.

Left and right mounting brackets are then fabricated. These mounts attach to the original chassis mounts. The
left bracket attaches to the rear of the mount to give clearance for the solenoid and the right one to the front of
the mount to provide clearance for the speedo cable.

Fitting.

Fitting of the box is the same as for the original TR box except for the speedo drive. It will not travel through the
cabin as the TR one does, it stays under the floor. You will find a hole in the chassis in just the right position to
pass the cable through and line up with the OD speedo attachment. Why these holes are there | do not know but
they are there on the TR2, 3, and 3A, very convenient. It is suggested that a short length of hose be fitted over
the cable where is passes through the chassis to protect it from chaffing.
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Repairing a TR Overdrive Solenoid

| was able to repair the solenoid, for those of you who are familiar with the construction you might be able to follow the repair as | try to
explain.

Solenoid operation:

First the solenoids are basically two coils, one high current that draws the plunger in and the second a low current that holds the plunger
once in place. If you remove the protective boot covering the solenoid there is a plastic cap held in place by two small screws. Once the
screws are removed the cap can be lifted. Under the cap are the soldered connections that connect the coils to the breaker contacts. It is
similar to the points inside your distributor. During normal operation when the high or pulling coil energizes, it pulls the plunger in to the
solenoid's bore. When the plunger bottoms out it strikes a nylon pin located in the centre of the bore. Upon striking the nylon pin it pushed
it backwards or to the rear of the unit. This backward movement then pushes against the contact breaker causing it to open the breaker
gap. This is the switching mechanism that allows the pulling coil to switch to the holding circuit. | hope this all makes sense for it is my
best explanation to how the solenoid works. By measuring the different contacts you can measure the individual coils to determine the
health of the solenoid. You should have readings on one coil of 0.44 ohms and 11 ohms on the other coil. My measurements were as
indicated.

Now to the repair:
First of all | polished the plunger to remove burrs and potential drag. | then polished the bore of the solenoid.

After removing the plastic cap and exposing the contacts | noticed that the nylon pin had become over heated and had melted. This
melting diminishes the ability of the pin to open the breaker gap once the plunger is engaged. | carefully lifted the breaker contact using
tweezers and removed the nylon pin. Once removed my first thought was to make a new pin by tumning one on the lathe. However the pin
is so thin it would flex while tuming. So | decide the only thing to do was to modify the original pin. | was able to chuck the pin in the lathe
exposing only the end of the pin. | drilled the centre and tapped the pin. | found a 6-32 nylon screw and threaded it into place. This
provided the additional length | needed to allow the plunger to open the breaker gap once engaged. | reinserted the pin, re-bent the
contact back into the correct shape and correct location and then re-flowed all the solder connections and measured the coils resistance.

The solenoid was reassembled and tested using a 12v power supply. Electrical circuitry is not one of my fortés so | enlisted the help of
one of our engineers. He assisted me with all the necessary testing to ensure the unit was working correctly. Prior to installing the
solenoid back to the overdrive | applied a small amount of lithium grease to the plunger and the solenoid bore.

One other mod:

If you have ever replaced one of these solenoids, you know that access to the bottom screw is nearly impossible. The first time | tried |
spent two hours on my back under the car using a very long screwdriver and flash light. Not this time, | located a scrap piece of octagonal
rod about five inches long | turned down about a half inch and threaded it to a 8-32 screw. | could then insert the rod into the bottom hole
of the solenoid and turned it into place using a < in socket.

Once the solenoid was installed | adjusted it according to the shop manual making sure to have the correct gap between the adjusting nut
and the adjustable stop.

| connected the wiring and applied power to the unit, | repeated the switching several time and it never failed. After engaging the unit
many more times decided a test drive was in order, so far so good.. | hopefully prolonged the life of this solenoid for a while however | will
obtain a spare for the shelf.
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Intermittent Overdrive Operation

On the TT down the south coast last year, the overdrive on my car started to play up. It would not engage
immediately, sometimes it only took a minute or two, sometimes a number of kilometres, sometimes not at
all. Once it did engage it would always drop out correctly. I do not remember the Register member who put
me on to the possible cause but I think it is worth sharing.

Normally, when the overdrive is selected, the main closing coil is activated; this pulls up the plunger and
operates the overdrive. This takes a fair bit of current (15 amp) and the solenoid would burn out if it had to
carry this load on a continuous basis. To overcome this, they build in a holding coil that requires a lot less
current (1 amp). This holding coil is activated and the closing coil deactivated once the solenoid plunger
fully engages. Investigation on returning home showed that the rubber buffer that stops the downward
travel of the overdrive operating solenoid plunger was missing. These rubber stops live in an oily
environment (at least they do in my TR...and I suggest yours) and deteriorate over time. The result of a
missing stop is that the solenoid plunger moves out of the housing (closing coil) further than normal when
the solenoid is deactivated. When the solenoid is re-engaged, it is not able to pull up the plunger as too
much of it is outside the coil.

Driving down the road with the resulting bumps, the plunger would eventually jump up a little and the coil
would then pull it in and the overdrive would operate. Not all OD units utilise a rubber stop. Some are
fitted with an adjusting screw. I think this applied to the early units only and they changed during
production, maybe when they went to the larger pistons.

The fix is simple but awkward. There are three options. Fit a new part, not available, Tap a thread in the
boss that holds the stop and fit an adjusting screw and lock nut but this requires removal of the
transmission tunnel. It is my preferred option.

The last option is the easiest. From under the car, fit a suitable screw through the hole that held the original
rubber stop (the one you would tap a thread in for the second option) with a lock nut on either side. Adjust
the screw to give the required clearance, 1/16” with the solenoid relaxed. The lower surface of the casting
that held the stop is beveled but the mod will still work well. I thought that mine was an isolated problem
but since then I have been involved with three other overdrive problems of the same nature. In one case the
coil burnt out. Remember the closing coil is not de activated until the plunger is fully engaged and if you
are driving around with the OD switch on but the plunger not fully engaged, and then the full closing
current is flowing through the coil with all the resulting heat buildup. BR

Overdrive Spring Issues

| recently rebuilt a member's gearbox and overdrive. This was not the first one | have done but certainly one that gave
me a real problem. After the rebuild the member picked up the box and took it home to fit.

A week or so later he called me and said he had just got the box fitted and took the car for a test run and found it
would not go into OD. | asked him to bring the car to my place so | could look at it and do all the normal test. This he
done and during a test run | noticed that when in OD, it felt and sounded like the clutch was slipping. Also when direct
drive was selected you could feel that it went into a solid direct drive just like a normal box coming out of OD. Checked
the selector adjustment, OK. | decided that the box had to come out again so the car was taken home and box
delivered back to me the next day.

| put it on my test stand and checked the pressure, 420lbs in or out of OD with a momentary drop when OD was
selected. Must be mechanical. | pulled the OD from the box and striped it down. Big mistake, | should have more
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closely inspected it as | striped it as will become obvious later. After inspecting every part and checking clearances, |
was stumped. Everything looked good.

A lot better in fact than most other ODs I have attacked. Back to the paperwork. | re-read some documents | had
downloaded from the internet about 10 years ago. On about the third document | saw it.......what a fool.

The writer explained how he had built an OD and on test he found that the OD clutch was slipping, just like this one.
He also did all the checks | had done and found no problems. He was smarter than me though and investigated the
eight springs that push the OD into direct. The oil pressure acting on two pistons push against these eight springs to
engage the clutch that takes the unit into OD. His measurements showed that the long spring had the same number of
turns (about 31) but had a 0.010” thicker wire than the short springs. Short springs 0.084"and the long springs 0.094”.

This means that the long spring binds up (can no longer compress) about 0.310” before the short springs. Now when
the springs are fitted, the short springs are supposed to be fitted to the inner guide post on the thrust ring which are
closer to the OD adapter plate where the other end of the springs are located. All eight springs are located on the
same plane on the adaptor plate but the inner post on the thrust ring are much closer the adaptor than the outer post.
He found that if one or more of the springs were fitted to the wrong post, the spring would bind and prevent the clutch
from fully engaging.

The spring would act like a stop. Made sense to me.

The springs on my box all looked about the same length. They are supposed to have about 0.10” difference in free
length. My springs only had about 0.050” diff. Given the only other difference was the wire thickness, they all look the
same and | had mixed one or more of them.

If I had checked the build as | dismantled it, | may have picked up the problem before | had fully stripped it. This would
then only required me to pull the OD, change the springs and re fitting the OD. It would not have required to strip it.
This is a later box and in the earlier ones there is a noticeable difference in spring length. If you get new ones, they will
be the same as the later ones so be careful.

They should be colour coded on one end though, red for the long ones and yellow for the short ones.
Definitely a trap for young players and older pretenders. BR
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Leaking Rear Axle Seals

After a number of years running on the track, I decided to have a good look at why my rear axle seals leak.
The problem was that on the road there was no leak evident but after a hard day on the track, there was a
real leak problem on the loaded wheel.

The loaded wheel being the one on the outside of the circuit. The left seal leaked at Wakefield (clockwise)
and the right seal at Oran Park (anti-clockwise).

I had changed the seals a number of times but new seals made no difference. The last time out at Wakefield
Park, the leakage finally became too bad to ignore any more. Also I had entered my car in the Tasman
Revival meet and did not think I needed to lubricate my rear brakes on one side for the fast Eastern Creek
circuit. This meant further investigation of the problem.

When I built the car ten years ago, I had the diff set up by a diff shop but set up the end float of the axles
myself. If you look in the manual, you will note the specs are 0.004” - .006”. When I checked mine this
time, I found it to be 0.008”. I had not checked it during past seal replacements as I was not changing the
axles or bearings. To understand why this was an issue you need to understand how the axial load on the
wheels is handled.

Unlike the Lockheed diff which uses ball races for wheel bearings, the Girling utilises tapered roller
bearings. Side loading on the Lockheed wheels is taken up by the wheel bearing (ball race) on the wheel
being loaded. You go around a right handed corner and the load on the left wheel is taken up on the left
wheel bearing. With the Girling set up it is the opposite. The load would be taken by the bearing on the
opposite side of the axle.

The diagram shows the Girling set up. If we follow the thrust from the right wheel it goes as follows.
Thrust from the wheel to the axle, through the axle to the spacer in the diff. From the spacer to the left axle,
through the axle to the left wheel bearing. It can be seen therefore that no thrust is being taken on the right
wheel bearing. The right bearing is only taking the radial load of that wheel.
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Remember this is a tapered bearing, like the front wheel bearing. As such the inner race (and axle) of the
right wheel bearing would not be running in the centre of the outer race. Providing the end float is within
specs, the seals are designed to handle this out of centre condition.

Now, if like mine, the end float was excessive at 0.008”, the side play would be much more, because it is a
tapered bearing. You know how much side play you can get with a loose front wheel bearing. The rear
seals on my car could not handle this extra side play and as such leaked. This time I adjusted the end float
to 0.004”and fitted new seals. After three days of competition...... not a sign of a leak.

The lesson here is that if your Girling rear axle seals are leaking, check the axle end float.
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CLUTCH BLEEDING TIPS

By Norman Nock
reprinted from the Triumph Tribune and Dzus Pnuz

Sounds like a simple job, but [ have received many calls from owners of British sperts
cars. They have rebuilt the clutch hvdraulic svstem and replaced the nvicn hoze. onlv 1o
find than they have w very 5o pedal thar wiil not release the cluick envugh to ailow silent
engagement of first or reverse gears. Some cwners then try replacing both the master and
slave cylinders, and even the clutch tself, and sull expenence the same problem
Eventually they tow the car to the local British car expert and he fixes 1 Now, whar did
he do that the owner didn't?

I'he reason for blceding the clutch (or brakei hvdraulic svstems s to remove ALL the arr
bubbles from the system  Liguid (brake fluid) for all mtents and pusposes is not
compressible  Any air left in the system will compress or become smaller upon application
of the pedal. The resultant soft pedal allows for travet of the pedal without moving the
slave e hnder piston enough to completels operate the cluteh refease lever

Wirere 1s the air in the system and now do we get it out? Aur in the respective system will
always maved to the highest pomnt. In this case 1t should be struck mn the pipe between the
master and slave cylimders. Begin by bleeding the svstem 1a the usual way, (with a hose
fited 1o the bleed serow on the slave and the other end minersed 1 a ciean jar of brake
fluid). after you have moved abeut half a pint throuph the system, close off the bleed screw
with the clutch pedal NOT depressed to the floor

Now, by hand, push the cylinder piston, using the rod, back into the body of the cylinde:
This will cause any air bubbles m the nghest point of the pipe to be forced back through
the master cytinder and into the reservoir, thus exiting into the atmosphere.

Now, try pumping the clutch pedal a few times. You should have a nice firm pedal If not.
[ try the same manual pushing of the slave piston again, without bleeding the system again,

A number of Registar Members have recently run inte
probleme after attempling to satisfactorily bleed & cliuvtch.Both
Darcie & 1 have suggested the cure mentioned atiove (& we have
printec !t in the pagt).....It usvally sc.ves ghe difficulzy &
1o well wortlh remembesing whenever you bleed anv kyﬂrau!ics.mm

=
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Ciuvtch Woes ’9.

Manv TR owners have saperienced the Jdreaded "broken ciutch fork
taper pin' syndruae.

4 gesign taultl exists in the setnod of locetion of the clutch fork
tn the operating chaft - a square headed taper pin incates the fork
on the shatfts the nigh torsional stresses ol cliutch operation are
applied directly to the shoutder of this pln chusing the pin Lo
flvs; thtd tlexing leads to metal fatigue in the pin and subsequent

Tt bure.

The nueber ot clutch pperations before pin falilure depends an many
tactors velating to cosponent tit and losd - the guestion is Aot Ik
the pin wili a1l oul WYHEN?

| nave recentliy had cause (0 study Lhis probles ciusely and as =

suif hpyn deviged a peans [or #trscting the nroken pin withoul

‘-‘agmg the shaft or fark DUt unsortunately the gearbor susl ue
dlemantied Lu o s5t,

The chirt reaszon {or this artscle ;s Lo strongly sdvise thet o Gaes
f Y44 dnech 1pid pIn senuly bhe titied Lo thne lork assenbl v o

swinturce the existing systom. -

Wittt the forg fitlted to Lt shall and praperiy lecsted by Lhse taper
pia, a4 hale for the roli pin may be drilled through the aEsembly
perpondicuilar to the taper pin and approximately 1 3/81n awsy fros

it.

The rotl pin snould have a minisum jength of 1 inch with 1 1/8fn
prejerred.

| Beiteve this soditication wvould e soat worthwhide invursoce o
every TR owner as The inconvetstence of resoving the rotl oin oy
sintscule compared with the eveantual atternative. Di.
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Getting it right with 1R2 und 3 msster cylinder assembly

The Lockheed master cyhnder assembly as used on fhe eardy TR 's consists of @ cast iron casing which
houses the chuich and brake cylinders as well as & common fluid resorvor The casing s bulted inta a
fabricated hrach et in such & way that 8 cerinin amount of ‘fire and &Rt adjustnient is possible
Aluminmim caps scal the flurd reservoir and retsin the putan assemblies in their respoctive bores, one
prece fiwked push ruds exiend from each boce and arc coanccted hy a special cotter pin arrungenent to
each pedal respectively, independent stop bolts allow sdpsiment of pedal frec play '

A check valve is tncorporated in the teake cylinde:

Phe brake food pipe is 3/16” *Bundy' and uses a 38" bsf inveried flare nut to aitach to the brake mastes
cylinder autler The chach feed pipe is '+~ *Bundy’ and uses 2 7/16™ unf (20 tp1) inverted Bave nuit which
screws mko & special adapter fisted 1o the clutch master cylindes outler

Pedal positien adjustment

The mouraing bracket bs designed o sllow positiomng of the Jhusch and brake pedals by fove and s
admsimen of the cast won casing witha the prackes

The adjustment 1 carried ou by firss stackemng the rwa Yo" wop bolts ot the front of the bracket, thes the
two long /87 transverse mounting bolts, thea moving the casing by sivans of the iwe “o adjustimg mits on
sach side of the bracket. these nuts must be admsted by equsd smounts

Moving the casing forward brings i pedals eloser ta the Jnver and vice serss. when finsshed tighien the
adjusting nuts. the transverse bolts. and set the stop bolts to give about v fier pedal swvement (2t the

pedal}

Altscioment of push ends to pednis

I'her push red fork has rwe holes for The cotter pan, these Boles are wsually of differeat diameters and a
sprecial pin niusi be used.

The head of the cotter pn fits inside e lorger hole and o allow losd o be shared by cach side of the fort
sixc pin is focated laterally by washei(s) and a split pin. & soaall isowne of lateral mevement in the pro s
normal

I 't head of a ssandard cottes pin does not fit antw the larpe hole, using 3 standard coiter pon places wh the
baad on one side of the fork nad causes rapid wear of Both the pedal eve snd the push ood fork o 1 perhaps
the mast COMMOn amazie made i seiting up this syster

I 15 important ta chech that the podal eye and the fork holes are not worn (ovalled ) or damaged

Firting of the cover plates

Tie coves plates are aliminnam and are casly distoned by over tightening of the fising screws. the
reservoil cover i particular is a source of thud lesks

Bew covers can be straightensd in s good vive, they should be fitted with gaskers made of 1 omin
Klingerite or similay, T use 1/16" insertion subber and use the covers as templates. the top coves 1 fitted
with the cop 10 1he rear and is assembled with non hardenmg gaskel cement. do nol over tighten swrews
Tip- cut the top gasket without miemnal holes, then a3 slits s 2 flap is formed undes the filier cap. the
{lap helps prevent Musd splashes reachng the cap; the flap should face the rear

Master cylinder sssembly :
Frsure thir the hoses are fiew nf seoces and corsosion damage. stamless sieel sheeves and 8 finaf honing

with 51200 wet a0 Jiv 18 recimnmended

Check that the pistans sre clean with partscular sttention o the double seat of the seal, the seal seat must be
smanth and clear of any panag or damege, check also thit the bleesd boles 1n the precsure (ace are clens

Lubrnicaic the rubber compancnts. the bores, and the pisions with brake 1fusd and carctully it the seals to
the pistons wilh the hips towards the preasure face. do net 1se any implements lincludmny: fingenals) with
sharp edges or comers
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Order of component sssembly for master cylinders

1 Brakc ovlinde. )m-c pad. valve body, wring. proasure cup flar washor piston/scsl
2 Cluteh cylindes - sping. pressuse cup, Bat washer, pistonsseal

MNartes
There is & small, round plate oo ang cad of the spring, thore is a hole m the plate - a small protrusion
w the rabber piston cup locates in the hole
The valve pad 1z d rubber ring of reclangular seetion. the valve body Inoks rather hike = hat, ot i firted
s that the spring locsies over the hud ‘crown’ and the underside of the “brim” sits wn the valve pad
’fhc smtw ammﬂw is mh, ﬁhcii tc mc mkc "wmd:r

 vital ihat th tion flat waeher Is ¢ n.ihe pisten (ace a0 ihe piston cup.

T&w pumum' nf vhe m:ﬁu o pwcvem the me pmw asp Erom extruding Though the smail e
holes 19 the paton when under pressute. thes event will resul w sudden sad total falure of the brake
hveraulic sysiem,

- When fiting ihe piston cup and the paston‘seal 10 the cylinder. great care should de used when
wai&'ing shiee Curp wnd sexd Bips amier the bt shos tew oo ity hwarps oo Tuaral eelgand snplements 1o do this
a5 1 is very vasy to ack the bips and so comptonine the islegssty of the assembly

Fitting the master cylinder assembly to the car

T r\!h‘x'm“\, ey Ll by e sl all vl g bolis ase THied and socare 8 loose or missing boli will

allow excessive streasing of the body with the possibility of fractures developing

A good practice i 1o apply » cauiking type scalam between the underyide of the masier cylinder bracke

and the body this will prevent any boake fuid spills from being Lapped undes the iacked and
subsequent!y destroving the adjacent paintwork DR
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A not so hracing cxperience

<1 just can’t get 1t 1o go into pear'™ the woice ai the other end of the elephone belonged to an
acquaintance with a TR3IA. “the gears clash when 1 iny 1o put i1 into first and 11 won't go 1nto am
other gear cither. the cluteh focls alnght | had my son look under the car and he said there is

plenty of movement when | press the pedal ™

t certamby sounded bhe a cluich problem [ asked if the car was used regularly 1o see if o might
be the fairh commaon problem of the clutch plate bonding 1o the thvwheel wath rust after an
extended lavoft. 1 took it for a run last weekend and it was fine ™ was the reph “Anyway | had
the cluich replaced a vedr or so ago and the car has been used pretny regularly since then | even
had them cross e the clutch tord as vou sugyested in the Register newsletter”

Further questioning estabhished that the car was used about rwice a month but Lately he had
espenenced rhe odd diiticult gear change and an occasiongl crunching ot gears when engaging
first The brakes had been bled several nmes without mmprosement and he had run om of weas

The sumproms were certainiv consistent with 2 broken cluteh forh pn but that passitiizty had
been chrmnated by the cross pinming Could it be possible thas the clutch slave ovimdes prave o
ket had soamchow waorked foose o cven worse couid 1he brace be missing altogether and the

bell housing had tractured”

“Brace” What brace "> was the answer o my question 1 iooked as though my sears might be
confirmed

"Hase vour son lovk under the car agam and tell veu what pants are sctually moving when you
press the ciutch pedal”

< mirutes fater cume the call apparentiy s som was fot very famatiar wah b draulic cluch
svstems and had aot realised that the cutch slave ovhinder was not supposed to move when the
medal was pressed hence there was plenny of mosement  dut most of it was 1n the wrony
direction Closer inspecton confimmad that a reaghlv sean coircular chunk of the bell houstng had
proken away and the slave evhinder bracket only remamed atfached 1o the gearbos by the thwhee

Soner plate

[he stave evlindet brace 15 o very necessary part of the clutch assembly as ot fransfers the high,
repelitious, Woraongl stresses of clulch slave ¢yhinder aperation from a small section of the bell
housing fange o sheer stresses on @ figh tensile bolt i the engine block

In the final summation of this sorry tale. st seems hikely that the cnncal brace was logt” -
overiovhed®  misplaced? - but defimtely nor there when the gearbox was refitied afier the
work was done on the clutch The owner was apparently not aware of the exisience of such 3
thing. bur then, readsly admetted that he was not particularty (amiligr with the system in question
STIVwEs

A repar was eventually cffcered by removing the gearbox and welding the broken seetion back
this was cenanly kess expensive than the aliernative of 8 complete replacement of the gearbox
vase but the mtegnn of the repasr will alwavs be 1n questior and this type of repair 15 not alwavs

powahle
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DO IT YOURSELF SPEEDO ANGLE DRIVE REPAIR.

When the angle drive to your Speedo fails and you do not wish to spend the several hundred Dollars for a new one, or find a
repairer, take heart, it is not difficult to make it well again

Take an hour of your time and a spare 4mm Allen key, then do it yourself.

The first thing is to determine why it does not work. The most common issue is the rounding off of the male square drive shaft and
sometimes it will be the connection between the drive “ )
shaft and the gear.

This is usually quite obvious however the whole thing
has to come apart either way.

Support on a socket which is larger than the disc
retainer but smaller than the housing and then hitting
the end of the  shaft will drive the gear assembly
and the retainers out of the housing.

Now the shaft or old cable can be inspected and or

Clean out old
shaft with a 3Imm
drill if required

Counter sink to provid
room for welding the end
of the new shaft in place

IR e S N4 L LA = -
removed. If the weld has failed and the square drive is still good, then just re weld.
The original units had a length of drive cable welded into the gear, however if a new one is required it is easily made using a
common 4mm Allen key. They are supplied with almost every DY! assembly item on the planet so should be available for nothing.

You will notice that the top and bottom flats provide a perfect reference surface on
the grinder guide as you want to remove
the 2 side of the Hex to produce a
square.

The starting size is 0.155” (4mm) and you
want to end up with a square of 0.130"
(3.3mm)

Keep checking until you get an easy
sliding fit into the gearbox drive

Cut the Allen Key off about 1.6” long, with
grinder cut off wheel as it is too hard to
hacksaw.

Fit the square end into your electric drill
and use a grind stone to turn it down to fit
into the gearwheel.

to obtain a tight fit into the gear. This will

It is quite quick so keep a check on the diameter
be about 0.115"-0.118”
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; & ﬁ 314 inch Iong and about 0 130" (3. 3mm)

Test fit into gearbox drive for a sliding ,\ \
fit. Not a tight fit. '

§ e
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CLUTCH

This clutch is a combination of parts from various other cars, it can be used in Sidescreen cars
when a Triumph 2000 gearbox is installed in lieu of the original

1. Clutch Release Bearing (or Throw-out Bearing): The bearing to use is the throw-out bearing
for a 1975-1986 Toyota Landcruiser. This bearing has a Beck-Arnley / Worldparts part number of
062-0898. Other part numbers it is listed under are "RCT52S", "RB-0203", and "046", but you
can just ask for a 1975-86 Landcruiser Throw-out bearing and you will get the right part. Itis a
larger OD than the stock TR-6 T/O bearing, but the ID is the same, so it presses onto the stock
TR-6 carrier/sleeve.

2. Clutch Pressure Plate: The Pressure Plate to use is the SACHS pressure plate for a 1979-
1991 Saab 900 w/non-turbo 2 liter engine. This has a Sachs part number of SC436, and a
Saab/Metrix Parts part number of 87-28-123. When you buy this make sure you are getting a
Sachs part — Borg & Beck and Sachs were used interchangeably on the 900 series and the Saab
part number does not distinguish between the two brands. If you get a Borg & Beck you are
getting the same part that you (most likely) just took off your TR-6

3. Clutch Friction Disc: There is no Sachs friction disc for a TR - the Saab has a different input
shaft. A TR6 plate can be used but has a slightly less sweep area, also a AH 100/6 plate fitts

Additional hints | gathered:

1. Hone or machine an addition .010-.020 of clearance off the inner bore of the throw-out bearing
sleeve. Apparently at higher temperatures, it has a tendency to stick. Also install it with some
high-temp grease.

2. Drill a 5/16" hole at a 90 degree angle to the retaining pin (offset from the pin - you don't want
to drill through it) through the fork and rod, and install a grade 8 bolt and nut as additional
insurance from the pin breaking.
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LAYCOCK LACUNAE

| thought that It might be interesting to put down on paper the various engine revolutions ina
Sidescreen TR when using Laycock Overdrive with an alternative geared overdrive l.e. 22%
or 28% in combination with a 3.7 to 1 or a 4.1 to 1 diff ratio.

There are two basic factors which are used to work out the various engine revolutions. As
you know, when working out the base price for goods purchased with GST added, you
divide the purchase price by 11. This same sort of factor is used in working out engine
revolutions with either 22% of 28% overdrive fitted.

These factors are:~ 22% factor i3 5.55
28% factor is 4.57
We shall see how these factors work below.

Standard/Triumph specifications for Sidescreen TRs' are 500 RPM per each 10MPH in top
gear. However, this figure was applicable when the old cross-ply 550.15 tyres were fitted.
Today everybody has radials fitted, with the most popular size 185 R15. This tyre, with its
lower profile has approx. 3% less diameter. Thus the figure which we use here is 515 RPM
per each 10 MPH.

Hence, engine revolutions without overdrive engaged for TRs’ at 60MPH are:- 3100

Engage standard 22% overdrive and maintain 60MPH, the engine revolutions will fall.

Thus 3100 divided by 5.55 = 568

Subtracting 558 from 3100 = 2542 engine RPM

Therefore, for every 10MPH. the engine revs are 424.

Consequently, if the TR is now travelling at JOMPH, the engine R.P.M is 7 times 424, which

equates to 2068 Engine revolutions.

The TR has a 28% overdrive , but still with a 3.7 to 1 differential
Engine revolutions are maintained at 3100. RPM. This still gives 60 MPH with no O/D.
Enmemmmmwm*hongmmﬂhu

Thus 3100 divided by (factor) 4.57 =678
Subtracting 678 from 3100 = 2422 engine revolutions with overdrive engaged.

Although we have dropped the engine R.P.M. to lower then the 22% overdrive, our power

output has dropped considerably Let us therefore fit a 4 1 to 1 differential to our vehicle to
restore the power balance

TR now has a road speed of 80mph x 3.7
1 4.1
St!imeverdmeengagodam«rmdspeodunow.mmemhonnbovo&lﬁmph

To increase the road speed to 60mph, we must now increase this road speed by 60mph
minus the 54.15 mph arrived at above which equates to 5.85mph.
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Thus the equation 5,85 x 100
5415 1
This equates to 10.8%
In other words, we must increase our engine revolutions by 10.8% to maintain our §0mph

road speed.

Le 3100 + 10.8% = 3100 + 335
= 3435 RPM at 60mph

NOW ENGAGE 28% OVERDRIVE

Engine revolutions will now be 3433
457
This equates to 752
Therefore 3435 minus 752 = 2683 engine RPM at 80mph or 447 RPM for each 10mph
Consequently, if driving at 70 mph the engine revolutions are now

447 x 7 = 3129 RPM.

TO SUM UP:~ L o

Overdrive % 80mph T0mph 70mph

No O/D O/D engaged No O/D O/D engaged

22% - - o
with 3.7 diff 3100 2542 3617 2068

28% = - -]

with 3.7 diff 3100 2422 3817 2826
| 28%

With 4.1 diff 3435 2683 4008 31289

You can see that by using a 28% overdrive combined with a 4.1 differential, you can only
increase your engine revolutions at 80mph by 141 and at 70mph the increase is only 161,
Using the same formula, 80mph is 184 revs. Extra or, if you like, 100mph is 230 extra.

This shows that there is very little difference in cruising speeds with the overdrive engaged,
but you have a huge increase in power when disengaging the O/D. Very good for railying
etc. In the New England and similar country where you aré going from tablelands down to
the coast and back. Magicl

Finally, it is important to realise that the above figures are mathematically correct. if you're
Speedometer or RPM gauges differ from the tables above, R must be remembered that
theses mechanical gauges (as opposed to the electronic design of modern gauges) are 50
years old and may need recalibrating. One of the problems of Jasger Speedometer is the
instabifity of the needle. This, apart from general wear, is brought about by the internal
odometer operating anm moving backwards and forwards to rotate the number tumblers.
This caused a slight braking effact at each cycle, which translates to nsedle instability in
slightly wom mechanisms. This problem can be remedied by your friendly local top-line
Instrument maker.

THE BUSH MECHANIC,
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TR2/3 Steering

Box Overhaul

Here's our subject, a one-
piece TR3 steering column
and box. The box overhaul
is the same for later cars
with split columns.

Adjustable wheel column
shown at the top, standard
wheel column at the bottom
(one piece). The outer tube
is 51-15/16" for the adj.
wheel, and 52-9/16" for the
std. wheel.

Using a 1-1/16" socket,
remove the drop arm nut.
Don't forget to straighten the
bent tabs on the locking
washer first!

Pull the drop arm off using a
pitman arm puller as

shown. The fork tool on the
right should NEVER be
used as you may bend the
rocker shaft inside the
steering box and destroy the
worm gear.

A 1/2" wrench is used to
remove the 2 bolts from the
mounting casting. Then
slide the mount casting off
of the steering box.

The 1/2" wrench is then
used to remove the 3 bolts
which hold the top coverin
place.

Remove the top cover and
pull the rocker shaft out of
the steering box.

A 1/2" wrench or socket will
remove the 4 bolts from the
end cover. Save all of the
shims that you'll find
between the box and cover.

After removing the end
cover and shims, you'll find
the lower bearing and race.
Remove them and the inner
column and worm gear can
be removed.

The oil seal at the bottom of
the box should pop out
easily.

To remove the rocker shaft
bushing, slip a 1" O.D.
washer through the
lubrication slot at the bottom
of the steering box.

The 1" O.D. washer will sit
perfectly on top of the
bushing, and pass through
the bore to push the bushing
out of the box.

| use a socket that is slightly
less than 1" O.D. (and
extension) to push on the
top of the 1" flat washer.

You'll need a press or some
other means to apply steady
pressure to push the old
bushing out of its bore.

Here's how the bushing will
come out of the bottom of
the box, followed by the
washer and socket.

Disassembly complete, it's
time to start cleaning parts

4
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Use caution if having parts
chemically or heat stripped.
This joint appears to be
sweat soldered.

Concours restorers should
take note of the yellow paint
marking on the drop arm
and the date code stamped
on the end plate.

Here's a different steering box
with the same yellow paint
marking on the drop arm.

More yellow paint marking
on the steering box. I've
found this on every box
I've ever inspected.

If any wear shows on the
rocker shaft peg, it can be
replaced. Wear on the shaft
just above the splines
means that a complete new
rocker shatft is needed.

Using a deep socket to
support the rocker shaft
arm, press the old peg out
of the arm. | just love the
lifetime guarantee on
Craftsman tools!

Take your time to assure that
the new peg is lined up
perfectly before pressing it
into the rocker shaft arm. A
large vice is ideal.

Back to the press; use
another 1" O.D. washer
and assorted sockets to
press the new rocker shaft
bushing into the steering
box.

The new rocker shaft bush
will have to be reamed out
to fit the shaft. I'm using an
adjustable 7/8" reamer,
ENCO # 334-113. GO
SLOW!

Install the new lower oil seal
next.

Install the 2 anti-rattle rings on
the inner (one-piece column
only) next. | forgot to order
these, so | cut acceptable
substitutes from 5/8" heater
hose.

Install the upper bearing
race and bearing. Be sure
that the race is fully
seated and the bearing is
orientated correctly.

Slide the inner column and
worm gear into place, and
check that the bearing and
race remained in place.

install the lower bearing and
race, gasket, shims, and
end plate. Add or subtract
shims until there is no end
play. A small bit of pre-load
is O.K.

The felt upper column bush is
next. Any small children in
the area will receive a
vocabulary lesson when you
install this on an adjustable
wheel column!

Now install the rocker
shaft. Check to see that
the peg is fully seated in
the worm gear. Then
install the top cover.
Leave the top adjusting
screw finger tight for now.

Install the mount casting in
the proper orientation, then
the drop arm. Align the drop
arm with the marking on the
end of the rocker shaft.

Install the locking washer
and nut to retain the drop
arm. One side of the
washer is bent down over
the drop arm, and 2 other
places are bent up along
flats on the nut.

Now that everything is back
together, and you're done
wrestling with this monster, it's
time to paint.

Install in your car, fill with
oil, and adjust the top
adjusting screw so that
you feel just a slight drag
on the steering wheel near
the centre of its travel.
Above all, enjoy your

improved steering!

Don't have access to a press or don't want to buy a reamer? Send your disassembled steering box and rocker shaft
here and we'll install the rocker shaft bushing and ream to size for you.
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Stronger Front Axles

The euphoria of resurrecting a TR and racking up 40,000 miles remains strong even after having to develop
the habit of constantly pumping the brakes when involved with and spirited mountain driving. This is a
necessity when one lives in mountain regions where going for a fang means lots of "OOOH bother"
moments when going for the brake to find they only work properly on the third pump.

Old salt TR men know this of course and just sigh with a comment like “Well talk to Uncle Jack”. So who
is “Uncle Jack?”” and what does he know that we do not? Well he was Jack .W. Drews who was a Vintage
racer in TR’s.

Being keen to understand the issue, I thought it might be a good idea to try and quantify what was
happening before seeing what Uncle Jack had to offer.

The first piece of evidence came to light when taking the hub off and seeing how the steel housing for the
rear felt seal behind the inboard bearing was worn on one side. Curiosity prompted a similar check on the
other hub only to find a similar wear pattern. The left hand side was worse by 10%. There was 0.050” wom
off the RH side and 0.055” worn off the LH side. This is consistent enough to conclude that axles are
flexing upward by a multiple of that.

Deaus - OH0"
Pap .2 =

v e 029"

114



Based on the 2” dia of the seal housing and the .055” wear I calculated an angle of 2.3 Deg which by my
bush geometry equates to a deflection of 0.219” or 0.220” at the OD of the disc. The brake pads are about
0.2 to thick on my car at the moment so I estimate that there is a full pad thickness to be pumped up before
the brakes become effective. This is enough to produce many an “OOHH Golly Gosh” moment when least
expected. Lady navigators restrict the use of more appropriate expressions!

The evidence was sufficient to check out “Uncle Jack” (prices shown here for Tony Drews kit).

He manufactures a kit to reduce the flexing of the front axles with higher strength axles combined with
spacers between the bearings to stiffen up the whole assembly.

I thought I might purchase one of these kits and see what it was all about. The Kit is also available from the
Roadster Factory under Part number HP661. The price is about US$300.

The kit come with 4x .001”, 2x .002”, 4x .005”, 2x .007”, 2x .010” and 2x .015” shims and everything is
BIG Note: the following instructions are included in the kit The objective of the kit is to install the spacer
and shims so that the outer nut can be tightened very tight, there will be no play in the hub bearings, and
the hub will still spin freely. Ideally you should end up with zero clearance in the bearings.

Remove the old spindle.

This is usually (but not always) pretty easy and can be done on the car. Remove the bolts that hold the
upper ball joint in place, swing the upright down and onto a wood block, for example, screw the inner nut
to the end of the threads, and hit the end of the stub axle HARD.

The old stub axle usually falls out.

Well, YES and NO. A few big hits with a copper mallet and bingo, the RHS was free. Not so the LHS

The other side, which had a new axle used during the resurrection, was not easy to remove. Basically I had
to unscrew the whole assembly about 17 turns and take it to a machine shop to be pressed out.

Belting thinks with big hammers is not something I feel comfortable with so unscrewing the assemblies
and taking them to a press has more appeal.

It is all quite basic, like hanging up the brake caliper but then one really has to remove all the backing
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plates and other hanging bits before the assembly can be pivoted down or removed if required.

I digress - continue with the instructions
* Remove the felt seal and the inner bearing from the hub.

* Wipe the grease off of the faces of the inner and outer bearing so that you get an accurate reading of the
tightness in the shimming step.

* Install the inner cone bearing, spacer, and hub in that order.
* Then install a .015 shim and the outer bearing, D washer, and castellated nut.

* Torque the nut to 50 ft Ib. Spin the hub. It should spin freely. Grab the brake rotor and wiggle it side-to-
side and top-to-bottom. Start decreasing the thickness of the shims until there is no play but the rotor and
hub spin freely even with the nut tightened to 50 ft Ib. Most customers report needing about .007 shim
thickness to achieve that. (yes that was spot on for the first hub but not so for the second one. DO NOT
ASSUME ANYTHING. Measure carefully as there will be variations)

* Remove hub and spacers, re-install the felt 'seal, and reinstall the hub, spacer, and shims. Install the
washer and castellated nut. Torque to 40-50 Ibs. It might be necessary to use a shim under the washer to get
the right pre-load on the nut with the cotter pin fitted, or sometimes it might be easier to take a smidge off
the nut.

* Finally install the Dutzt cap.

All the old salts have nothing but praise for Uncle Jack and his upgrade for the TR. By all accounts it has
been the best thing they ever did to their cars and works a treat. After testing the car quite vigorously in
Tasmania I can confirm that Uncle Jack was indeed on the right track. Multiple high speed hairpin bends
and brutal steering wheel action sometimes on full lock diminished the availability of a full brake pedal by
about half but it was always there when needed. Under normal non brutal but vigorous driving the brakes
are a pleasure and my co-pilot assures me that decorum has returned

Cheers Rob Bradford
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FITTING MY RACK & PINION AND WHATY IS THAT BUMPSTEER STUFF?

Weli | finally came to the task | had read and heard so many horror stories about, Setting up a rack and pinion
steering on my 3A.

| pondered many issues during the 29 years our car has languished under several houses waiting for the incentive,
time, money and place to restore it.

The Front LH tower and chassis were badly damaged so | had fabricated replacements with the aid of stringlines,
plumb bobs, builders levels and guesswork as a substitute for experience, how this work would affect the final set up
was what | was about to find out.

Horror stories about Castor variations and the dreaded Bump Steer abound, so | spent much time reading everything
I could find and asking anyone who would listen.

The problem was that every “expert” | spoke with gave me a different story and so much of the stuff | read | did not
really understand, well it sort of made sense but added to all the other stuff made me more confused. In the end |
decided to try visualising what actually happens at the tyre centre when the suspension oscillates.

Perhaps the first thing to do would be to find out how the steering was set up originally, so | fitted the original system
hoping find out something useful.

One thing | recall being told was that it was important to have the tie rods and lower suspension arms parallel to one
another throughout the full stroke of the suspension.

Well this seemed to be the case with the original. So what next?

Now most if not all the horror stories | have heard stem from “Bump Steer” so it seemed reasonable to try and first
measure what the original suspension did, but how?

Being a thoroughly modern old fart it was on to Google to find out how one measures such things, only to find there
are some bump-steer gauges on the market which use all manner of pivots, brackets, clamps, mirrors and dial
gauges. All | had to do was part with vast sums of money and wait for delivery.

Then after further thought, the solution became obvious; perhaps Bunnings might be able to help? Well $19.00 later
I returned home with a small Laser level which was duly clamped to the brake disc and with the aid of a piece

of graph paper clamped to the vertical portion of my engine stand we had a simple device which should allow me to
trace the path of the wheel if | remove the springs and then jacked the assembly up and down between the 2 bump
stops

By my reckoning all | had to do was carefully trace the dot to see what was going on.

There was one more thing to do, | needed a “Normal” at rest reference point. The obvious source of such precise
information is the TR Forum where there lurks all manner of profound experience. In a flash we had a reply that it
was 38mm between the lower bump stop rubber (new one) and the outer edge of the stop bracket. this also equated
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to the tip of the grease nipple being level with the bottom of the chassis and on the basis of a full travel scale of
100mm was at -30mm.

This all proved very successful if not a little tedious. | am still in some doubt if using a jack gives a completely
accurate result for bump and rebound, however as long as whatever | did was consistent it sesemed reasonable that
the result would be not far off the mark.

So now | find that the original steering gave me 4mm of toe out between -30mm and +10mm then went to toe in
between +10mm and +50mm (Top Bump Stop)

So now to fit the new rack and see how it compares.

The Rack was an Mk11 Escort unit from Pedders and the kit was from the reputable
Mr Goodall so | was confident | had all good stuff. The Rack bracket fitted perfectly
however | also made up a solid spacer out of a bit of very mature hardwood, as |
thought this would approximate the stiffness with original box and idler.

At this point | found that the rack bracket could be moved up and down quite a lot by
pivoting on the bolts before tightening them up fully.

Perhaps this is intentional to allow for vertical set up, so this was a good time to
begin measuring things.

| decided to make 2 reference points which were; The Centre of the lower trunion and the rear face of the lower
suspension arm. The Centre of the front lower trunion was also 131mm above the bottom of the chassis. These
would be referenced against the centre of the rack and the outer ball joints.

From my research, texts and Google, | determined that Bump Steer is when your wheels steer themselves without
input from the steering wheel caused by a difference in the arc scribed
by the outer ball joint compared to the arc of the axle, so if the tie rod is
shorter than the suspension then the car would toe in over bumps.
Some bump out can make the car more stable on corner entry. Bump in
is almost always undesirable.

Most of the texts and illustrations | came across relate to race cars and
refer to all manner of imaginary lines and instant Centres which all ook
very nice but how can this be relevant and measured with what | have
and how many options for adjustment would | have on the TR even if |
did understand all this stuff and was able to put it into practice.

Having shortened the tie rods on my new rack in accordance with the
instructions supplied with the Bracket Kit, | set up the rack, it was time to start doing some tests and measuring stuff
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so | could begin to make sense of it all.
Firstly it seemed reasonable to try and match what | started with because surely | could not go far wrong if | could

match what Triumph designed. Well this was not going to happen because the outer pivots on the rack are further
apart than the original which means the arc of the tie rod will be shorter and could cause above mentioned toe in

during travel.

This became obvious when | found that | could not make the tie rod and suspension arm remain parallel and | started
to get toe in after only 37% of suspension travel.
Now was the time to see what happened when the position of the rack was altered. The bracket had some

movement in it so that was a good start.

At every change | measured the same references and made a dotted line for each side on graph paper using the
same scale. Having exhausted the movement in the bracket | made up some wooden spacers of differing
thicknesses, some were tapered.

The idea was to be able to position the centre of the rack at a position in space where | got the least amount of
variation; however the position of the rack mounting was at angle so using ordinary spacers moved the rack centre

both upwards and forwards.

Many spacers later and | came to the conclusion that | had to do something
else as | had exhausted every combination and still could not match the
original.

At about this time most of the advice | got was related to using TR4 drop arms
and or bending them. Well if different drop arms make a difference what would
happen if the existing ones were simply swapped from side to side?

It looked to me that it would increase the effective length of the tie rod by
moving the ball joint further out which was at least likely to reduce the toe in
effect. Reversing the arms increased the effective length of the tie rod by 22mm
each side which immediately halved the deviations | had been getting.

Reversing th’e Drop :
Arm

+22mm

This was very encouraging but since | had shortened the new rack tie rods | found | needed new tie rods which were
at least 22mm longer. Unfortunately spare tie rods are not available for the rack | had bought as it was an Asian
equivalent and basically throw away. The only option was to go back to small4 spares and order a genuine Escort
Mk11 rack and set it up for the right length.

Now it was also mentioned somewhere that the drop arms are set up for Ackermann and cannot be reversed,
however on close inspection | found there is an offset angle which looked to me more about preventing the ball joint
from fouling the drop arm at full travel, as there are differing theories, some of which suggest that the TR has no
Ackermann consideration.

| tried to measure this and found the centre point of the drop arm intersection was miles way from away from where |
thought it should be so just checked to see if there was ample clearance between the ball joint and the drop arm at
full travel each way when the arms were reversed. | found there was. At this stage it looked like | had some positive
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direction and needed to evaluate all the data collected so far in order to make some decisions.
Dale Thompson at Smithees in Sydney was interested in the results and confirmed that the traces matched what
they had discovered which was encouraging and confirmed that my conclusions had some basis for proceeding.

In order to limit the rack adjustment to vertical only | made some tapered pads for the rack mount which were used to
find the limits of vertical movement, however in the end | found that | also needed to move the rack forward anyway

to have a straight line between the tie rod ball joints.

| made an assumption that during normal road use, the suspension would
oscillate about 50% of full travel, so it seemed reasonable to try and get
the least amount of variation during the first 50%.The results so far
indicated that the height of the rack was the most critical in determining
where the chord of the arc was, however it also seemed that the fore and
aft movement also had some effect. The end was near but | could not get
the same curve on both sides, so tried using a different number of

issues when the ultimate test of road use came.

spacers on each

outcome was to
use 3mm metal
spacers drilled to
fit behind the
rack so that |
could either add
or subtract
spacers as
required in case
there were any
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This chart shows what results | got:

No 1: The original TR steering box

No 2: The best results with standard drop arms and no spacers

No 3: The best result with reversed drop arms and spacers 19mm RH 16mm LH
No 4: The worst result rack achieved. This is probably what causes Scary stuff.

The flatter no 3 curve with less toe in that | was looking for.

The real test is how the car drives and | can happily confirm that on its first outing to the Toowoomba concours and
after tour there was no hint of bad manners or any tendency to wander. It remains to be seen how it compares with
other cars.

It turned out that lady luck must have been on my side as final alignment test showed
Castor was LHS=00.00' RHS=00.09' Camber was LHS =-20.02> RHS=+1033
Toe in was then adjusted to -0.2mm.

I would like to acknowledge the patience and generosity of Terry Goodall in explaining the theory behind his
mounting kit. Terry explained that his original mounting kit was designed specifically for use with the TR Fan
extension so is deliberately low, he also confirmed that 32" higher would be about right for best efficiency, which is
confirmed by my results. | would also like to thank Dale Thompson for his encouragement and confirmation of my
findings.

The big question now is was all this worthwhile and why do we convert our TR’s to Rack and pinion in the first place?

Just getting the rack in right place is only part of the smorgasbord of issues to consider when going down this path
but perhaps that is a question to be explored in another story.

Rob Bradford
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Wheels = Suspension
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Bump Steer

Bump Steer is when your wheels steer themselves without input from the steering wheel. The undesirable steering
is caused by bumps in the track interacting with improper length or angle of your suspension and steering linkages.
Most car builders design their cars so that the effects of bump steer are minimal. However, you must still take care
to bolt on your suspension carefully so as not to create unwanted bump steer. Make sure that you are always using
the correct components for a particular car. Bump steer must be designed into the car and cannot be adjusted out if
improper parts are used or if pivot points are moved without considering bump steer design principles.

In order to accomplish zero bump the tie rod must fall between an imaginary line that runs from the upper ball joint
through the lower ball joint and an imaginary line that runs through the upper a-arm pivot and the lower control arm
pivot. In addition, the centreline of the tie rod must intersect with the instant centre created by the upper a-arm and

the lower control arm (See diagram below).

The instant centre is an imaginary point that is created by drawing a line from the upper a-arm ball joint through the
a-arm pivot where it is intersected by an imaginary line that extends from the lower ball joint through the inner
control arm pivot. Where the two imaginary lines intersect is the instant centre.

Sounds complicated? Really it is very simple. To achieve zero bump the front end must be designed correctly. The
tie rod must travel on the same arc as the suspension when the car goes through travel. Simply matching lengths
and arcs to prevent any unwanted steering of the front tyres.

To exaggerate, if the tie rod were only 10" long and the suspension were 20" long then when the suspension
-traveled the tie rod angle would sharten much quicker than the suspension arc. In this scenario the tie rod would
shorten much quicker through travel than the suspension and the car would toe in drastically over bumps. The
shorter arc of the tie rod would pull on the spindle and toe it in through travel.

When designing a car, if the centreline of the outer tie rod lines up with the centreline of the lower ball joint, and the
inter tie rod lines up with the lower pivot point then the length and angle of the tie rod and suspension will be the
same resulting in zero bump. Most car builders design their cars in this fashion.

Bump Steer Measurement

Your front suspension must be complete and set for racetrack conditions before you can measure the bump steer.
All components must be tight and in proper position and you will need a quality bump steer gauge.

Set the car at ride height.

Use the proper size tyres and air pressures.

Caster must be set.

Camber must be set.

Toe in must be set.

Tie rod lengths must be set.

Steering should be centered (tie rod ends centered on inner pivot points lower ball joints).

Steering must be locked down.

Measure from the ground to the lower ball joint or other reliable reference point. Write the number down.

10. Remove springs and disconnect the sway bar.

11. Return the suspension to the proper height by using your reference number to the ground.

12. Obtain a supply of bump steer shims.

13. Bolt on the bump steer plate to the hub. Level the plate and note where the dial indicator is on the bump
steer plate so that you can quickly return to the correct ride height.

14. Jack the suspension through 2"-3" of both compression and rebound travel and write down your results.

15. Shim as needed.

LN RWN =

C. Making Bump Steer Corrections

Now that you have measured your bump steer you will need to adjust, shim or relocate the suspension components
to get the exact reading that you desire. Below are some tips that will quickly guide you through the corrective
process for cars with front steer style suspension.
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Symptom
Cure

Symptom 1. Toes out in compression and in on rebound all in one direction.
Cure 1. Decrease shim on outer tie rod or lower the inner tie rod.

Symptom 2. Toes in on compression and out in rebound all in one direction.
Cure 2. More shim at outer tie rod or raise the inner tie rod.

Symptom 3. Always toes in both compression and rebound.
Cure 3. Lengthen the tie rod as it is too short.

Symptom 4. Always toes out on compression and rebound.
Cure 4. Shorten tie rod as it is too long.

Symptom 5. Toes out on compression, then in on rebound and then starts back towards out with more rebound
travel.
Cure 5. Less shim at outer tie rod and shorten tie rod.

Symptom 6. Toes in on compression, then moves out on rebound and then starts back towards in with more
rebound travel.
Cure 6. More shim at outer tie rod and lengthen tie rod.

Using the Bump Steer Gauge

Selecting a good bump steer gauge makes the process easier. | like the bump steer gauges that utilize only one dial
indicator. One dial indicator bump gauges do the math for you and you avoid having to watch two dial indicators
move at the same time. Sometimes when the bump is way out of adjustment it takes two people to watch both of the
indicators. The one indicator design is much easier to use.

When you set up your bump steer gauge with the car at the proper height set the dial indicator at the centre of the
bump steer plate and be sure that the indicator is set in the middle of its range. You want to avoid running out of
indicator travel.

Once the indicator is set simply jack the suspension through 2"-3" of compression. Stop at each inch and record your
reading. Repeat the process through rebound and record those numbers at each 1-inch interval.

If the front of the bump steer plate is moving towards the engine then you have a bump in condition. If the front of the
plate moves away from the engine then you have bump out. The dial indicator will see smalil amounts so watch it
carefully and note your results.

How Much Bump Steer?

Ideally you should run as little bump steer as possible. Most of the tracks we see today are old and bumpy. Bump
steer on these rough surfaces causes the car to be unpredictable.

Some bump out can make the car more stable on corner entry. Bump in is almost always undesirable.

Some people use small amounts of bump out to create entry stability and an Ackerman type effect in the centre of
the turn where as the bump setting causes the LF to turn a bit farther than the RF as the RF compresses and the LF
extends.

My recommendation is to run .005 to .015 thousands of bump out but never allow the tyres to bump in.

If you want Ackerman in the centre of the turn then add Ackerman while maintaining proper bump. If you use bump
to obtain some Ackerman effect the car will be unsettled as it goes over each bump, which will break the contact
patch from the racing surface.

If the design of your car does not allow for such precise bump adjustments then more bump out is better than any
bump in. However, strive to get the best bump numbers even it if means replacing parts. Excessive bump over .050
can slow your car down.
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Camber

Camber is the tilt of the tyre as viewed from the front of the car. If the top of the tyres lean toward the
centre of the car then you have negative camber. If the top of the tyre tilts out away from the centre of the
car then you have positive camber.

Adjusting camber can have a dramatic effect on the cornering of your car. Most oval track racers run
negative camber on the right side of the car and positive camber on the left. Optimum camber settings will
result in more speed and ideal tyre wear.

Camber is measured with a caster camber gauge and is usually easily adjusted with shims or adjustable
upper a-arms. Always check the toe when making camber or caster adjustments.

The amount of static camber that you should run is a result of testing, pyrometer measurements, front
suspension geometry and discussions with your car builder. Remember that poor camber settings will
cause excessive tyre wear. Camber settings set to extremes can reduce the braking ability of the car.

Caster

To understand caster you need to picture an imaginary line that runs from through the upper ball joint and
extends through the lower ball joint. From the side view the imaginary line will tilt forward or backward.
The tilting of this imaginary line is defined as caster.

Caster is measured in degrees by using a caster camber gauge. If the imaginary line described above tilts
towards the back of the car, at the top, then you will have positive caster. If the imaginary line tilts forward
then you would have negative caster.

Positive caster provides the directional stability in your racecar. Too much positive caster will make the
steering effort difficult. Power steering will allow you to run more positive caster. Negative caster requires
less steering effort but can cause the car to wander down the straightaway.

For oval track racing most racers run more positive caster on the right side tyre than on the left. The caster
split helps pull the car down into the turn, helps the car turn in the centre and helps it stay hooked up on
exit.

How much caster should you run? The amount and split depends on the type of car and track conditions.
The details should be worked out with your car builder and through testing.
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PRINCIPLES OF THE CENTRE-LOCK WIRE WHEEL

Possibly because of childhood experience with bicycles, the need to maintain correct spoke tension is
fairly widely appreciated. What is equally widely misunderstood, however, is the all- 'important bit in the
middle of the wheel. Since the Rudge-Whitworth pattern of locking hub has been in use for more than half
a century, this is a little odd. One possible explanation lies in the fact that it is apparently simple to the
point of crudity and, therefore, is frequently abused through failure to appreciate finer points. | confess that
my understanding came only recently, after reading a very lucid description in The Autocar Handbook of
1918!

Let us take a closer look at this assembly, referring to the central portion of the wheel as the "wheel
centre”, which is fitted to the "hub" and fixed in place with a 'locking cap'. The first thing to be appreciated
is that the wheel centre does not come into contact with the brake drum. There is, in fact, a clearance of
about 1/8" when the wheel is fully home. It is the inner taper of the wheel which comes into contact with
the back taper of the hub. Notice the taper which is formed on the outer surface of the wheel centre. This
engages with yet another tapered surface formed on the inside of the locking cap. When the wheel is fitted
to the hub, and the locking cap screwed on, it is therefore centralised and held between two pairs of
tapers.

The only other contact between hub and wheel centre is provided by the splines, which carry the driving
and braking forces. The locking thread, on the hub and cap, is right- handed on the left (near) side of the
car and left-handed on the right (off) side. One of the endearing mysteries of the wire wheel is that the
spokes are not, and indeed never can be, in compression. The weight of the stationary car is suspended
from those spokes which are uppermost in the wheel when the wheel and locking cap are loosely fitted,
therefore, the upper portion of the outer taper is pulled firmly into contact with that of the locking cap taper,
and the lower portion of the locking cap thread is in contact with that of the hub.

A slight clearance then exists between the tapers at the bottom, and also between the threads at the top.
As the car moves forward, a different portion of the wheel rim takes the weight, and relative movement
occurs between wheel centre, locking cap and hub. The effect of this is to tighten the locking cap, and the
locking action continues until there is firm contact between the tapers all round when it ceases.

The clearances involved are, of course, minute, but the locking action is nevertheless completely positive
and entirely automatic. There are people who deny the very existence of the locking action, and
presumably attribute the left and right hand threads to sheer cussedness on the part of the manufacturer.
They are, no doubt, the people who bash their locking caps with heavy hammers.

The earliest instructions that | have been able to trace advise leaving the locking cap finger-tight, and no
more. A later recommendation is to hammer the locking cap tight, check for slackness after twenty miles,
and tighten again if necessary. "Hammer them tight" means the application of a lead, copper or hide
mallet, and a little common sense, with the wheel locked up. Not a murderous attack with a blunt
instrument when the wheel is on the jack.

The tapers and splines must be kept scrupulously clean. As for checking the tightness occasionally, this is
obviously a good idea. Most pre-war instruction manuals advise putting some oil in the groove of the
locking cap. Opinions differ as to the advisability of oiling the back taper on the hub, but in my experience
this gets oily anyway if the splines are lubricated. And lubricated the splines must be, for it they rust, the
wheel can become quite literally immovable, which is awfully embarrassing when a puncture occurs.

What is the effect of over-tightening? We have seen that the wheel is held in place between two pairs of
tapers, and does not touch the brake drum. Excessive tightening of the locking cap will, therefore, force
the wheel centre farther on to the back taper of tie hub, expanding it and thus making it, eventually, a
sloppy fit on the hub, The outer taper tends to be compressed, and the locking cap itself will actually
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expand to a small extent. This may cause the locking cap to contract the outer spokes or "bottom out” in
the hub, in either case preventing proper tightening. An incidental calamity is that the inner spokes tend to
be slackened and the outer ones over tensioned, thus pulling the wheel rim out of shape as well.

A sloppy wheel centre soon starts to "fret" on the hub. The splines wear rapidly, even the back taper
begins to wear, and eventually the whole assembly - wheel, hub and locking cap - is fit for the scrap-yard.
In advanced cases, the wheel may turn on the hub by half-a-spline, jamming behind the unworn portion of
the splines, and becoming completely impossible to remove.

A - Locking thread on hub (left or right hand thread).
B - Driving splines on hub.

C - Back taper of hub,

D - Outer taper on wheel centre.

E - Driven splines of wheel centre.

F - Inner taper of wheel centre.

G - Taper in groove of locking cap.
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Armstrong Shock Absorbers Fix

OK so we went to the trouble of getting our Armstrong Shocker done up and upgraded by the
best in town and after a little while, well 20 thousand Miles, we are sick of the crashing noise
from the rear bump stops when touring with a full load of shoes and hats.

Time I say to consult Mr Google and likewise every expert known to man and see if there
might be a home grown solution which does not entail removing and sending said Armstrongs
to experts who are going to charge like wounded bulls and not likely to divulge their secret
recipes.

Armstrong lever arm shocks were originally available in a variety of damping grades. The

variations being made primarily in the valving but they were originally designed to use hydraulic oil in the
viscosity range of ISO 30 to ISO 100 (equivalent to SAE 10W to SAE 30W) which according to the TR manual does
not need to be changed.

The way these devices work is that there are two pistons pushing oil back and forth through an
orifice. This orifice is small, so there is resistance to flow due to the viscosity of the oil in the
piston chambers. If the size of the connecting hole was not allowed to vary, the damping
would be TOO strong for sudden jolts, so to accommodate sudden jolts, the oil is allowed to
force its way through 2 larger spring-loaded valves, one to control the upward jolts and another
to control the downward return of the suspension to its rest position.

When these units were new, there were alternate compression springs available, however these
are not readily available so in order to adjust damping today, we can tighten the nut holding the
rebound spring and insert spacers (washers) under the compression spring.

My research found 2 sources that pretty much agree on what modifications to make, which
were to tighten the nut on the rebound spring and install a 0.040” to 0.080" spacer under the
compression spring at the bottom of the bore.

Armed with this Google expertise I decided to remove the devices and investigate what my
performance enhanced units had to offer. I suspected that the energy input to a small amount of
fluid during operation was so intense that it could not be possible for the shockers to maintain
performance without maintenance which is contrary to the TR manuals advice.

First job, drain the oils. Black and burned is what we find. Now compare this with some fresh
Fork oil.
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Imagine allowing your engine to operate on this sludge? How long will it last?

Let us have a look at my high performance upgrades and see how they compare with Dr
Google.

The first thing to do was to compare what performance was dependent on the oil, so I
conducted some base line tests on the original shockers using a weight and a timer to determine
how long it
took for 1
stroke.

2 e.030" copper Washe

The next

, thing was .
have a look at what upgrades had been done: As it turns out,
spot on, what our local race technologies had done was as per
famous TR Kastner recommendation. 2 x 0.039” copper

Testing for valve open
area and coil stroke on
rebound

washers under main
spring. Maximum 0.080”

Now I happen to have a destroyed Shock absorber to compare. This one had totally failed and
had stripped splines between the main shaft and the bellcrank.
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The reason? Well: Both relief valves were suffering from coil bind before they were half open
which would have created massive stress on the splines which of course failed.

Notice the difference in the 2 valve designs.

Something to watch for if you decide to pay an expert to overhaul your shock absorbers. Ask
for confirmation that they are a matched pair.

So now all that is left is the oil. Much investigation and
assistance from Greg Parker provided me with a smorgasbord
of inside information.

N ‘
* I had previously bought some Harley Davidson Screaming
Eagle Fork oil after interviewing a Harley workshop Tech who
advised me that this was the best of the best and they used it in
every Harley. No information is readily available for
Harley about the oil spec as this is secret.

Greg advised:

“Harley Type E is 5 wt, Harley Type B is 10 wt, Harley Type H/D is 20 wt, Screaming Eagle is
15 wt, Screaming Eagle Heavy is 20 wt , In the motorcycling world, we have different fork and
rear suspension fluids.

As a broad rule in the fork oils we have 5 wt. 10wt, 15wt and 20 wt (in years gone by here was
also a 30wy)”

Note: 30 Wt was recommended for higher performance by Armstrong but these oils are
not readily available today.

My tests used the 15 wt standard screaming Eagle oil and I got a 25% improvement on rebound
and a 50% improvement on compression however the 2 units were not the same? Inspection
found that the valves were different from left to right. I happened to have a spare which
matched so it is worth having a look at the size of the notch in each valve as the performance

compdie notch upgrade and overhaul clearly does not

Jor each side for include testing and matching
: performance. This shot also

clearly shows the reason for failure. DO
NOT go there.

Conclusion;

1. Change the oil every 10K Miles
with 15 grade standard screaming

Eagie for standard performance.
2. Use 20 Wt screaming Eagle heavy on standard shockers to get a 50 % improvement.
3. Shim a max of 0.065” washers and use 20wt oil for a high performance rally race type
outcome.
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4. The cost: $19.00 for 1 Pint of oil which will suffice for 3 oil changes in both rear

shockers.
5. Before sending your shockers off to the experts have a go and save enough to take the

navigator out for dinner.

So HOW do we go about it?

Unfortunately this means removing the shock absorbers but well worth the effort.

I often hear tales of woe with regard to keeping the bolts tight and the need for special

spanners, however this simple modification has worked well for me. (Weld a bar onto the head

of the bolt to stop it turning.)

Inserting the bolt from the outside with no chance of it turning allows a washer and locknut to
be easily fixed with a socket from the inside and

T . -

torqued accordihgly.

Simply remove the plugs and drain from both ends while moving the lever back and forth.
Flush the system out with paraffin or hydraulic oil until there is no residue then fill the bottom
and top using the same actions to get all the air out. Make sure there is no air left and then
finally fill to the bottom of the plug and refit.

A 4000 Mile trip to Targa Tasmania fully loaded with navigator and a multitude of hats coats
and shoes proved highly successful with no crashing against the bump stops and great rear end
control... of the car of course!

Rob Bradford 2015
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Knock On — Fall Off

If you do not fully believe that you do not need to belt the hell out of the spinners when fitting wheels or
that they do really need to be fitted to the correct side....let me tell you a story.

There is this member | know fairly well who departed home with his wife for the Xmas in July BBQ at Mal
Munro’s about 100kms south of Sydney. It was a typical Sydney winters day, clear, still and about 22C,
the best for TRing. About 5km from home he turned left at a set of lights and as he accelerated up the hill
the front of the car dropped and he heard that horrible sound of metal on road. The front left wheel had
departed and the car was dragging itself up the road. Close inspection revealed that the spinner had come
off and the wheel had parted company when the car turned left. The unfortunate member walked back up
the road for about 100 meters but was unable to find the spinner. The wheel fortunately was just near the
car.

Who knows where the spinner came off; it was the left turn that finally caused the wheel to come off.
When the wheel came off, it ran on the disc causing a flat spot but it did not prevent the car from being
driven home. The problem was that the car was so low to the ground the original jack that was being
carried could not be used.

A good Samaritan in a Commodore stopped with a scissor jack that fitted under the chassis behind the
rear wheel. This allowed the car to be lifted high enough for the TR’s jack to be fitted and the car lifted.
Now the simple job of fitting the spare which was an original steel wheel. The spline adaptor was removed
and the wheel fitted. He then removed all the “stuff’ behind the seats so the 5 2" wheel could be carried

home.

One of the drawbacks of running wide wheels. After packing away everything, he attempted to drive off.
Attempted being the operative word. That front wheel would not turn. Thinking the worst, he looked at the
problem and realised that the great aluminium four pot caliper was fowling the wheel. Unpack and jack the
car again. This time the rear wheel was removed and the spline adaptor from the rear axle was transferred
to the front axle along with the 5 4" wheel. The steel spare was then fitted to the rear. All packed again
and this time it moved without any crunching or grinding. As about one hour had passed by this time, he
drove home and changed cars to the trusty but not nearly as exciting, MX5. To add a little insult to injury,
he had an audience. There had been an accident up the road and the people in the backed up traffic just
sat there and watched the drama. On arrival at Mal's, the waiting crowd expected to hear that either the
four adaptor nuts had come off or the complete hub. No one expected the spinner. Later that night, Bob
Slender called the member and suggested that the spinners may have been on the wrong side.

No...never but wait till | check. Sure enough the left adaptors were interchanged with the right. Oh....you
have guessed, yes it was me. A small out for me is that as | run alloy wheels on the track and wire on the
road, | change my wheels/adaptors about six or seven times a year, No excuse though. This does go to
show that the running wire wheel will tend to turn and tighten the spinner. If on the incorrect side, it will
tend to loosen the spinner. | work on my nephew's classic race cars (F5000, CanAm Lola, and Indy cars)
and they all run centre lock wheels. They also run left and right, just like the TR. Not sure the alloy wheels
would self-tighten but they are harder to remove than fit. Fortunately, as the wheel was almost outside the
mudguard before it parted company; there was only minor damage to the mudguard. There was no real
damage to any of the suspension except for some grinding of the sway bar link but it did not need
replacing. There had been some contact with the reinforcement on the bottom of the chassis under the
suspension tower.

Allin all, | got out of it lightly, only a pair of new disc. | hate to think of what would have happened if it had
occurred a little later at 110kph on the freeway. For a start, my wife would never get in it again. BR
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ITISALL IN THE BALANCE.

Everyone likes to live a balanced life, particularly when one is wearing spoked wheels wire wheels like our good TR
friends. What we need is the pleasure of driving wire wheeled TRs which do not vibrate our lunch into foam with the
potential for most unsavoury outcomes. The trouble it seems is finding someone who can properly

balance a wire wheel on the machines that are now almost universally used.

Most modern balancing machines use a spring loaded cone to
centre the wheel, which is then clamped hard against a flat
flange and thus relies on the wheel having a flat & true surface
on the back in order to get the wheel running true on the
balancing machine spindle.

Our spoked wheels do not have any true and flat surfaces on
the back, they use a female and male cone arrangement which
is incompatible with the balancing machines and leads to
constant issues with accuracy. An ideal solution would be to
produce an inexpensive adaptor so that our spoked wheels can
be balanced and provide a uniform result for every balancing
operation.

£ : - There is no doubt many a defunct worn out splined adaptor
Iangmsh in sheds around the country, who are just itching to become loved once more. These old unloved items
have the potential to be easily turned into the very item to avert the foamy lunch for ever.

Take a hacksaw and cut the end
off a worn out adaptor preferably
near the end of the splines.

Fear not the revelation that the adaptor appears to be offset or wonky, just get out the hacksaw and chop it off at the
end of the splines, or at least before the thread.

The critical issue is to make the back of the adaptor concentric with the front so that a cone on the balancing
machine can always centre the adaptor accurately.

In some cases our adaptors are reasonable
however it is necessary to put the adaptors in a lathe and trim the back to make sure.

Skim to be
concentric with
outer cone & Spindie




This adaptor cost $20.00 for machining and when tested on the digital
balancing machine proved to run spot on.

I am confident that | will get much better results from now on, as | will have
all my wheels balanced using my own adaptor.

Perhaps there might be an opportunity to have a batch of old worn out
splined adaptors given a new lease on life.
Rob Bradford

Sidescreen Dec13/Jan14.
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HOW OLD — AND DANGEROUS — ARE YOUR TIRES?

During a recent Concours, the discussion wandered on to near disasters when tires failed catastrophically
on Register TR’s.

It seems that there have been at least 3 such incidents within the last year, which prompted me to do a
little research and put some stuff together. | am not a tire expert so all the information is gathered from
other sources and discussions with tire professionals.

For years, people have relied on a tire's tread
depth to determine its condition. But the rubber
compounds in a tire oxidize and deteriorate with
time, regardless of the condition of the tread. An
old tire poses a safety hazard.

' The age warning also applies to spare tires and
. "new" tires that have never been used but are
. old.

What Happens to a Tire as It Ages?

"If you take a rubber band that's been sitting
around a long time and stretch it, you will start
to see cracks in the rubber," That's essentially
what happens to a tire that's put on a vehicle
and driven. Cracks in the rubber begin to develop over time. They may appear on the surface and inside
the tire as well. This cracking can eventually cause the steel belts in the tread to separate from the rest of
the tire.

Aged” tires are often unsuspectingly put into service after having served as a spare, stored in garages or
warehouses, or simply used on a vehicle that is infrequently driven. In many instances these tires show no
visible sign of deterioration.

How Long Does a Tire Last?

Mercedes, BMW, Audi, VW, Nissan and Toyota all advise their customers to replace tires six years after
their production date. Most quality Tire warranties are 5 years.

Heat: Tires age more quickly in warmer climates and environmental conditions like exposure to sunlight
and coastal climates can hasten the aging process.

How To Determine the Age of a Tire
The sidewall of a tire is littered with numbers and letters. They all mean something, but deciphering them
can be a challenge.

Tires made after 2000 have a four-digit DOT code. The first two numbers represent the week in which the
tire was made. The second two represent the year. For example: 5107 means the tire was completed the
51st week of 2007. Tires with a three-digit code were made prior to 2000 and are trickier to decode. The
first two digits still tell you the week, but the third digit tells you the year in the decade that it was created.
The hard part is knowing what decade that was. Some tires made in the 1990s — but not all — have a
triangle after the DOT code, denoting that decade. But for tires without that, a code of "328" could be from
the 32nd week of 1988 — or 1978.
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Reading the

Sidewall Markings & Speed Rating

The speed rating of any tire is a
measurement of the top safe speed the tire
can carry a load under specified
conditions. It is also an indication of how
the tire will handle at lower speeds. A
higher rated tire will give you better traction
and improved steering response even at
50mph.

Below is a listing of common speed
ratings:

Q =99 MPH, 160km/h

S =112 MPH, 180km/h

T =118 MPH, 190km/h

U = 124 MPH, 200km/h

H = 130 MPH, 210km/h

V = 149 MPH, 240km/h

Z =149 MPH, 240km/h and over
W =168 MPH, 270km/h

Y = 186 MPH, 300km/h

o Of
RATIO OF HEIGHT TO WIDTH wa;gﬁENR(HES
{ASPECT RATIO) RADIAL LOAD INDEX &

WIDTH OF TIRE
IN MILLIMTERES

PASSENGER
CARTIRE

SPEED SYMBOL

SEVERE SNOW
# CONDITION

MAX.COLD .

INFLATION &

LOAD LIMIT—__

SIDEWALL
MARKINGS

TREADWARE, TRACTION
AND TEMPERATURE GRADES

Never mix tires with different speed ratings on your vehicle.

Installing tubes in tubeless tires fitted to Wire Wheels.

Older tube type tires were nearly as smooth as a baby's bottom inside whereas a tubeless tire has quite

pronounced ridges on the inside.
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Tubes reduce the flexibility of
tubeless tires, and tubes tend to
squirm around inside the casing
as they flex under load thereby
increasing rolling resistance and
consuming a bit more energy and
with the added internal friction
this extra energy is turned into
heat in the tire. The heat will be
sufficient vulcanise the tube to

Fapg s

the casing with almost certain failure.

Modern tire fitters are not trained in fitting tires with tubes, so they do not use enough TALK to coat all
surfaces of the tube to reduce the friction and heat buildup.

(I had 3 out of 4 tubes do this on my car because the tire fitter did not use enough TALK when fitting the
tubes. | have also had a number of reports from register members who confirm they have experienced the
same problem)

As a rule of thumb, if you put tubes in tubeless tires you should de-rate the tire by one letter grade, or
about 18 mph (30 kph) off of the rated 10-minute top speed.

Oversize inner tubes are a definite no-no, as any fold or wrinkle in the tube is almost guaranteed to split
the tube. When installing inner tubes, inflate and deflate the tire a couple of times to allow the tube to
settle in to a comfortable position without wrinkles or excessive stretching. NEVER leave any
manufacturer's stickers inside the tire if you will be using tubes.

Cheers Rob
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Brakes
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Handbrake Conver SiOll.By Brian Richards June 2015

I do not know if it is my shape but I find the hand brake lever a real pain in the leg on long trips. There is a
left foot rest in my car but in reality it simply replaces the dip switch which I used to use as a foot rest so |
do not think it aggravates the situation.

My issue is that the lever applies pressure to one point on my left calf. After a while this becomes
annoying. I always feel that if there is a problem, fix it or learn to live with it. Well I thought I would look
at fixing this one. This started my search for a suitable hand brake replacement.

I considered an electric replacement but after some research of the two options I decided to simply move
the lever to the tunnel. Of the two electric options, the most suitable would have been an electric linier
actuator that applies about 6001bs pull to the original hand brake cable and could have been attached to the
chassis near the original hand brake mount. This is an aftermarket kit (about US$400) from the USA that is
used on hot rods, kit cars etc. The other option is the one used on today’s cars such as those of the VW
group. This system uses an electric actuator built onto the rear calipers. This would only work on cars with
rear disc, which I have, but there is a real space issue.

After a good search through Pick & Pay wreckers, I settled on a unit from a 2001 Honda CRV. With this
car there is no centre console so the dress trim around the lever is a stand-alone unit which is what I
needed. Also the mechanism is all above the tunnel. This meant that the only protrusion through the tunnel
are the two mounting bolts and as such there would be no clearance issues with the drive shaft.

I purchased a lever and trim, took it home and had a good think about it. It all seemed to fit in well except 1
needed to shorten the two mounting legs to lower the height of the mechanism by about3/8”. This was
required to get a better fit for the dress trim. I shortened the legs and made up two steel plates with nuts
welded to them to act as captive nuts for the mounts. I drilled the two mounting holes and attached the two
plates in place with two small screws. This allows me to remove and refit the lever without needing to get
under the car. Mounting these two plates was a bit fiddly as it was achieved without removing the drive
shaft.

I worked out that the original cable would fit OK if the inner cable was shortened. To mount the outer
cable I modified the rear dress trim mount/outer cable holder of the Honda unit so that it would hold the
outer cable and still act as the rear dress trim mount. This was then mounted on the tunnel. To attach the
inner cable, I had to fabricate one small piece and used the original TR clevis to attach it to the Honda
adjustment screw. This allowed me to have an adjustment that is in the car and is easily accessible by
removing the trim.

My car is a late TR3A with the occasional seat so I was able to bring the cable through the vertical face of
the seat straight onto the lever. Not sure how this would work out with an earlier body. With the trim on,
there is about one inch of outer cable exposed and I cover this with a short piece of black hose to
camouflage it. If I was doing it again I would mount the unit one inch further back so there would be no
cable exposed. It is not noticeable so I did not bother to remount the assembly.

All that was left was to fit the front dress trim mount and refit the carpet. The only Honda unit I could get
was grey so [ used a good quality vinyl paint to paint it flat black. Even with the 2" taken off the mounts,
the trim sits about 1/4”above the tunnel. To disguise this I used a layer of foam under the carpet. This
works well and the finished job looks as though it is an original fitment. The only mod to the original TR
cable was to shorten the inner by about eighteen inches. All the rest of the TR hand brake assembly is

unchanged.
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The finished job looks like an original fitment and does not look out of place. Importantly, with the TR, it
does not affect the load area or interfere with the driver or passenger. A job that only took about half a day
but made a real comfort addition to the car. I have now done three trips to Goulbourn (about 400KM
return) along with some other trips and really enjoy the absence of the hand brake lever.
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SQUEALS OF ANGUISH

Squealing brakes are bad when they belong to someone else but when they belong to the TR, it becomes
intolerable.

The brakes on NPY have squealed intermittently since the beginning, so the first step was to consult Mr Google and
every other know expert and proceed to spend up big on all the special ant-sgealing devices known to man. There
were various special gels, followed by special silicone pads, new springs, swapping pads from side to side and
despair.

| finally decided that brakes do not make a noise for no reason, although by this stage | was inclined to believe that
perhaps that might be the case. Noise from any source must be created by vibration so perhaps there might be a
way of determining what might be the cause. Perhaps like a musical instrument, there are pivot points which amplify
vibration.

On closer inspection | found that the steel backing plates of the pads were quite uneven and rough which presented
in some cases a very thin pad for the antl squeal sprmgs to bear against. A quick few strokes with a file created a
. i nice flat surface to maximise spring contact.

The next step was to see if there were any pivot points which
turned out to be a shiny point on the forward tip of the
backing or locating lug of each pad.

Another quick session with a file on each lobe
ensured a good clearance between the Lug and
the calliper housing.

So far so good. No squeals except for the delight
of the navigator on some of the Targa Tasmania
stages we just did.
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Generators and Voltage Regulators

This article is first draft of theory and operation of generators and Lucas voltage regulators. The
generators on old English cars seem always to be marginal when driving at night with running and head
lights on. Probably the best answer to this problem is exchanging the generator for a more modern (and
higher output) alternator. The Vintage Triumph Register website has details about much of the nuts and
bolts of an exchange. In addition, it has an article by Dan Masters about the theory and operation of
alternators (www.vtr.com). | have borrowed heavily from Dan's work when writing this article. | refer you
to his wonderful diagrams used in his alternator article as they apply directly here too. Anything you find
useful I owe to him, and all errors are of course my own.

Generator - Theory of Operation

In order to understand the theory and mechanics of mechanical voltage regulators, you must understand
how a generator makes electricity. The basic principle is that moving a wire through a magnetic field
induces electrical current flow in the wire. The faster you move the wire, the greater the voltage that is
induced. A generator essentially moves a loop of wire through a magnetic field around and around.
Through one half of a full revolution a positive voitage is created, in the second half a negative voltage is
created. Since generators were created before semiconductors were readily available, there had to be a
mechanical way to avoid making the wrong polarity voltage. This was readily answered by reversing the
connection on the wire loop as it entered the negative phase. The commutator inside the generator
performs this function.

The magnetic field could be created by permanent magnets within the generator, but they are expensive
and bulky and heavy. Additionally, they cannot be modulated to maintain a constant output voltage. Itis
more effective, cheaper and lighter to use some loops of wire to do the same thing. Just as it is possible
to create a current in a wire by moving it through a magnetic field, it is also possible to create a magnetic
field by moving a current through a wire. In order to make the field stronger you can loop the wire back on
itself many times. This way a small current can create a large magnetic field. This is an electromagnet.

In a generator this electromagnet is called a "field coil". It is a series of loops of wire (a coil) which creates
the magnetic field.

Now we have a device that creates electrical pulses of the correct polarity. The voltage coming out is
proportional to the speed of the turning of the generator, and the magnetic field strength of the field coil.
As the engine RPMs increase, the voltage from the generator also rises. Unfortunately, the electrical
systems in a car like a fixed voltage. If the voltage is too high the battery will overcharge and boil over,
light bulbs will burn out and the coil will melt. There must be some way to control the voltage output.

Voltage Regulator - Theory of Operation

For the purpose of an automotive generator the use of a field coil makes it possible to control the voltage
output. We cannot easily control the speed of the generator since this is directly linked to the engine
speed. We can control the current in the field coil. Increasing the electrical current in the field coil will
make the magnetic field stronger. Decreasing the current will reduce the magnetic field. The voltage
regulator performs this function. The voltage regulator also performs some associated functions. It cuts
the generator out of the circuit when the voltage from the generator is less that the battery voltage. This
prevents the battery current from running backwards through the generator, discharging the battery.
There is also a mechanism to prevent too much current being drawn from the generator which might
overheat or otherwise damage the generator. In some models of regulators there is one relay (called a
"bobbin" in voltage regulators) for each of these functions. In the TR2-4 series, and other models as well,
there are only two bobbins. One of the bobbins serves two functions in this case.

The first bobbin we will discuss is the simple "Cut-out relay". It should be more properly described as the
"Cut-in" relay because it keeps the generator out of the charging circuit until it is generating sufficient
voltage for the bobbin to close contacts cutting the generator into the charging circuit. It is set to cut-in at
12.7 to 13.3 volts. Once in the circuit it will stay in until the generator output actually drops well below
battery voltage (11 to 8.5 volts). This may never happen even at a very low idle.
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In the TR2-4 series the second bobbin provides two functions. The primary function is to regulate voltage
by reducing generator output by reducing the current in the field coil. The secondary function is to prevent
excessive current output from the generator, again by reducing output. There are two separate windings
on the bobbin to provide these two functions. In three bobbin regulators the voltage and current regulators
are separate but functionally identical to what is described here.

When the voltage is below a certain set point there is a direct connection of the field coil to battery
(actually battery plus generator) voltage. This gives the maximum magnetic field strength possible and
thereby allows the generator to produce the greatest voltage possible. When the voltage exceeds a set
point, the bobbin opens a contact which puts a resistor in line with the field coil and reduces the current
running through the coil. This reduces the magnetic field strength, and in turn reduces the generator
output. The contact is opened and closed frequently so the electrical system essentially sees the average
of the duration of high and low voltages.

In the TR2-4 two bobbin system, the current regulation is performed by a separate winding on the same
bobbin as the voltage regulator. This winding carries the full current output of the generator. The wire is
wound so that increasing current through the wire will tend to open the contacts and lower the current in
the field coil.

Regulator Adjustment

The only adjustments that you can make to the regulator are the contact gaps and the set points. | will
quote the Triumph workshop manual regarding the adjustments. Their description is concise and
thorough. | will add my comments in italics where additional explanations may be in order.

The control box (regulator) contains two units - a voltage reguiator and a cut-out. Although combined
structurally, the regulator and cut-out are electrically separate. The voltage regulator relay (bobbin) can
be identified as the coil with just a few turns of heavy gauge wire around it. The cut-out relay has many
more turns of the same heavy gauge wire.

The regulator is set to maintain the generator terminal voltage between close limits at all speeds above
the regulating point, the field strength being controlied by the automatic insertion and withdrawal of a
resistor in the generator field circuit.

Cleaning Contacts

(i) Regulator Contacts: used fine carborundum stone or silicon carbide paper  (sandpaper 400 grit or
finer).

(i) Cut-out Relay Contacts: used a strip of fine glasspaper, never  carborundum stone or emery cloth.

Voltage Regulator-Electrical Setting

It is important that only a good quality MOVING COIL VOLTMETER (0-20 volts) is used when checking
the regulator. The pulsing nature of the voltage will prevent a digital voltmeter from settling on a single
reading

Remove the cover and insert a thin piece of cardboard between the armature and the core face of the cut-
out (contacts) to prevent the contacts from closing.

Remove and join together the cables from the control box terminals A and A1. Connect the negative lead
of the voltmeter to the D (output) post on the generator.

Start the engine and slowly increase its speed until the voltmeter needle flicks and steadies, at about
2,000 RPM. The voltage reading should be between the appropriate limits given in Table 1.

If the voltage, at which the reading becomes steady, occurs outside these limits, adjust the regulator by
turning the adjusting screw 1/4 turn at a time clockwise to raise the voltage or counter clockwise to lower.
The adjusting screw can be found on the back of the regulator facing the firewall.
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Adjustment of regulator open-circuit voltage should be completed within 30 seconds otherwise heating of
the shunt windings will cause false settings to be made.

Remove the cardboard.

NOTE: The voltage that you see in Table 1 is not the actual operating voltage of the generator and
electrical system. It is the voltage that is only used for setting purposes.

Voltage Regulator-Mechanical Setting

A copper separator, in the form of the disk or square, is welded to the core face of the voltage regulator
(the coil with just a few heavy gauge wire windings) and affects the gap setting between the core-face and
the underside of the armature as follows:

When a round separator is used, the care gap should be 0.015" (0.38mm). Win a Square separator is
used, the inner gap should be 0.021" (0.53mm).

To adjust the air gap:
Slacken the fixed contact locking nut (on top of the bobbin) and unscrew the contact screw until it is well
clear of the armature moving contact.

Slacken the voltage adjustment spring-loaded screw (on the back of the regulator) until it is well clear of
the armature tension spring.

Slacken the two armature assembly securing screws.

Insert the gauge (feeler gauge) of sufficient width to cover the core face, and of the appropriate thickness,
between the armature and copper separator.

Press the armature squarely down against the gauge and re-tighten the two armature assembly securing
screws. Without removing the gauge, screw in the fixed contact adjustment screw until it just touches the
armature contact. Re- tighten the locking nut.

Re-check the electrical setting of the regulator.

Cut-Out -Electrical Setting

If the regulator is correctly set but the battery is still not being charged, the cut-out may be out of
adjustment. To check the voltage at which the cut-out operates, remove the control (regulator) box cover
and connect the voltmeter between the terminals D and E (the right-hand-most two spade terminals).
Start the engine and slowly increase its speed until the cut-out contacts are seen to close, noting the
voltage at which this occurs. This should be 12.7 to 13.3 volts.

If operation of the cut-out takes place outside these limits, it will be necessary to adjust. To do this, turn
the adjusting screw (found on the firewall side of the regulator) in a clockwise direction to raise the voltage
setting or in a counter clockwise direction to reduce the setting. Turn the screw only a fraction of the turn
at a time and test after each adjustment by increasing the engine speed and noting the voltmeter readings
at the instant of contact closure. Electrical settings of the cut-out, like the regulator, must be made as
quickly as possible, because of temperature rise effects. Tighten the lock nut after making the adjustment.
If the cut-out does not operate, there may be an open circuit in the wiring of the cut out and regulator unit
in which case the unit should be removed for examination or replacement.

Cut Out - Mechanical Setting
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Slacken the adjustment screw (on the fire-wall side of the regulator) until it is well clear of the armature
tension spring.

Slacken the two armature securing screws.

Press the armature squarely down against the core face (copper sprayed in some units, fit with a square
of copper in others) and re-tighten the armature securing screws. No gauge is necessary.

With the armature still pressed against the core face, adjust the gap between the armature stop arm and
the armature tongue to 0.032"(0.81 mm) by bending the stop arm (the stop arm is the metal all arm on the
very top against which the moving armature contact arm (called the "fixed contact blade") rests).

Adjust the fixed contact blade so that it is reflected 0.015" (0.38mm) by the armature moving contact when
the armature is pressed against the core face. Re-check the electrical setting of the cut-out.

Table 1. Open Circuit Settings

Ambient Temperature Open Circuit Voltages
10C (50F) 16.1-16.7
20C (68F) 16.0-16.6
30C (86F) 15.9-16.5
40C (104F) 15.8-16.4
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Wiring Colour Code Table

Many British designed vehicles use colour coded cables to assist in identifying the various circuits in use. This is an
extract from BS-AU7a 1983 Colour Code for Vehicle Wiring, from the British Standards Institution, 2 Park St.,

London W1A 2BS.
(Note that these colour codes may not apply directly to older cars. For example, the wipers on cars up to 1980 (at

least) are not on a separate fuse circuit, so they are not orange, but green. Check the schematic for your car to be
certain)

IMAIN TRACER PURPOSE

Black All earth connections

Black |Brown Tachometer generator to tachometer

Black |Blue 'Tacho_mcme_ne_rato—rto tachometer ) :

Wﬁfeﬁ-—* Electric or electronic speedometer to sensor )

M Purple Temperature switch to warning light

Black Green Relay to radiator fan motor

W Ligﬁt green Vacuum brake switch or brake differential pressure valve to warning light and/or buzzer
Black White Brake fluid level warning light to switch and handbrake switch, or radio to speakers

{Black yellow Electric speedometer
[éTack Orange Radiator fan motor to thermal switch

[MAIN TRACER |PURPOSE

IBIue Lighting switch (head) to dip switch

Blue Brown ' Headlamp relay to headlémp fuse

Blue |Red Dip switch to headiamp dip beam fuse

| Fuse to right-hand dip headlamp

!Blue Ig‘:,%:tn Headlamp wiper motor to headlamp wash pump motor

Blue White a) Dip switch to headlamp main beam fuse : :

[ b)Headlamp flasher to main beam fuse
| ¢)Dip switch main beam warning light
l ' d)Dip switch to long-range driving light switch

IBIue Yellow Long-range driving light switch to Iam—p

Blue Black Fuse to right-hand main headlamp
Blue Pink Fuse to left-hand dip headlamp

Headlamp main beam fuse to left-hand headlamp or inboard headlamps when independently
Blue Slate fused

iBIue 'Orange Fuse to right-hand dip headlamp

s

MAIN [ TRACER PURPOSE

fBrown Main battery lead

Brow Blue Control box (co;npe_nsated voltage control ohly) to ignition switch and lighting switch (feed)
Brown Red Compression ignition starting aid to switch B

I Main battery feed to double pole ignition switch

lBrown "Purple | Alternator regulator feed
Brown |Green Dynamo 'F' to control box 'F'
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I

[Brown [white

White

.

Brown Yell

Brown |Black
Brown |[Slate

| Green

[Klternator field 'F* to control box 'F'

Ammeter to control box
Ammeter to main alternator terminal

ow Alternator to 'no charge’ warning light

Green Brown
Green Blue

Green Red

|Green Purple
]Green 'Light green

Green White
Green Yellow

Green Blac
Green Pink

k

Green Slate

o

!Green Orange

MAIN
Light
green
Light
green
Light
green

Light
green
Light
green
Light
green
Light
green
Light
green
Light
green
Light
green
Light
green

TRACER PURPOSE

Brown

Blue

Red

Purple

Green

White

Yellow

Black

Slate

Orange

Starter réla7 contact to starter solenoid
|Brown Orange Fuel shut-off (diesel stop)

MAIN [TRACER |PURPOSE

Alternator battery sensing lead

Accessories fused via ignition switch

Switch to reverse lamp :

Water temperature gauge to temperature unit
Direction indicator switch to left-hand flasher Ia_mps

'Stop lamp switch to stor; lamps, or stop lamp switch to lamp failure unit

Hazard flasher unit to hazard pilot Ia?np or lamp failure unit to stop lamp bulbs
Direction indicator switch to right hand flasher lamps

'Heater motor to switch single speed (or to 'slow' on tow- or three-speed motor)

Fuel gauge to fuel tank unit or changeover switch or voltage stabilizer to tank units
Fuse to flasher unit ) )

a)H_eater motor to switch (‘fast’ on two- or three-speed motor)

b)Coolant level unit to warning light

Low fuel level switch to warning light

Instrument voltage stabilizer to instruments

Flasher switch to flasher unit

a)Flasher switch to left-hand flasher warning light

b)Coolant level sensor to control unit
c)Test switch to coolant level control unit

Fuel tank changeover switch to right-hand tank unit or entry and exit door closed switch to
door actuator

Flasher unit to flasher warning light

Start inhibitor relay to cﬁange speed switch; or switch to heater blower motor second speed

on three-speed unit

Low air pressure switch to buzzer and warning light

Flasher switch to right-hand warning light; or differential lock switch to differential lock warning

light

Front screen jet switch to screen jet motor

Fuel tank changeover switch to left-hand tank unit; or entry and exit door open switch to door

actuator

Rear window wash switch to wash pump; or cab lock-down switch to warning light
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MAIN TRACER

PURPOSE

Orange

Wiper circuits fused via_igﬁion switch

Switch to front screen wiper motor first speed timer or intermittent unit
'Switch to front screen wiper motor second speed

Switch to front screen wiper motor parking circuit, timer or intermittent unit

Timer or intermittent unit to motor parking circuit
Timer or intermittent unit to motor parking circuit

Orangg Yellow
Orange
Orange
'Orang_e
|Pink

MAIN [TRACER PURPOSE

IPurple '

Purple Brown
Purple Blue

Purple |[Red

Purple Green
Light

green
Purple White
Purple Yellow
Purple Black
Purple Pink

Purple Slate

[Purple Orange
{_

Purple

Switch to head_lamp_or rear window wiper motor feed, timer or relay coil

Light green |Switch to headlamp or rear window wiper motor parking circuit timer or relay coil

Timer or relay to headlémp or rear window wiper motor feed

Timer or relay to headlamp or rear window wiper motor parking circuit

Ballast terminal to ignition distributor

Accessories fed direct from battery via fuse
Horn fuse to horn relay when horn is fused separately
Fuse to heated rear window relay or switch and warning light

Switches to map light, under bonnet IiEht, glove box light and boot lamp when fed direct from
battery fuse

Fuse to hazard flasher

Fuse to relay for screen demist

Interior lights to switch (subsidiary circuit door safety lights to switch)
Horn to horn relay :
Horn to horn relay to horn push

Rear heated window to switch or relay

Aerial lift motor to switch up

Aerial lift motor to switch down

MAIN TRACER PURPOSE

]Red '

Red Brown
Red Blue
m Purple
Red Green
Red White

A1

Red Yellow
Red Black
Red Pink
Red Slate

|Red Orange

Main feed to all circuits mastered by side lamp switch

Rear fog guard switch to lamps

Front fog lamp fuse to fog lamp switch

Switches to map Iight,ander bonﬁeflig_;ht, glo;/e box light and boot lamp when side lamp circuit fed
Bulb failure unit to_right-ha_nd—_si_de and rear lamps

a)Side lamp fuse to right-hand side and rear lamps

b)Side lamp fuse to panel light rheostat

c)Fuse to panel light switch or rheostat

d)IEtEe to fibre optic source

Fog lamp switch to fog lamp or front fog fuse to fog lamps

Left-hand, side lamp fuse to side and tail lamps and number plate illumination
Side lamp fuse to lighting relay

Lamp failure unit to lefi-hand side and tail lamps

Fuse box to rear fog guard switch
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|Slate | 'Window lift main lead

I

I[MAIN |[TRACER |PURPOSE

IWhite |' I‘Ignition switch or starter solenoid to ballast resistor
lWhite [Brown il pressure switch to warning light or éaug_e,_ or starter relay to oil pressure switch
White IBIue Choke switch to choke solenoid (unfused) and/or choke to switch to warning light, or electronic
| ignition distributor to drive resistor
e Starter switch to starter solenoid or inhibitor switch or starter relay or ignition (start position)to
White |Red . ;
bulb failure unit

[White |Purple  |Fuel pump no 1 or right-hand to changeover switch

White |Green  |Fuel pump no 2 or left-hand to changeover switch
White [Light  |Start switch to starter interlock or oil pressure switch to fuel_pump or start inhibitor switch to
green starter relay or solenoid

|White Yellow  |Ballast resistor to coil or starter solenoid to coil l

' Ill_gni_tion coil contact breaker to distributor contact breakér,a distributor side of coil to_vol_tage

White ,BIaCk impulse tachometer
[White |Pink Ignition switch to radio fuse
White [Slate Current tachometer to ignition coil -

IWhite |Orange |Hazard warning lead to switch

Yellow | 'a)Overdri_ve
b)Petrol injection

Yellow
| : _ i 1 m =
I ,' ‘c)Door locks

I |

—

d)Gear selector switch to start
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Installing Driving (or Fog) Lights in an old British Car without Destroying the
Wiring Harness or Annoying Oncoming Traffic

First, make sure what sort of light you have. Hooking them up in the garage is probably not the best way
to determine this, unfortunately. A fog light should have a very distinct upper cutoff (probably a horizontal
edge) where the light stops - the point of a fog lamp is to keep the light low, so it can't reflect off the water
droplets and back into your eyes. A driving lamp won't have such a cutoff - it's just a bright beam, tuned
for long distance rather than breadth.

Common sense (and the law, in some more enlightened climes) dictates that you want to wire driving
lights in parallel with your high beams - they'll only be on when your lights are on (and you've selected
them); if you dip your beams, the driving lamps will turn off, too. | like to wire fog lights in parallel with the
parking lamps, so that if the conditions get really bad and/or the cutoff on your low beams isn't all it could
be, you can run the fogs alone.

This is pretty easy. You need a switch of some sort to turn them on/off, a relay, and a fuse. The discussion
proceeds with the (slightly more complicated) driving lights, with commentary on fogs at the end.

Please note that many of the details below are oriented towards installing these lamps in a Triumph TR4A
- because the person that prompted me to write this up asked specifically about that car (and because |
have just a bit of experience with that model). The wiring colors and most of the details of finding places to
insert in the harness should apply to most British cars and the general principles to most any car.

A lot of people like to use a lighted bat-handled toggle switch for this application, because then you have a
visible reminder in the car that the things are switched on. If your lamps are amber instead of white, you
might not care about this; some of the lighted switches are pretty bright inside the generally dim British
cockpit. Your choice. The Mini and Morris Minor of the mid- to late-60's used toggle switches on the dash;
| know Holden makes a repro of this, and you might well be able to get them from Mini City in the East or
Mini Mania in the West.

For a more modern interior, you might want to use one of the lighted square push/push switches that Dave
Bean sell, complete with the international symbol for "driving lights".

Or just pick up a switch you like from Radio Shack or the local auto parts store.
All vendors mentioned in this article can be contacted by information found in The Monster List.

Figure out where you want to mount it - | have mine mounted on the radio blanking panel. That's not a
horribly convenient place to reach, as it turns out, but it's not awful. | chose a switch that has too small a
handle, too, so it takes some groping around to reach.

For this kind of application, | really like the Marchal 514 relay; it's bombproof, and it has an internal fuse. |
buy them from Dave Bean Engineering; get a couple of the unique fuses, too. Not cheap, though. (If you
object to having French electricals in your British car, Lucas makes the fairly good all-metal 28RA relay,
but you'll need a separate in-line fuse holder, and it will all be more of a nuisance to mount. Whatever you
do, make sure you use a fuse!) Marchal makes a lovely chrome toggle switch, too.

This relay is easy to mount, since there's just a single tab with a pre-punched hole. Pick some reasonably
accessible spot under the driver's side dash; you want to be able to get at the fuse easily, and all your
wiring is there. Chances are that there's a bolt or screw that you can undo and use to mount this without
drilling any holes.
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If you want to do this "right", you want to get properly colored wire! You can get this from British Wiring.
The wire running out to the lamps should be blue with a yellow tracer, 12 gauge (28/0.30 outside the US).
You'll also want a few feet of thinner blue with white (16 or 18g will do, 9/0.30), the same of blue/yellow,
and some 12g brown with blue.

The idea is that you will use the brown/blue to supply the main current to the relay; you get this from the
same place the lighting switch does. The lighting switch has a similarly colored wire coming into it; if you
trace this back, you will find a Lucas barrel connector (under the steering column). If you replace this two-
hole (what Lucas calls a "single") sleeve with a "double", you can now connect four wires together, of
which you need three - the original two, plus the one running to the relay. Connect to the terminal marked
30/51 (#1 on the 514 relay). (Please see note at end for a warning and alternative.)

Both British Wiring and The Roadster Factory seli the sleeves and bullets. Lots of people dislike them, but
| find them to be quite reliable when installed correctly - either soldered, or crimped with the proper tool
(British Wiring sells this, too). If this is not something you plan to do often, just solder the connectors with
rosin core solder and a good soldering gun; otherwise, the crimping tool is a good investment, and you
probably just want to buy a selection of bullets and sleeves.

OK, you've got power to the relay. At the other end, you need to run power to the lights - that's the
blue/yellow wire. You can run it out the firewall along the main harness; if you want to keep it out of sight,
run it underneath and use a loop of black electrical tape every 6 - 8" to support it. It will be mostly invisible.
You can add another double connector at the top of the radiator with the rest to split the wires to the two
lamps, just like all the others. Connect the other end to the terminal marked 87 (#2 on the 514).

Now, you need power for the switch. You only want to have power on this switch when there is power to
the high beams; that way, the driving lamps get turned off when you dip the mains. Find the wire that
feeds the dashboard high beam indicator and trace it back (it's blue with white) to a connector. Again, you
should be able to substitute a single sleeve connector for a double, and run the extra (blue/white) wire to
the switch. Run the thin blue/yellow from the other terminal of the switch to the coil terminal on the relay
(marked 86, or #3 on the 514).

Depending on how you mounted the relay, you may need to run a separate ground from the other side of
the relay coil (85) to the frame; the easiest way to do this is with a short black wire run to bolt on the
frame, probably the same one that's holding the relay. The true Lucasite would buy a ground clip to place
under this bolt, and use a bullet connector on the end of the black wire. The 514 has an integral ground
terminal, #5, so you can jumper that to #4, which is the 85 terminal.

For fog lamps, you do much the same, except that you get power for the switch from the parking light
circuit (red) and run red/yellow wire from the relay to the fog lamps. The sizes and hookup are otherwise
identical.

That's it! Now that they're working, please aim them.

I would probably hook up the switch and relay first, and make sure you can hear the relay click on and off
when you actuate the dip switch and the dash switch. Then run the 12g wires to/from the relay and
lamps...

Note that when you've got all these lights running (plus heater and wipers) you may well be exceeding the
capacity of your stock alternator and the supply wiring to the lighting switch. Do the math (8 amps per
100W of lights) and check under-dash wiring. You may wish, instead, to supply power to the relay(s)
directly from the battery. This won't solve the capacity problem, but will keep you from melting the wire
size in your car. The only possible downside is that the current drawn by the auxiliary lamps won't be
properly indicated on the ammeter.
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ALTERNATOR

We chose to change to an alternator, preferably Bosch which has a much thicker mounting bracket than
Lucas. One with the correct arrangement and shape of mounting bracket is the Bosch BXD1242 which
was used on the Holden Astra, Datsun 180B and 200B and the Nissan Pulsar (81-87). It should be
possible to get one from a wrecker but we purchased new ones for long term reliability. They are rated at
60Amps which allows for plenty of additional electrical accessories. The regulator unit is also simple and
cheap to replace.

To mount this alternator, all that is needed is a replacement front spacer and a bolt. Again, the spacer is a
simple machining job. It replaces the generator front mounting bolt which goes through the front engine
plate. The new spacer locates into the hole in the engine plate and is drilled to accept a 10mm bolt (not
3/8") which needs to be 160 - 170mm long and with 2 nuts and lock washers. You may have to dig around
to find one as there are plenty 150mm long but not so many in the 160 -170 range. The rear hole of the
existing generator bracket need easing out to 10mm with a file.

The mounting bolt goes through the front alternator bracket, through the machined spacer and engine
plate, through the rear alternator bracket, through one nut and lock washer, through the rear bracket and
finished with a 10mm nut and lock washer on the outside. Tighten the outside nut fairly tight so that the
alternator is quite stiff to move. Then tighten the inside nut against the bracket to lock everything in place.
Notice that the rear alternator bracket and tube piece is (correctly) free to move.

| salvaged the adjusting arm (water pump casting to alternator top arm) from the one on the old generator
which had been considerably butchered in the past. A visit to a wrecker might find a better type - needs to
be a bit straighter but still nice and thick like the original one. A tiny cranking of the bracket by a millimetre
or so was necessary to get everything true. The bracket fits behind the top lug on the alternator.

The correct belt is an 11mm x 1005 (eg Bosch 11A1005). The final solution does have a slight
misalignment between the water pump and balancer pulley of a few millimetres but this has not proved to
be a problem. The water pump and alternator pulley should run in the same plane as they are relatively
close.

The alternator has a built in regulator so some simple changes are needed at the old regulator. At the
voltage regulator join all the thick wires together - ie. A1, A and D. | removed them from their terminals,
made a 3 way joiner out of thin brass sheet and taped them in a compact bundle. Take the thin wire off D
and join it to the thin wire off F (tape these as well). Leave the Black earth wire on its terminal (not doing
anything now). Get your auto-electrician to check - charge rate should be 14V.

Good Luck - Rick Fletcher and John Buck
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Battery Preservation on the Occasionally Used Car
How batteries work, what makes them fail and how to extend the life of your battery

How the battery works:

A typical 12 volt car battery is made from 6 cells. Each cell has two sets of lead plates in a bath of sulfuric
acid. Filled with the acid “electrolyte” and charged, one set of plates become positive plates and the other
set of plates become the negative plates. The positive plates have a porous construction with red lead
paste in the plate pores. The negative plates are also porous but are left bare and become spongy and
grey in color. The color difference may be the origin of the red and black terminals we come to expect on
batteries with the red lead plate being the red positive terminal and the grey plate being the black negative
terminal. Opposite plates are held apart by insulating separators. Each cell is in its own compartment so
the electrolyte does not mix between cells. Each cell produces about 2 volts. The positive plate from one
cell is connected to the negative plate of the next cell and so on to add the 2 volts of each cell up to about
12 volts from 6 cells. (MGB people with two 6 volt batteries can take all the battery voltages mentioned
below down by a factor of two for each battery.)

There have been many improvements and variations to the original design worked out in the mid-1800’s.
Old liquid electrolyte batteries (“flooded” batteries) needed to be topped up with distilled water to replenish
the water in the acid electrolyte. These batteries used Lead alloyed with about 12% Antimony to
strengthen the plates. These batteries tend to release a lot of hydrogen and oxygen gas, depleting the
water from the acid electrolyte. The out-gassing was reduced with the change to lead-calcium alloy plates
with only 2% Calcium alloyed into the lead. Reducing the gas production reduces the loss of water and
makes the battery more “maintenance free”. This is why we no longer need to regularly top up the battery
with distilled water.

The separators are used to hold the plates at some distance apart so “+” and “-” plates do not short to
each other. The separators also need to be porous so the electrolyte can pass through and be in contact
with both plates. These separators have evolved from wood to porous plastics to glass fiber.

Variations on the design of the lead acid battery include the glass wrapped plate, the “gel cell” battery and
the “AGM” or the Absorbed Glass Mat battery. The glass wrapped plate uses fine glass fiber wrapped
around the plates of the battery. This glass wrap aids in holding the lead plate in its desired shape when
deeply discharged and helps to hold the shape of the plates during recharge. This extends the life of a
battery that is frequently deeply discharged. These are sold as a “deep discharge” battery for golf carts
and marine use. The “gel cell” uses a sulfuric acid that is gelled so it is no longer liquid. This prevents
spillage, can operate in any orientation and can extend battery life slightly by limiting the loss of sulfate
from the plates. There are some disadvantages to both with reduced capacity or reduced maximum
current available for starting an engine. The AGM battery uses an extremely fine glass fiber matt as the
separator into which the liquid electrolyte is wicked. In this battery there is no liquid electrolyte except that
wicked into the glass fiber. The battery becomes non-spilling and further limits the sulfate migration. The
result is they have a uniquely low self-discharge rate amongst lead acid batteries. Manufacturers are
quoting 2% to 3% per month and my testing of early AGM batteries has shown even lower rates. An
apparent disadvantage to the AGM battery is an increase in the weight of the battery for the same
capacity. This may slow the predicted “all cars will soon use AGM batteries” | have been hearing from
battery manufacturers.

Causes of battery aging:

The problems limiting battery life centre around the fact that as the battery is discharged the lead in the
plates changes to lead sulfate and when recharged it does not perfectly return to its original configuration.
In the liquid electrolyte batteries, some of the lead sulfate precipitates down to the bottom of the battery.
This material is lost from the process and reduces the sulfate and lead available in the battery. Eventually
it builds up in the bottom of the battery to the point that it creates a short between the plates. This
increases the self-discharge rate of the battery until it will no longer hold a useful charge. The deeper the
battery is discharged and the longer the battery is left in a discharged state, the more sulfate builds up and
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the shorter the battery life. If the battery is completely discharged, the battery becomes “acid starved” with
all the sulfate from the acid consumed. The electrolyte is now nearly pure water and the battery cannot
easily be recharged. Adding a small amount of acid to each cell can restart the charging process but if
there is too much acid in the battery, the plates corrode to the point that they disintegrate when the battery
is fully discharged. Lead acid batteries also tend to self-discharge. This means even if fully charged they
will eventually discharge themselves. This discharge is typically 5% to 15% per month even without any
use.

Another aging problem is a result of the loss of water from the acid electrolyte in the battery. Although the
water loss is now greatly reduced, it is still possible to have a low level in the battery. This leaves more
concentrated acid and if the level is low enough to expose the plates, the exposed part of the plates are
no longer available to function as a battery. Refilling the battery will only partially restore function to this
part of the plate. If you should find a need to top up a battery use only distilled, de-ionized water.

The connections inside the battery can be weakened by shock or over-charging of the battery. This can
lead to a very weak connection which fails when a heavy load is placed on the battery. This load can be
either due to charging the battery at a very high rate or discharging a battery at a high rate such as when
the starter tries to start the car. Either way it can cause the battery to literally explode. The high current
flow in the weak connection causes the connection to fail and heat up or spark. This ignites the hydrogen
and oxygen that inhabits the inside of your battery. | can vouch for the fact that pure hydrogen in perfect
combination with pure oxygen is very explosive. The gas inside the battery can have exactly this mixture.
When it explodes, it is particularly nasty as it not only throws bits of the battery around at high speeds but
also coats everything with the battery acid. Lead, Lead Suifate and Lead ions in the electrolyte are not
good for you either. The potential for an explosion is a good reason not to have your battery rapidly
charged as some garages will still do and a reason to stand clear when someone puts jumper cables on a
weak battery and tries to start the car. The battery may be weak due to a failing internal connection.

So what can we do to extend the life of our batteries in our collector cars?

First, keep the battery fully charged.

Use of a trickle charger or a “float” charger on an infrequently used car battery can keep the battery fully
charged and reduce the degradation of the plates, thus extending the battery’s life. Leaving a battery
discharged can ruin a good new battery in weeks to a few months. Keeping a battery with a float charger
on it may extend the life of an infrequently used battery from 2 or 3 years to 6 to 8 years.

There is a debate going about which is best for a battery, recharging weekly or float charging. In theory
the float charge minimizes any change to the plate dimensions and maximized the battery life but some
argue that continuous float charging continues to cause some out-gassing and drive off small amounts of
water from the electrolyte. Since a battery will not self-discharge significantly if held above 12.9 to 13 volts
| believe the best approach is a slightly lower float charge voltage. The difference in battery life is probably
insignificant compared to leaving it only partially charged for just a few days. The longest life | had from a
battery in one of my old cars was one that | charged every few weeks. That battery still started a big V8
after 9 % years of service so maybe there is something to not float charging. | find that | forget to charge
the batteries and | leave them for 3 or 4 months between charging. This is much worse than any
difference in float charging versus charging every few weeks, so | opt for float charging. | reduce the fioat
charging voltage by putting a diode from Radio Shack on one charger lead and therefore dropping the
commercial float charger from 13.6 to 13.8 volts down to 12.9 to 13.1 volts. If you try adding a diode, make
sure you put the diode in so the current can flow. Putting the diode in backwards will stop the charger from
float charging the battery. You can check by measuring the battery voltage with and without the charger.
Whether this is beneficial is still an unanswered question. Battery manufacturers all call out a slightly
different float voltage level with liquid electrolyte the lowest around 13.4 and gelled batteries the highest at
around 13.8 volts.

The major “no no's” on batteries include:
Over charging or continuous charging — this is death to a good battery. This is easily done by leaving an
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older charger on the battery longer than needed to fully charge the battery. It drives the water out of the
electrolyte, increasing the acid strength and lowering the electrolyte level. The exposed part of the plates
dry out and are destroyed and the wet parts of the plates are damaged by the higher acid concentration.
The new “automatic” chargers prevent this by charging to the 14.4 to 14.6 volts needed to charge a
battery and then when the charging current (or charge rate) reduces, the automatic chargers will reduce
the charge voltage to a lower “float” charge voltage, thus preventing over-charging.

Too fast discharge — This can heat up the connections between plates or in extreme conditions heat up
the plates and cause warping which causes shorts and kills the battery. Usually you will only have this
problem if the battery is too small for the application. Size the battery to your car.

Too fast a charge - This causes faster gas production inside the battery than the battery can burp out and
causes uneven charging in the battery. The result is irregular plates, faster plate degradation and a
drastically reduced life of the battery. A good rule of thumb for most lead acid car batteries is to recharge
at no faster than a four hour rate. For a 60 ampere-hour battery as in the typical small car battery, this is
60 amp-hours divided by 4 hours or 15 amperes. So a 6 or 10 ampere charger is fine. Don’t put a 200
ampere car starter on a battery and try to recharge it in 20 minutes. You can put a lot of charge back in a
battery in a hurry but you won’t have much of a battery left when you are done.

Over heating - A hot battery is a short life battery. Keep any heat shields or add some to prevent the
battery from absorbing radiated heat from an exhaust manifold. This is one reason some car
manufacturers removed the battery from the engine compartment.

Contamination of electrolyte with non-sulfuric acid, salts and minerals — almost any impurity in the
electrolyte will shorten the life of the battery. This includes most “battery additives”. Use only distilled or
de-ionized water to top up.

Low electrolyte levels - Too low and the exposed part of the plates will dry out and become worthless, too
high and you will weep or burp acid and corrode your battery terminals and mountings. Also be careful not
to add too much acid. Doing so and deep discharging will completely deplete the lead in the plates and
destroy the battery when recharged.

Complete discharge - OK this is hard to avoid if you leave the lights on overnight. Just don’t wait days or
weeks to recharge the battery, do it right away. Complete discharge causes electrolyte conversion to
water. If this happens you may recover the battery by extended charging or in severe cases add just a
very small amount of acid to each cell to get the electrolyte to start functioning again.

Freeze damage to your battery. A reasonably charged battery has electrolyte with a high specific gravity
indicating a high acid concentration. High specific gravity electrolyte will not freeze at most temperatures
to which we will ever expose our cars. However, since a discharged battery is left with nearly pure water
as the electrolyte, it can freeze. As you might imagine this is death to your collection of plates, separators
and battery housing. Keeping your battery charged during the cold months will prevent this.

A few Hints and Myths

The Concrete Myth:

There is a popular belief that leaving a battery on concrete will cause the battery to be ruined. In all the
research and readings on batteries | cannot find one valid reason why this has any scientific validity. |
have even tried it by storing identical batteries, one on concrete and one up on a bench. There has been
no measurable difference in performance or life. | believe this myth comes from leaving a battery on the
floor and forgetting to recharge or float charge the battery. A battery not float charged is a battery that self-
discharges. A discharged battery does not live long. It should make no difference if on concrete, plastic, in
your car or strung up from the nearest tree limb. If you let it sit, it will go dead and will not recharge. Keep
you batteries charged!
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A Painfully Learned Lesson

Don’t connect a new “automatic” style battery charger to your car without a good battery also attached.
Not even for a second. | found out, somewhat painfully, that some of these new chargers, will produce
voltage spikes of 50 volts or more without a battery attached. Once connected to a good battery, the
spikes are gone. Putting this high voltage on your older car will probably not do much uniess you have an
electronic ignition or possibly an electronic clock. On a more modern car, connecting one of these
chargers without a battery attached can destroy some car computer “brains” or damage “always on”
circuits for digital clocks or alarm sensors. It does not take much of a load on the charger to reduce this to
a safe level but modern car electronics have such low drain that they don’t create enough load to eliminate
the voltage spikes. If you disconnect your battery and don’t want to lose the computer memory, don‘t use
an automatic charger. While a small battery or other drain on the charger will help hold down these spikes,
it's best to wait until you have re-connected your battery before connecting the charger.

TRIUNPH ELECTRICAL SYSTEMS

This brief article seeks to explain the technicalities '
of the Triumph electrical system. It will help in understanding
the complexities of the electron flow that mystifies some of us.

Faust Carello, Joseph Lucas and Robert Bosch are often referred
to as the ‘Princes of Darkness'. This is really unfair and
displays an inability to comprehénd the basically simple
principles of the automotive electrical system.

Forget all that nonsense you have read about magnetic fields
and the flow of electrons along 2 conductor. For that is what
it is, NONSENSE, a-myth put about by electrical 'engineers'

to support their lavish lifestyles and crazy theories at our
expense. The reality is SMOKE,

When you think about, it all becomes startlingly obvious.
Smoke makes all electrical things function. If the smoke
escapes, then the thing stops working. Just think back

to the last time that you had to grovel down Deside that oil
soaked Triumph sump to replace the starter motor. Did it
not start to emit smoke before it ceased to operate? Of
course!

The battery stores up lots of smoke dissolved in the battery
acid . This is why they were once called accumulators, back
in the Gloria days, until it became apparent that budding home
mechanics were likely to twig to the secret. Naturally, if
you try to dissolve too much smoke in your battery it will
escape through the 1ittle holes in the top. This is why the
new style batteries with the sealed tops explode when they

get too much sSmoke in them.

The wiring carries the smoke from one device to another,

pumped around the system by the alternator. When the wiring
springs a leak, it lets all the smoke out and everytning

along that piece of wire stops. The starter motor needs lots
of smoke to make it work properly, so it has a very thick wiring
going ihto it.

le, isn't it?
Stwple, isn't it Reprinted from the Ciub Lotus Newsletter.
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Conversion to Negative Ground

From The Trumph Standard — SCTOA Sep "88

In convension from & Positive Ground to a Negative
Ground worth it? 1 you're 3 purist, maybe nol. Butif
you wouldd tike 10 add some modem electroncs such
as ann AM/FM Cassette player, Radar Deteclor, 0cd
CB Radio you may want ks consuder converting loa
Negative Ground. True, a power inverter could be
uses )wtm kind and how much power will be
reqe  Ftor all your boys? 10 easier o convert than tn
try anud second guess your requirements for the future

Is converting difficult? Not as difficult as working
with a Power converter and the change 18 easily
reversible. just use the following simple steps.

1. Disconnect the ground (positive) cable from the
Battery

2. Duconnect the other cable from the battery
{negative) that goes o the starter solenoxd

3. Rotate the Battery 180 degrees.

4. On the sgrutuws coil, reverse the connections so that
the positive {+) or {CB} is connected to the winng
harness and the negative (-) or (SW} is aomnected
o the distnibutor.

5 Belund the dash panel, unscrew the knurled nut
holding the retaining bracket kw the ameneter,
Pull the smmeter out of the dash slowly, Stide the
push-on connectors off and reconnect them in the
reverse of how the were onginally connected
Rewnstall the amimetes

6 }_mnect the battery cable from the starter solenod

to the positive lermunal of the battery Sice thas is
the positive lead you maey want to replace the
black cable wath a rad cable.

7. Reconnect the grosund cable b the negative ternunal
of the battery. Since this 1s the negative lvad you
may want to replace the rad cable wathi a black
calsde,

B STOP - IMPORTANT. The nest twes steps cowver
pulanizing the Generator [0 insures that whon yeu
start the car, the Generatiw outpol s sot uppasing
the polanty of e aew reversed battery

9. Duomwcd e SMALLER fead froum the winng
Taariess tes the fekd windng connection ol e
generdtor (sinall spade lug)

I Obtamn ¢ prece of msulated wite that 1s fogg enough
1o reach from the posiive battery ernunal b the
frld windtug connes bor of the greiwrator {step ¥)
Take cae end of the other cable and connect it o
the Posilive end of the Baltery {you don’l want
sparks near the battery that could cause an
exphsion) Momentarily touch the uther end of
the cable 1 the field wuuling cmnector of the
generator together several himes {caretul you
dun’t short it o the chussis or enging metal)
Unless it's braght out. you shoukd see a small
spark each hme you do it

1. Discormect the jumper wire and reconied the
snall wice 80 the field winding connecior on e
generator

12. Start your car and chech ti make sure e anuneter
15 reading mn the plus { 1) sde.

Congratulations, you now have a negative ground car
and you can now mstall all the neat htile toys you
want {except samic boomers) Some of you may ask,
“What about the starter mator and other gauges?”

Electrically, the staster 15 a series wound oo Series
wound mokies always turn in the sanw direchon
regardiess of pulanty of the DC power sowrce. Of the
gauges, only the Temperature gauge can TRes and the
fuel gauge in the TR2, 3 & 4 are electrcal. They
actually rely on an intemnal hieating clement loheat 4
brnecallic strip that then provides e motuon that
muves the repective gauge’s needle As such, the
gauges” intemal heating element i3 also msensitive 1o
polanty it you think about that for 4 naienl, you
will realize that is why those geuges take a bew

sy uuds 0 return to their off pasition when you kill
the ignstion switch (the elesmwents need o coold deswn).

Editor's Nole: This artickes was vrginally wolten by
Dave Bunwil us Dec. 1985 Traonpit Stamdard. Bill Sold,
VTR Presudens. peovided some addibonal mbormates
i g arinbe thal appeared a1 4 later issue o the
Enelrds Cliaaned. Upsy teying the conversim, F i
st prostenns which | have editnd mito das artiche ax
wril 3 s isates -0t batlery cable coboe stamdaras
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Replacement Distributor

There is a limited call for a replacement (better) distributor for the TR. The original Lucas distributor works well when maintained
correctly but these days, can be worn to the extent that they adversely affect the engines operation. This was the case with mine
and a new distributor was not an option at the time. Also | wanted to go to an electronic distributor and do away with any points or
condenser problems. It was also a consideration that | wanted to see if | could.

After much research at my local Pick and Pay wreckers | came up with two options. The first was the 81 Nissan Pulsar and the
second was the 81 Honda Civic. Both models fit in that period where they had electronic ignition but not fuel injected; hence the
ignition is not managed by the engine CPU and contains both mechanical and vacuum advance/retard mechanisms.

| first went for the Nissan as all the components are enclosed within the distributor. With the Honda unit, a small module is
mounted on the bulkhead. The problem | found was that almost all the Nissans had their electronic internals removed. That told
me there must be a problem so | went for the Honda option {they were all complete). The spigot part of the Honda and Nissan
housing is the same diameter as the Lucas. Also the main drive shaft on both the Honda and Nissan units were the same
diameter as the Lucas. Together with the fact that they both spin in the same direction as the Lucas, it makes for an easy
conversion.

When | purchased my Honda distributor, | also took the external module and a section of the wiring loom so that | could work out
how it should be wired. There are other modules available such as Bosch that will work.

Stripping.
e Remove the two distributor cap retaining screws and the distributor cap.
¢ Remove the rotor button by pulling.

o With a suitable punch, drive out the pin that retains the drive gear and remove the gear. Ensure there are no burs on the
shaft.

e Remove the two screws retaining the internals. Lift out the base plate. This may be awkward due to the lower magnet
but can be lifted out.

e Remove the two screws that retain the vacuum mechanism and remove it.

e Carefully remove the shaft and internals by pushing then through the housing. Ensure that the two spacers that go under
the internals retaining screws are not lost.

o Prise out the soft plug in the end of the shaft and remove the retaining screw.

* Remove one end of the two fly weight springs and remove the upper shaft together with the magnet and coil. No further
dismantiing of this section is required.

o Remove the two fly weights. Carefully clean all parts.
Modification.

e Cut 0.250" from the gear end of the main drive shaft. An abrasive disc is best for this as it is a hardened shaft. Dress the
end of the shaft on a grinder to give a small chamfer.

e Drill a 1/8" hole in the fly weight base plate as per diagram.

o Fit the new timing advance stop to the plate from the bottom and line it up as per diagram 2. With a suitable hammer,
peen the small end to fix the new stop in position.

BR
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It Failed to Proceed, the Coil?

Jump in, turn the key, push the button, engine cranks but will not start. Sound familiar? Well it happens to us all at
some time or other and as in this case, at the most inopportune time. My wife, Gwen, and | had packed the TR for the
TT to Lightning Ridge and were ready to go.

| started the trusty TR and backed it out of the garage and turned it off. Closed the garage door and Gwen set the
house alarm and shut the front door. We jumped in all full of enthusiasm for the upcoming tour with our TR friends. |
turned the key, pushed the starter button and after a few splutters the engine died not to start again.

Panic......we were due to meet rest of the tour (13 other TRs) in fiteen minutes. There are basically four things
required to make an engine go. Fuel, spark, air, and compression. Compression cannot be achieved without air and as
the engine sounded OK during cranking, | immediately discounted air and compression as a likely cause of my
dilemma. That left fuel and spark.

In my mind | discounted the carburetors, as it was highly unlikely that two fine pieces of equipment such as SU
carburetors would fail at the same time. It is possible but not likely. The easiest next step was to check to ensure we
had fuel and that it was getting to the carbies. Yes there was fuel in the tank and removal of one of the float bowls
confirmed that when the ignition was turned on, we had fuel flow and no water.

My car is fitted with an electric fuel pump. That only left spark. I pulled number one plug lead, attached it to a spare
spark plug, earthed the plug and had Gwen crank the engine. Yep, there was spark. Not the best spark but spark.

Now | was getting a little confused. All four things required for ignition were there, spark, fuel, air, and compression.

Now it is at this time the mind starts to think of all the improbable things that could be wrong. Up until this time | had, |
thought, maintained a strictly logical trouble shooting approach. Distributor | thought.

My car is fitted with an electronic distributor from a Honda Civic, maybe it was faulty. | did not have the info or tools to
check it so | would change it. | found the original Lucas distributor and after stripping and checking it | fitted it to the
engine.

During all this | received three calls from Register members after both second hand parts and technical information. It
was during one of these calls that | fitted the distributor 180° out of sync and had to redo it. Distributor refitted and the
electrics jury-rigged to separate the wiring required for the Honda distributor, it was time to try it again.

No luck, and it was luck | was relying on, not good trouble shooting practice.

The only item left was the coil. Now in all my years of motoring, over 49 years of it, | have never experienced a coil
failure. Good trouble shooting practice tells us to take a logical approach and to try the simplest things first. It would
only have taken a couple of minutes to try another coil. Had | been able to try a new coil | would have but | did not
have a spare and after all, the coil gave a spark.

So at this point | had put aside the logical approach and gone for the distributor. | dashed up to the nearest Repco and
purchased a new coil. This coil was temporarily connected and varoom. The engine immediately started. | fitted the
coil correctly, tied up the temporary wiring | had done, closed the lid, cleaned up, locked up, and departed some two
hours late.

We met up with the rest of the tour about fifty klicks short of our first night's stay. Needless to say they all felt for me
and at least half of them were carrying a spare coil. The car performed well on the tour and on returning home |
checked out the failed coil. The primary coil resistance was within specs so | temporarily fitted it to my TR and it
started, ran for about three seconds and stopped. It would not start again. | have no idea what the problem with the coll
is but this little exercise confirms the need for good and logical trouble shooting practices. BR
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Hi-Torque Starter Guide
WHICH STARTER FITS YOUR TR

Pinion engages

TR3A
From Tﬁ,_ ! 1
Use Part A o,TlfB?

Pinion engages
tront of fiywheal

TR2-TR3 -
TR3A prior to TS50001
Use Part No.T481 ~

Hopefully, this basic information will end the confusion that has been occurring in relation to early and late TR starters, flywheel ring gears and
modern High Torque starters. Being a little long in the tooth, some of our cars have had starters, flywheels and engines swapped; hence, you
should confirm what you have before ordering. Reference to these photographs should clarify the situation.

Before replacing your starter, first check the body length to verify the starter version fitted.

240mm Body = Early starter. 170mm Body = Late starter.

After removal of the starter, inspect the exposed portion of the flywheel ring gear. Presence of bolt heads retaining the ring gear confirms a
iate type flywheel (and late starter). Lack of bolts (shrunk on ring gear) confirms the early starter.

The early {large) starter, often referred to as the bullet or bomb shaped starter was fitted to TR2, TR3 and early TR3A (prior to TS50001). This
starter is easily identified by the 240mm body length.

These starters utilize a bonded rubber drive coupling which can fail resulting in the starter rotating without cranking the engine.

Being so large, it is generally necessary to remove the exhaust to get it out of the engine bay. When the starter is operated and starts rotating,
the starter pinion moves forward axially to engage “THE FRONT" of the flywheel ring gear, slowly wearing away the front of the ring gear teeth.
IMPORTANT.

The high torque starter also engages with the front of the ring gear, hence, if the front halves of your ring gear teeth are worn away; do not
expect the High Torque starter to operate correctly. The original late 3A (smailer) starter utilizes a pinion in the starter Bendix drive which is
pulled into the rear of the flywheel ring gear.

The fact that the pinion in both the early and late original starters is slowly rotating when engaging with the ring gear explains the wear on ring
gear teeth.

The good news for TR3A owners with the late starter and a worn out ring gear is that the late type High Torque starter engages with the
previously unused front side of the ring gear, eliminating the need to replace a worn ring gear.

Like alt modern starters, the high torque starter pinion is pulled into mesh with a lever while both starter and engine are stationary, greatly
reducing the possibility of future wear to the flywheel ring gear.

Reasons for problems with high torque starters;:

* Incorrect starter fitted.

+ Failure to use Loctite on starter adaptor plate bolts. SEE BELOW.

+ Last year the Register received five starters with incorrect pinions. Al of these now recalled. Cost us less than Toyota!

FITTING THE HIGH TORQUE STARTER

These universal starters are designed to fit a number of vehicles.

It is usually necessary to remove the 4" diameter Allen head bolts and rotate the starter adaptor plate to find a position where the starter body
does not foul the TR engine block while providing access to the head of the starter motor retaining bolt.

The normal position is with the starter solenoid facing out and downwards.

This provides easy access to the main starter terminal.

The solenoid should be clear of the exhaust.

IMPORTANT.

The %" adaptor bolts carry full starting torque. They must be tight.

You must use Loctite retaining compound when refitting these %" Allen bolts.

Don't blame the starter for badly fitted adaptor bolts!

HOW TOWIRE IT UP

Simply use a small wire to bridge the small solenoid terminal to the large terminal on the side of the starter and connect your existing large
starter cable to the same large terminal on the side of the starter. (See photo above)

Allan Bare
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T he importance of being well connecied

I believe it would b far o sav that the majonity of clectrical faults in a motor vehicle stem from a bad
connection ol ane sort or another, whether 1t ts a corroded or foose terminal or a worn generator brush. the

tesult ts still a bad connection

L lectneal connections are seldom checked uniil a prublem anses, and cven then the connection at fault can
be quite clusive

Bad connections are the result of insufficient area of vicctical contact between conduciors and need nod e
the proverbial loose cofnection”. an apparently firm connection can be faulty due w an oxede interisce
hetween the corductors which necd only be microns thick. this type of problem is often found between
mating surtaves of washers. spade connections and nvets and is guite msidious as the conductive capacin
of the conmection is progressively reduced over a penod of ime. offen without any exicmal o idence. most
electroplated surfaces can snlv offer protection for a lemited hime

Ftom 3 safety pomt of view, the most rmportant connection n the cur 1s the one between batien andd
enuing. as this 1< often made via the bodv and o chassis using an canh sirap berween cnging and bady

1 the battery-body cunncction 1s gowd and cngine-bndy cennection poer then. during stard ap. vory ugh
eleccal cumrents may e mduced m components not desioned 1o carn them: such componenis as
emperature zauge capilian whe. it pauge tube choke cable fuel line, tachometes cable

I he current mduced can casihy be igh enough to bring the component(s) 1o ted heat with possible
disastrous wsylis

tHere 1s a Jist o some “connecaon problems fo look for i older cars

Missing broken carth sitap between engine and body . bad carth strap conticction

inadequate capacity of engine-hody eanh sirap

inadequate cupacity of hartery cable-body connection

interface corroston hetween bartery post and clamp

interface corrosion between batiens cable wires and clamp scan apply 1o uniary assembls as well as
wprrate clamp- cable assembly

Powr starter motor pertormance dug 1o pant apphed to intetiace ends of starter motor body and of
interface sutiaces of emd plate  bearing camici

Gienerator probiem as above

Pour miermittent generator performance due to poor conductinity at mounts

tadised pownts of voltage regulator and cuteut due o long penod of disuse

amy terminal washer, nut, butlet of spade conncctor with a dull osudised finish

imerfice comrosion in niveted conneehions creiays. switches. gencrator errunals: — can usuatly be
corrected by cleaming top of nvetadpacent metal and soldenng over

Pour ni carth connecuon between fuci gauge case and body ( dashbosrd )

Poor il earth connecuion between fuet tank sender and body

Intermitient connection between fuel tank sender Nloat suppon arm and sender body

Lack of secure earth connection oeiween tasl gt bases and hads — a common canh relum wire
connecting all bases 1< recommended

Imterface corfusion of headlight carth return connections

t.ack of secure earth connection berween instruments and dashboard thody 1
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GENERATOR REPLACEMENT
INSTRUCTIONS
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GENTLEMEN START YOUR ENGINES.

| have own my TR for some fourteen years. On the way through restoration things were checked and
repaired/replaced as needs be. Starter motors tend to be under stressed; they burst into life for a few
seconds and then go back to sleep for hours unlike generators that are always busy.

It was always slow to start but it did start. Then it started to jam as my Mini did back in the 60’s so grab
the spanner that you keep at hand, up bonnet, quick twist and away you go. This became more prevalent
so | gave it to a friend (Dr Lucas) whose hobby is fixing Lucas which appears a lot in his car collection.

When | picked it up | asked what was wrong with it. The reply was “Everything”. Apparentiy it shouldn't
have worked. Everything was original though worn out. He rebuilt it but suggested that | get another and
he would overhaul that as a spare which is what he did.

It stopped jamming but was still slow to start so to help matters | started it under the bonnet which
caused me to know that it was turning at about 20 RPM. It was cold morning in Beechworth that caused
me to realise that things needed to change so upon return home | had the starter changed over. Nothing
changed. | was speaking to the mechanic who happened to mention, “Oh by the way that new starter had
the wrong pinion on it so | swapped them over”. | started to consider that comment.

| read that the old bomb starter for the early TR’s has a shrunk on 91 tooth ring gear with a 9 tooth
pinion. The long nose starter for the later TR’s has a bolt on 90 tooth ring gear with a 10 tooth pinion. So |
dived under the car, pulled the starter forward and counted carefully three times and kept on coming up
with 11. Out with the starter, swapped the pinion over and for the first time in fourteen years it burst into
life!

For those who are interested in such things the starter should be stamped M418G 25550A (pinion no
291806). My starter was stamped M418G 25533D (pinion number 255194). The first set of numbers
applies to a vast number of vehicles. All the long nose starters have it. M=motor, 418=4 1/8" diameter
case, G= diecast commutator end bracket or frame.

25533D applies to Rover 75/90, Land Rovers ,Morris Commercials and Daimlers from the mid 50’s to
the early 60’s.

25550A applies to Morgan +4, Vanguards and TR3a in the late 50's to early sixties.

What was the difference between the two? Actually the only difference was in the pinion and sleeve.
One part number.

Of course there is an extensive list of applications for starter numbers. They vary in not only things like
number of teeth on the pinion but also in direction of rotation which really causes starting problems.

Terry Hicks
12/2015
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COOLING THE SIDESCREEN TR
A series of articles by Brian Richards

Without doubt | would say that the most common concern TR owners have regarding the performance of
their cars is that of engine cooling, or rather the lack of it. This has led to this outpouring but it should be
emphasised that it is composed with the operating conditions found in Australia in mind. Cold climates
cause other problems that we fortunately do not experience.

The TR's engine cooling system is quite a basic one without the intricacies of the modern systems.

Before we look at the system itself, we should get some understanding why we need it at all. After all, if
we could retain all the heat energy released during combustion the engine would be much more efficient
than it is. The problem is that the materials available to be used in the construction of the engine would not
stand the heat. Materials are available and engines have been built that do not use any coolant at ali..... |
know..... We have all had one of them at some stage but these were designed to run without coolant. The
cost of these is prohibitive and life expectancy low but more importantly they are diesel.

When combustion takes place, the heat generated is quite high. High enough to destroy pistons valves
etc. very quickly. The temperature of all these components must be controlled. Internal components such
as pistons, rings, etc. are cooled primarily by the engine oil and contact with the components that are fluid
cooled (block and head). The temperature of the fuel air mixture in the combustion chamber is also a very
important factor in the engines operation. It must be kept at a temperature that will not allow it to self-ignite
before the spark is introduced or explode once the spark is introduced. If this happens we get the ‘pinging'
sound we hear (pre-ignition and detonation).

The mixture is heated by a combination of,

¢ Heat generated by the compression of the mixture.
» Heat soak from the cylinder head, pistons, cylinder, etc.
s Heat generated by the combustion itseif.

It can be seen then, that the engines coolant temperature not only effects the physical components of the
engine but also the combustion process and hence performance. Whilst the prime source of heat is the
combustion process, heat is also generated by the friction of the moving parts in the engine. The oil
primarily carries this heat caused by friction away.

So we have the heat generated by both combustion and friction to control. Of the heat generated by
combustion approximately 1/3 is lost out the exhaust, 1/3 lost through the cooling system, and 1/3 is
converted to power (HP). Of this last 1/3 some is then lost to friction in the form of heat. It is important to
note that if you increase the HP output of the engine you also increase the load on the cooling system and
exhaust by the same amount. This increase will of course only be felt when you use the additional power.
Our concern here is with the 1/3 lost to the coolant system. This system not only consists of the one, as
we commonly know it, (radiator pump, etc.) but also the surfaces of the engine exposed to the air stream
(block, sump, cylinder head, rocker cover, etc.) and an oil cooler if fitted.

Let’s look at what we term the cooling system. On the TR this is as stated previously, a fairly basic one. It
consist of,

Radiator the means by which the heat is transferred from the coolant to the air stream.
Radiator Cap Maintains the required pressure in the coolant system.

Coolant. The medium used to transfer heat from various parts of the engine to the radiator.
Water pump. The devise used to circulate the coolant around the system.

Thermostat. Controls the temperature at which the coolant is directed to the radiator.

Drive belt. Transfers power from the crankshaft to the water pump and generator.
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» Temperature gauge. Provides the operator with limited information on how the cooling system is
functioning.

Hoses & pipes. Directs the coolant from the engine to the radiator and back again.

Internal passages. Directs coolant flow around the various hot parts of the engine.

Cooling air passages. Directs the airflow through the radiator and then away from the engine bay.
Fan. Provides airflow through the radiator when the vehicle is stationary or at low speed.

First the system must be full i.e. No air, only coolant (note coolant not water). More sophisticated systems
use a fully de-aerating set up that continually bleeds any air trapped in the system and increases the
coolant pressure in the head and block. The TR's system does not so it is important to ensure that it is
correctly filled and the level maintained.

When the engine temperature is below the thermostats operating temperature the water pump causes the
coolant to circulate through the engine and out to the thermostat housing. As the thermostat has not yet
opened the coolant is directed down the bypass hose back to the water pump inlet. No coolant passes to
the radiator.

As the coolant outlet temp increases it passes by both the temp gauge sensor and the thermostat sensor
(a wax bulb). Once the coolant temp at the thermostat reaches its operation range, the wax expands and
opens the thermostat against the tension of a spring. Coolant is then allowed to flow into the radiator top
tank, down the various tubes into the bottom tank where it is collected then directed back to the water
pump through the lower radiator hoses and pipe.

If the coolant temp continues to increase, the thermostat opens further allowing even more coolant to flow
through the radiator. As the coolant outlet temp from the engine drops, the thermostat will start to close
and restrict coolant flow to the radiator. In this way the thermostat attempts to control the engines coolant
temperature.

All sounds easy so why all the problems. The reasons are many and varied. First let's assume that it is a
standard system and look at the various components.

Radiator.

The radiator works as follows, the coolant enters the top tank and is distributed across the top of the core
and then travels down the individual tubes to the bottom tank. Here it is collected and directed to the lower
radiator outlet. As the coolant passes through the tubes, heat is transferred to them and then to the
airflow. The amount of heat transferred is directly proportional to dT (where 'd'=Delta) or the difference
between the hot surface and the cooler surface. So as the ambient temp rises, dT would decrease and the
heat transfer would also decrease. Also if the coolant temp increased, dT would increase and heat
transfer would increase.

When the TR was designed, the most common coolant in use in Australia was straight water. This allowed
corrosion to occur in the system and together with dirt from various sources (dirty water, casting sand,
Dutzt from the air drawn in when the engine cools, etc.) would form a slurry in the various passages in the
block and head. A thin coating of rust would form on all the wet surfaces and acts as an insulator. If the
engine experienced an overheat (boiled) it would agitate this slurry and circulate it through the system.

The usual end result is that it would tend to be filtered out by the radiator and either block or restrict some
of the tubes. This is the reason that once an overheat is experienced in an older engine, it would continue
to experience them, even if the original cause was fixed, until the radiator was cleaned.

Putting a flushing compound through an older engine can also have the same effect, even if it is correctly
flushed.
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The only way to effectively clean a radiator is to remove it and have the bottom tank removed and the
individual tubes cleaned.

Standard cores also have a hole for the crank handle. This effectively reduces the core by up to 20%
(depending on how the hole is incorporated).

As a matter of interest, the coolant temperature drop across the radiator is only about 10 ° F(7 ° C).

Coolant.

The original coolant was water but today we use a coolant consisting of ethylene glycol (EG), corrosion
inhibitors, and water. The ratio of the ethylene glycol to water recommended for the TR is 1/3 to 2/3 water.

The need for corrosion inhibitors is self-evident, ever removed your thermostat housing or what was left of
it, but why the ethylene glycol. The EG acts as an anti-freeze, an anti-boil, and as a wetting agent. Its anti-
boil characteristics are of most importance in Australia with the wetting characteristics a close second.

If we looked at the individual areas around the coolant system, especially around the cylinder head, you
will find areas whose temp is well above that felt at the thermostat (and temp gauge). The temp at the
thermostat is only the average of the outlet temp. Some areas will rise above the boiling point of water.
This localised boiling can cause cracking or distortion of engine components

To prevent the coolant from boiling, the system is kept under pressure, which raises the boiling point to
about 225 ° F(107 ° C), but in today's environment this is not really enough. The addition of 33% anti boil
raises the boiling point to about 235 ° F(112 ° C).

Another phenomenon is after boil, where heat stored in the various components soaks into the coolant
when the engine is shut down. You sometimes can hear this if you only use water and/or your radiator cap
is defective. This is normally experienced if the engine is shut down immediately after some hard driving
and as such it is always a good idea to let the engine temperatures stabilise before turning off the cooling
system by shutting down the engine.

Good engine coolant can reduce the instances of this.

Water Pump

This is a very simple and common type of pump known as a centrifugal pump. It utilises centrifugal force
to move the coolant from the centre of the pump's impeller to its outer rim. This creates a low pressure at
the water pump inlet compared with the outlet and causes the coolant to flow through the system.

Very little goes wrong with the pump unless there is some mechanical failure. The most common problem
is a leaking seal. This is the seal that stops the coolant from leaking out around the water pump shaft.
Seals simply wear out but leaks often occur because of foreign matter circulating the system or failure of
the water pump bearings that allows the shaft to run out of alignment.

Water pump seal leaks do not always show when the engine is running. While running the spinning
impeller creates a low pressure area at its centre (close to the shaft) and this can cause air to be drawn in
and circulate the system. This can lead to air pockets and localised overheating that does not show on the

gauge.
Another failure that can occur is the impeller spinning on the shaft.

The impellor spinning on the shaft is the only one that can cause an overheat problem and it will cause the
problem under all conditions.
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Water pump bearing failure is normally caused by an incorrectly tensioned drive belt. The ‘Bush Mechanic
wrote an excellent article on the in issue No 8 (Jun/Jul 03) of Sidescreen.

The pump must be removed to repair any water pump failure but is generally the last place you would look
for the cause of an overheat.

Thermostat

The thermostat is basically a temperature sensitive valve. It is fitted between the outlet on the cylinder
head and the radiator. It has a wax bulb that expands as the temperature rises. This in turn forces the
valve open against the tension of a spring. The original thermostat had a shroud or skirt around the
operating valve. As the thermostat opens this shroud would move to cover the bypass line and so restrict
the amount of coolant that would bypass the radiator. It can be seen then that the thermostat continually
modulates the amount of coolant that would flow down both the radiator and bypass line. This two coolant
flows would then mix at the water pump inlet.

The temperature at which the thermostat starts to open is around 158 ° F(70 ° C) and is fully open at
around 195 ° F(90 ° C). The manual gives directions on how to check thermostats and is fairly
straightforward. Never place a thermostat straight in boiling water. It can cause it to fail.

As previously explained the original thermostat is actually two valves in one, with the shroud closing off
the bypass line as the thermostat opens. These thermostats are not readily available and modern units
are normally fitted. They do fit OK but do not have the shroud and as such do not perform the important
function of closing off the bypass line. This allows coolant to continually bypass the radiator, even when
the engine is approaching overheat.

In our generally warm climate we can overcome this problem by inserting a restriction in the bypass line.

This restriction is simply a plug with a %4” bleed hole drilled through. Never simply block off the return line.
Coolant must be allowed to circulate the system with the thermostat close to prevent any localised hot
spots. Also the heated coolant needs to circulate around the temp gauge and thermostat so they can
perform their function.

Remember, when driving the temperature will fluctuate between about 168 ° F(75 ° C) and 195 ° F(90 ° C)
(the thermostat is not fully open till 195 ° F).

Thermostats are relatively inexpensive and easy to change. If in doubt, change it. Modern thermostats are
a lot more reliable than the early ones.

Drive Belt.

A lot has been written about this much abused component and | recommend that you read the very good
article by the bush mechanic...or at least read the manual on how to adjust it.

It is often over tightened in a vain attempt to overcome an overheat problem yet is very rarely the cause
and can cause the water pump and/or the generator bearings to fail.

Temperature Gauge

This is the only indication the operator has as to what is happening in the coolant system and it does not
tell you much. All it indicates is the average temperature of the coolant exiting the engine. The unit fitted to
the TR is fairly reliable but should you be chasing temperature problems then it is strongly recommended
that the gauge be checked first. Ensure you have a problem before you go chasing it. This may not be
easy if the unit has not been removed from the thermostat housing for some time. The quickest and
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easiest method is to use a contact temperature gauge on the thermostat housing and compare the results
or use an infra-red one if you have access to it.

A little known fact is that the temperature gauge will not work if the sensor is not immersed in water. So we
can have an engine with no coolant and cooking but the gauge may show a low temp.

Hoses and Pipe

These are used to transport the coolant to and from the radiator and act as a bypass line. They are very
seldom the cause of a temperature problem and tend to either work or fail. It is a good practice to change
the hoses every 4 or 5 years so as to avoid failure on the road. They do deteriorate over time.

Passages within the Engine

There is nothing you can do here except keep them clean. Some commercial engines actually incorporate
a bypass coolant filter in the system. Use a good quality coolant that incorporates a corrosion inhibitive
package and this will heip keep it clean.

Radiator Cap

A very important part of the system, inexpensive yet often overlooked and abused. The cap incorporates
two valves. The main valve is the system pressure valve and works by way of a spring-loaded rubber seal
that sits on a seat which is part of the radiator filler neck. The original cap was rated at 4PS| and is
classed as a long neck type. l.e. the top of the filler neck is about 4" further from the seat than the more
common short neck type. If you hold a long and short neck cap together you can easily see the difference.
The long neck one is the longer of the two.

The second valve is a non-return valve. As the coolant temp increases it expands by up to 12% of its
original volume. This excess coolant escapes past the pressure valve in the cap and out the overflow pipe.
As the engine cools and the coolant shrinks the pressure in the system falls below the outside air pressure
and air enters the system via the overflow pipe and through the non-return valve. This is why the system
always appears low when you remove the cap.

Whilst the original cap was set at 4PST it is common and desirable to use a 7PSI cap these days. Caps
do not give a lot of problems and can be easily checked at most workshops.

Unless the engine has been built to withstand the higher pressures it is not recommended that caps of a
higher pressure be used.

Caps can be the cause of cooling system problems if they do not control the pressure in the system.
Remember the reason why we put the system under pressure is to raise the boiling point of the coolant to
prevent localised overheating, the ones that do not show on the gauge.

A common problem is that people do not understand how the cap works nor that it is a long neck type and
fit a standard short neck unit because that is all that is commonly available. This resulits in the incorrect
pressure being held on the system. In an emergency a short neck unit can be used but should be replaced
as soon as practicable and do not run the engine under high loads or high ambient.

They are small, inexpensive and can easily be carried as a spare.
Fan

The fan is there to provide airflow through the radiator when the forward speed of the car cannot provide
the flow required and is mounted direct to the crankshaft.
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At about 30 MPH the air flow resulting from the forward motion surpasses that provided by the fan. If you
only ever drove on the open road you could throw the fan away, as do most race cars.

Around town is where the fan is vital but the original fan is marginal at best and inadequate in today's
operating environment. Even when new, TR's overheated.

You need everything working at its optimum and there is very little you can do to improve the situation.
The fan is the weak link in the cooling system.

If you are experiencing a problem on the open road then the fan is not the problem but is most likely the
one if the problem only occurs around town.

Cooling Air Ways

The radiator works by transferring heat from the coolant to the airflow through the core. The greater dT,
the more efficient it is. As the air travels past the first row of tubes it starts to heat up and therefore the dT
is lower when it reaches the second row of tubes and so on. The aim therefore is to provide adequate cool
airflow through the core so that the dT remains high.

To provide airflow you need a pressure differential, i.e. a higher pressure in front of the radiator than
behind it, the greater the difference the better. In the TR2 and TR3 the air inlet passage is well controlled
by the airway formed by the front apron ensuring that all air that enters the grill passes through the
radiator. The only hindrance is the tortured path the air must travel to exit the engine compartment, not
much you can do here but it does tend to restrict the flow.

With the TR3A a cardboard baffle is used to direct the airflow inside the front apron. Unfortunately this
component of the cooling system is often damaged or left out during repairs. This baffle must be installed
to ensure the system will work satisfactory... not negotiable.

With the baffle removed the following occurs. Whilst the vehicle is stationary or at low speed the fan has to
provides the required airflow. The air from the fan travels rearward and hits the engine, some of this air will
recirculate back through the fan thus reducing the possible flow through the radiator but this is normal.
Without the baffle some air will also recirculate around the sides of the radiator and back through it. This
recirculated and preheated air reduces D T and the radiator efficiency.

At speed, all of the air entering the grill is directed through the radiator. The flow will depend on the
restriction and pressure in front of the radiator as well as the pressure behind it. The engine and all the
other bits and pieces in the engine bay that are either original or retro-fitted, restricts the airflow exiting the
engine bay. This acts to increase the pressure behind the radiator above what it would be if there was no
engine at all.

No problem because the system was designed for that effect. If we remove the baffle then things change.
Now we have reduced the restriction in the front of the radiator by allowing most of the air entering the grill
to pass around the radiator. The restriction behind the radiator has not changed so the

pressure behind the radiator builds up as the increased volume of air attempts to exit the engine bay. The
combine effect of this is to greatly reduce the actual flow through the radiator.

It can be seen therefore that removal of the baffle can effect both low and high-speed engine cooling

If you are going to regularly drive your TR today then there are some improvements that you can make.
What was acceptable in the1950's becomes very suspect in the 2000's. The ambient temperatures in the
cities are higher today and not just because of global warming but because of the greater expanses of
concrete, bitumen, and tall buildings.
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The average speed in traffic is lower and we spend more time stationary at the traffic lights. On the open
road, we are able to maintain higher average speeds for much longer. Today when | drive out of town, |
jump on the freeway and sit on 75MPH for some hour's straight and in ambient up to105° F (40 ° C). As a
result much more stress is placed on all vehicle components today.

Radiator Apart from keeping it clean and not fitting a crank handle hole when re-coring, there is not much
you can do here. Modern radiators and/or larger radiators can be fitted but unless you are competing with
your car, it is not really necessary and as such not covered here.

Coolant As discussed before, a good quality coolant should be used with a 33% mix of anti-freeze/anti-boil
and a good corrosion inhibitor package. Remember to change the coolant as per the manufacturer’s
recommendations, that is assuming you can keep it in the engine for that long.

Water Pump Again not much you can do here. | know of one TR3 owner that is fitting one of the new
electric water pump kits. This seems to be the ideal but beyond what is normally required or would be
undertaken by most TR owners.

Thermostat The problems with the commonly available thermostats has been covered so apart from
looking at fitting a restriction in the bypass line, not much can be done here. Do not be tempted to run
without it. It is important that the engine is able to reach its optimum temperature.

Temp Gauge The unit fitted is fine.
Hoses & Pipe Units fitted are fine.
Engine Passages Just make sure the system is kept clean.

Radiator Cap The function of the cap is to maintain the desired pressure in the cooling system. In doing so
it dumps excess coolant. Modern systems catch this excess and return it to the radiator when the engine
cools down. Fitment of a similar system to your TR is a relatively simple and worthwhile project. There are
two methods, both being used to day and each with their advantages and disadvantages.

Remote Top Tank. In this system we fit a remote coolant reservoir and connect it to the radiator. This
Reservoir runs under the same pressure as the cooling system. A suitable Reservoir (e.g. Mini Minor) is
mounted (normally on the RH inner guard) level with the top tank. The overflow pipe on the radiator filler
neck is then connected to the inlet pipe on the remote tank. A blanking cap is fitted to the radiator in lieu of
the standard cap and a conventional radiator cap fitted to the remote tank. Remember that the whole
system will be under pressure so be sure to use suitable hose and clamps.

What we have done is simply add coolant volume and move the radiator cap from the radiator to the
remote reservoir. In operation the radiator is filled and the remote reservoir is only partially filled. This
provides space for the excess coolant to be stored so that it can return to the radiator when the engine
cools.

Advantages:
o The radiator is always full.
¢ No coolant loss.
¢ A modern short neck cap can be used.

Disadvantages:

e All components are under pressure and as such ads potential problems.
¢ Engine must still be cool to check fluid level (no change)
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Coolant Recovery Tank. With this system we still add a remote tank but it is not under pressure. A suitable
reservoir (e.g. Mid 80's Mazda323) is fitted under the bonnet (e.g. RH side front apron cross brace). The
overflow from the radiator is connected to the inlet of the remote reservoir.

The standard radiator cap is replaced with one suitable for a recovery system. These caps are the same
as the standard ones except they have a seal at the top to prevent any fluid loss around the cap and
directs all excess coolant out the overflow pipe.

The recovery tanks are normally translucent and marked with Min/Max levels. As the coolant heats and
expands, the excess coolant dumped by the radiator cap is captured by the Reservoir. The cooling engine
then draws this fluid back in from the Reservoir.

Advantages:

o The radiator is always full.
« Fluid level is easily checked. No cap to remove.
« As it is not pressurised, any failure of the add-on system will not disable the car.

Disadvantages:
« Difficulty in obtaining a suitable long neck radiator cap.

Another worthwhile mod is to have the original radiator filler neck changed for modern short neck filler if
the radiator is ever removed. This allows the readily available caps to be used. This is relatively
inexpensive, and overcomes the only real disadvantage of the coolant recovery system.

Cooling airway The TR2/3 is OK as is the TR3A providing the baffle is fitted correctly.

Fan As this is the weak link in the system, it has the greatest potential for improvement. There are two
approaches, upgrade the fan itself or remove it and fit an electric one.

Upgrade. The original 4 blade fan can be changed for a more efficient one but if this is contemplated then
it must be remembered that it is a crank mounted unit. I.e. bolted direct to the crank, albeit through an
adaptor. The problem with crank mounted fans, and one you may have experienced, is one of blade
failure. Torsional vibrations are transmitted from the crank to the fan and lead to cracking and failure.

To reduce this in the TR, the fan is isolated from the crank with rubber bushes. This also tends to allow the
fan to act as a basic harmonic balancer. Any fan replacement must also incorporate some form of
torsional isolation. A suitable fan is one from the early Triumph 2000 sedan. It is a 6 blade steel and
aluminium unit that mounts the same as the TR and is directly interchangeable. This fan works well but
there are others. Just remember those torsionals.

Electric. Here again we have two approaches. Fit the fan in front or behind the radiator?

Front. This is the simplest method and allows a wide variety of fans to be used. A suitable fan is mounted
in front of the radiator and connected to the cars electrical system.

Advantages:
o Easy tofit.
e large selection of fans.

e Original fan can be left in place.

Disadvantages
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e Restricts airflow to the radiator at speed.
e Visual pollution on a TR2

A fully shrouded fan is the most efficient but offers even more restriction at speed.

Rear. This involves fitting a fan at the rear of the radiator. Mounting is more difficult due to the restricted
space available and this restricts the number of fans that can be used. A fully shrouded unit is best as it
prevents any air recirculation.

Advantages

o Very little restriction to air flow at speed
o Fully shrouded fans can be used.
e Out of sight on a TR2

Disadvantages

e Original fan must be removed.
e Fewer fans available.
e Harder to fit.

Overall, although it's a little harder, the rear-mounted option is best. Both work well in town but the rear is
much better at speed.

Electric Fan Controllers.

A switch could simply activate the fan but it is desirable to automatically control the fan so that it does not
run unless required. Again there are options. The common type of controller is one where a probe is
inserted in the coolant flow via the top radiator hose. This is connected to an adjustable temperature
switch by a capillary tube. This in turn activates a relay to supply power to the fan. This is a clumsy looking
system and easily damaged.

An alternative system is a fully electronic unit that utilises a small contact probe that simply pushes into
the radiator fins below the inlet hose. This is connected to a small electronic module that incorporates both
the temperature-controlled switch and the relay.

Regardless of the system used, the cut in temp should be about 8 ° F (5 ° C) above the thermostat
opening temperature.

Qil Coolers.

Not a mandatory item but one that provides distinct advantages to people who do what TR's do best,
cruise at speed on the open road. The engine oil plays a crucial role in cooling various components within
the engine. Normally the oil is cooled by airflow over the block, sump, head, rocker cover, etc. as well as
contact with the fluid cooled surfaces. The engine oil will run hotter than the coolant.

Back when the TR was king (still is) this was adequate unless you were undertaking competition. Today,
we can all jump in our car and cruise at speed for some time without slowing. The standard TR was not
designed for that. We can upgrade the coolant system but what of the oil. To perform all its functions as
designed, the oil should run within a specified temperature range. Operation of the engine gets the oil up
to temperature but we need some means of controlling the upper limit. This is where an oil cooler can
help.
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There are a number of adaptors available to direct the oil, after the filter, to an oil cooler before entering
the main oil gallery. A good one is available that forms part of an adaptor that converts the lube filter to a
spin on type and incorporates an oil thermostat. This thermostat is set at 176 ° F(80 ° C).

If utilising an oil cooler then it is strongly recommended that a thermostat be incorporated in the system.
This controls the temperature of the oil much the same as the cooling system thermostat. It is important
that, like the coolant, the oil is allowed to reach its optimum temperature.

| hope these three articles have been of some interest and benefit and if you have any questions or can
add to this then | would be most happy to hear from you.

Addendum

Since this article was written, there have been some new products come available or known to the writer.
Two are listed below.

Water Pump.
There is now available an uprated water pump. | have no experience or knowledge of its benefits.

A recent release from Moss Europe (Triumph World Apr/May 2005) quotes “The uprated water pump for
example, comes with a 6 bladed impeller that should virtually double the flow of coolant through the
system.”

A word of caution about high flow water pumps. A doubling of the pumps potential flow will not give a
doubling of engine cooling. There may be a gain but as in most systems, all components are interrelated.
Increasing the flow through the radiator means that the coolant spends less time in the radiator and hence
less heat will be transferred to each litre. Also the increase in flow will cause a greater pressure drop
across the thermostat, radiator, and coolant passages giving a drop in the potential flow. There will be an
overall increase in heat transfer due to a higher flow but how much is dependent the systems capacity to
utilise this potential flow.

It is important to remember that the original TR impellor did not change through to and including the TR6.
It is also the same as the Triumph 2000 and 2500. These engines all have a higher output than the TR2,
3,3A.

It is not being suggested that an uprated water pump is not worthwhile, just temper your expectations if
that is the only change you make.

Radiator.

There is available, what is called a CT Core. This core is new technology and visually different to the
standard core. It is also probably the biggest single improvement available for the TR cooling system.

Each cooling fin in the standard core is one piece and runs horizontally across the cooling tubes, locking
them together. In the CT core, they run in a zig zag pattern vertically between the tubes. Radiator
repairers have advised me that this change means that the cores life will be shortened, from 30 to 35
years to 20 to 25 years. Not a problem as | see it.

The big plus is the claimed 25% increase in efficiency. Unlike the uprated water pump, the gain is
available regardiess of the rest of the system. Any coolant pumped through the radiator will be subject to
this gain. If the only mod made to the system (both air and coolant) is the addition of a CT core, then the
net gain will be that of the radiator. A claimed 25% over the current heat transfer.
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A CT core would allow the maximum benefit to be gained from an uprated water pump.

The CT core gets a big recommendation and should be seriously considered when having your TR
radiator repaired or re-cored. The down side is that it is about 20% more expensive than the standard
core. No gain without pain.

Well, I'm in another quandary (other projects will have to wait — heater replacement, valve noise,
distributor springs, Seems the old thing is overheating. Read on:

While | was putting in one of those new Moss Motors skirted thermostats, | took the opportunity to
"calibrate" the temp gauge. The needle half way is 70C (158F), three-quarters is 90C (194F) and just
below the red zone is 98C (208F). The last point was with the pan of water boiling. The Moss Motors
sleeved thermostat started opening at 75C (167F),

Both Haynes and Ball say the temp should not exceed 85C (185F)

OK, today with an ambient temp of 80F, we went on a 10 mile trip "round the block” - country roads, zero
traffic and I'm getting 90C. Yesterday, coming home from work, again an ambient of 80F, with moderate
traffic, stopping at traffic lights and such, it actually went into the red zone until | could get to the open
road. Needless to say | was very worried about doing some horrendous damage.

The question is: is this sort of normal for a TR3? , no matter how much coolant | put in, whenever | check
the level after a run, it has always dropped to 1/4" from the bottom of the "long neck”. Let me tell you what
I've done so far:

Replaced and properly tensioned the fan belt (Remember that!)

New coolant.

New radiator cap.

New Castrol 20-50W.

New sleeved Moss thermostat.

Checked ignition timing.

Plugs - they look wonderful, with a nice tan brown colour.

Installed two 12 oz. overflow reservoirs for radiator (

The PO says the radiator was checked out.

There's zero sign of ail in the water and vice versa.

The cardboard deflector for the radiator is in place and looks in good shape.

Rad hoses feel good.

According to the booklet | should be looking at getting an oil cooler. I'm assuming the front apron has to
come off for that installation. That seems major - anything easy I've missed?

Try enriching the mixture to the engine. it may run less than optimally, but it'll run cooler.

One common problem worth checking is the radiator cap. Yep, the one you just replaced. On the 3's and
early 4's, the radiator cap is longer than the typical cap (1" deep vs 3/4" deep). If you get a new cap at
Auto Zone, they'll sell you the short one. With the short one, even though the cap feels like it's going on
right, it's not seated on the inside flange. The result is the same as running without any cap at all.

| was thinking about getting one of those thermostats too. They are 165 degree, if | remember correcily.

The benefit to the skirt is that it restricts the bypass as the main valve opens. It ought to result in lower
engine temps than your previous one.

So, either there is less flow through the radiator, or the engine is putting out more heat, or the radiator is
radiating less. Or the sender is sending the wrong signals. They are the only options.
An oil cooler is not the answer

TH=here must be something else going on to cause inadequate cooling. Maybe the radiator needs a
good cleaning internally (maybe professionally).
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How did you calibrate the temp gauge? Dip the sender in hot water while still hooked to the car? A
grounding wire attached to the sender itself?

| will probably get flamed for this statement, but after owning 3 TRs, my experience has been that all
British cars overhear at some time. | had the same scary experience that you did; where my TR3
overheated so badly once or twice that | was afraid of permanent engine damage. (There wasn't any as
far as | could tell!)

There have been many cooling tricks discussed in the past. Some people put in a 4-bladed fan (from a
TR4?) instead of the 3-blade TR3 fan. Some people use "water wetter", sold by the big 3. My solution
was to add an electric fan and adjustable thermostat. Who cares about authenticity -- my car is a great
driver but will never be concourse quality! The fan is mounted to the front of the radiator as a pusher, and
the original fan was left in place. The thermostat was adjusted so that the electric fan never comes on
unless the water temperature exceeds the centre position, 185 degrees F. It only turns on in hot weather,
or in heavy traffic.

this totally solved the problem. It's as if the meter needle is painted on -- it goes to 185 and just stays
there.

Now, the thermostat and the bypass. For some reason this seems to be a highly emotive issue, and has
been the subject of much discussion in our TR magazine. | found the article from the engineer |
mentioned last night, which seems to me to paint a rational picture. It's a bit long, but | think it's
worthwhile. He says:

“Last newsletter carried an article that recommended the blocking of the radiator bypass system when a
skirted thermostat is not available and a non-skirted type has been fitted.

| most definitely do NOT recommend that this action be taken, for the following reasons.

While the radiator bypass serves no useful function when the engine is at normal operating temperature
and the thermostat is open; it serves a vital role when the thermostat is closed.

When a cold engine is started the thermostat is closed and coolant is prevented from circulating through
the radiator. However, under the influence of the water pump coolant does circulate through the block and
the head via the bypass hose, ensuring an EVEN distribution of the generated heat throughout the engine.

As the coolant must pass the thermostat on its way to the bypass outlet the thermostat heats up at the
same speed as the coolant so when the temperature reaches the specified temperature for the
thermostat, the thermostat begins to open, admitting a small amount of cold coolant from the radiator at
first, which has the initial effect of lowering the temperature of the coolant in the engine and slowing the
rate at which the thermostat opens; this is important to prevent a sudden surge of cold coolant into a hot
block and head.

When the coolant temperature in the whole system has stabilised the thermostat will continue to vary as
necessary to maintain the correct operating temperature for the engine.

If the thermostat is closed and the bypass blocked, coolant cannot circulate and coolant heating is
localised to areas adjacent to the top of the cylinder bores; coolant does not pass by the thermostat and
heat only reaches it by conduction.

In this situation several things can happen and none of them are good for the engine.

Since heat cannot be quickly conducted away from the cylinders, hot spots develop. These can be hot

enough to cause local boiling of the coolant. The steam generated forces coolant back through the water
pump to the bottom radiator tank and then up and out through the radiator cap and overflow pipe.
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The steam forces the water out of the head and then reaches the still closed thermostat which opens
immediately, allowing the steam to pass into the cold coolant of the upper hose where it condenses
immediately.

The heated coolant which was forced into the lower radiator tank returns to the block and head and
passes straight through the now wide open thermostat to the top radiator tank. The very hot coolant is
immediately followed by the remaining cold coolant from the radiator with consequent rapid cooling of the
head and block - an excellent recipe for cracking both of these.

Another scenario is that the coolant does not boil, but coolant that is hot enough eventually reaches the
thermostat and it begins to open. Coolant begins to flow under the influence of the water pump and,
because the rest of the coolant in the head is much hotter than that which first reached the

thermostat, the unevenly heated block and head are quickly cooled by the cold water from the radiator,

with a similar recipe for disaster as before.

If you are one of the growing number of TR owners unable to find an original type thermostat, | can
recommend the following procedure.

Use an off-the-shelf unskirted thermostat with a heat rating as near as possible to the recommended
rating of 70 degrees C. Do not use a thermostat with a rating over 80 C.

It is permissible to reduce the bypass access to a minimum of about 3/8 of an inch. The important thing is
to maintain at least some flow during warmup. It should be pointed out that the skirt on the original type
thermostat did not seal off the bypass, but rather just directed coolant flow more towards the top hose

outlet. "
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NARROW FAN BELT CONVERSION

an Aussie Method

This is a co-operative attempt by two TR Register members (John Buck & Rick Fletcher) to solve the
problem of converting the existing wide B section belt on the TR to a modern narrow 11mm belt. We know
that you can buy this gear off the shelf but it is very expensive and we wanted to see if we could do it on
the cheap. Like all such conversions, it takes away from the originality to some extent so is not
recommended for the purist. However if you do want to use a readily obtainable narrow belt and change a
few other things, then this may interest you.

By the way - this article is written in good faith but neither of us are motor engineers so be careful - we are
simply revealing what we have done. [| have had the conversion on my car for over 5 years and done over
50 thousand kilometres including some at racing speeds and all the modifications behaved perfectly - Rick
Fletcher 2004]

Things that you need to GET, SCROUNGE or have MACHINED are highlighted in BOLD
THERMO FAN

The first thing that is a big change is the existing crankshaft mounted fan. We don't use it. In fact my car
("Bluey") has been running since 1970, over 30 years, without the fan and without a harmonic balancer
(the motor is balanced). Use a thermo fan mounted behind the radiator. Bluey used to have a Kenelow fan
which had several "losses of smoke" and two re-winds. | eventually accepted the advice preferred by
many and purchased a cheap thermo fan off a wrecked Japanese car and fitted that.

The one | used has 4 short stubby blades and 2 flanges or brackets extending one from each side of the
motor body. 2 U-bolt clamps, each holding a vertical strip of metal were attached to the tubular spacer
between the suspension towers. This made suitable mountings for the fan.

CRANKSHAFT

The crankshaft requires a narrow pulley. John is now an Australasian expert on every available form of
harmonic balancer which may remotely come near to fitting a TR! Many of you have also helped by
contributing suggestions and telling us what you have used. We chose to use a common variety Holden
(GM) harmonic balancer which is CHEAP (particularly if you can get an old one to trade-in) and can be
obtained from Auto One type shops. The one to use fits the Red, Biue or Black motors and is an HB17A
Harmonic Balancer

Of course nothing is simple - a previous Prime Minister had something to say about that. The front of the
crankshaft on the TR is 28.6mm in diameter. The Holden H/B is 28.5mm in diam and was meant to be
pressed on. We don't want to do that so you will need to remove the offending 0.1mm (4 thou) from inside
the balancer. Get a machine shop to polish it out for you.

The key way is a perfect fit for the TR so some things work out OK. The correct seal to use is an imperial
size which is available at bearing suppliers. It is:

2.5"x1.75" x 0.375"
(mine came from Metropolitan InDutztrial Supplies - Penrith 02 4731 2005)

Before you take the original pulley off, set the motor to Top Dead Centre (pistons at top of stroke -
distributor rotor pointing to #1 plug - both valves closed on #1). The keyway on the crankshaft should be
facing down. Remove the pulley and then the timing cover and Woodruff key. The original seal needs to
be removed but not replaced with the one listed above just yet.
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A spacer is needed behind the Holden balancer as its nose is too short. The spacer needs to be:
28.6mm Inside Diameter x 8mm thick x 46mm OD (OD is approx - not critical)
This would be a simple job for a machine shop. It is important that the two faces are exactly parallel.

There is a shouldered stud just above the crankshaft which supports the timing cover near the seal.
Temporarily remove it. It will (just) foul the Holden H/B when fitted so grind a few millimetres off the top
and thin-down a nut to suit. Refit the stud, slide the 8mm spacer on the crankshaft (it can stay there) refit
the Woodruff key and try the balancer in place - it should just clear the stud. Set the timing cover (no seal)
back in place and you will note that the triangular TDC marker collides with the harmonic balancer - bend
it up and crank it back out so that it clears the balancer. Temporarily refit the original pulley and adjust the
motor so that it is again at TDC. Carefully remove the oid pulley and refit the balancer which can now be
marked for TDC - | filed a tiny nick at the edge and filled it with white marking pen.

Remove the balancer and timing cover. Check that the cover is "true" particularly where it mates against
the engine front plate. This would be a good time to check the timing chain and almost certainly to replace
the tensioner. The seal can be carefully fitted with a smear of gasket cement around the mating surfaces
(I use "Permatex Blue silicon gasket maker"). Coat the seal lips with oil so that they will not be damaged
during assembly. Prepare all the bolts and studs for reassembly - watch a couple at the top which go
straight into the block - use a small smear of Permatex Blue on the threads when you assemble them to
prevent oil leaks.

| made a thick paper gasket (0.8mm) for the cover simply to get the seal running further along the nose of
the balancer - if you do that then fit a couple of fibre washers to the shouldered stud. Use a thin smear of
Permatex Blue to both sides of the gasket. It is important to initially LOOSE fit the timing cover to the
engine plate relying on the dowels and machine screws to roughly locate it - don't forget to fit the thinned
nut to the shouldered stud. The exact location is guided by very carefully sliding the balancer through the
seal which then accurately "centres" the cover. Tighten the bolts progressively and not too much (14 -16
ft.Ib)

The balancer is in place and now only needs to be bolted-up. | used a crankshaft bolt obtained from a
Vanguard in a wrecking yard. You could try Noel at Sportscar Spares - Girraween - 02 9631 9279. He
certainly has the tab washers which need to be fitted behind the bolt. | used an additional plain washer
behind the head of the Vanguard bolt as it did not seat correctly against the tab washer. Bend 2 of the
tabs against the faces of the bolt. Bottom end finished!

WATER PUMP
Note: see box below ** for another simpler alternative

The pulley we used was from a wrecker. It is from a Toyota Corolla 3K motor produced from 1968 into the
'80s. The extreme Outside Diameter of the pulley is approx 125mm and the pulley is approx 70mm deep if
sat on a flat surface and measured to the front face. The pulley runs on a 24mm diam hub and the 4
mounting holes (7mm) are equi-spaced on 40mm PCD. Should cost about $5 to $10.

This pulley requires a hub to be machined according to the dimensions shown in the accompanying
drawings.[See Drawing] Use 4 x 1/4" UNF high tensile machine screws 3/8" long to attach the pulley to
the hub.

If you are inordinately lucky, you will be able to remove the old pulley, clean the shaft and key and be able
to replace the new hub and pulley with no fuss. The manual says to use a small 3 leg puller - ones | do
usually require dynamite or nuclear energy to release them! Hopefully you won't have damaged the seal
but if you do, at least from here on it is a piece of cake to remove the pump as it now possible to remove
the pulley by the simple expedient of undoing 4 screws. Take the opportunity to replace the bolt holding
the water pump to the block with a stud. Don't use overly thick nuts to hold the pump on as the new pulley
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runs very close to the nuts. A thin smear of Permatex Blue or Red (higher temp) is all that is required to
seal the mating surface.

John Pike's report
on his variation to the conversion

As mentioned in the last magazine, | was converting Thud's electrical system to be looked after by an
alternator, as per the instructions devised by Rick Fletcher and John Buck. | can now report that the
conversion is complete, and the fact that Thud conveyed the Pikes to and from the Concours without
losing any of the smoke in the electrical department would indicate that the conversion was a success.

To recap, the afore-mentioned Messrs. Fletcher and Buck had spent a considerable amount of time and
effort in designing a suitable alternator modification to the TR, including the use of a narrow fan belt to
replace the more difficult to obtain (and change by the side of the road) standard belt. The story of their
exploits appeared in the magazine of April 1999, and | was interested in finding out whether a less than
mechanically gifted person could successfully undertake the conversion.

The job essentially consists of three separate elements - changing the harmonic balancer on the end of
the crankshaft, replacing the water pump pulley, and consigning the generator to the Prince of Darkness
spare parts bin.

My experience revealed that there were a couple of divergences from the instructions, which I'll cover
here.

Step one was to change the harmonic balancer. As the apron and radiator were already off the car this
was not a difficult process. Mind you, the thing that made it even easier was that Graham Brohan
happened to be visiting, and was instantly pressed into service. We followed the instructions, with one
exception, relating to a stud just above the crankshaft, which supports the timing cover near the seal.
Rather than remove this stud and grind a few millimetres off it, we left it in place and massaged it with a
cut-off disc attachment on a Dremel. | have to say that the Dremel is a fabulous bit of kit, enabling one to
do some very precise work that would be almost impossible with more conventional type tools. It took no
more than a minute or so to cut a 3mm slice off the stud, without disturbing its seal, and about the same
time to cut a similar amount off the appropriate nut, after mounting it in a vice.

Next item on the agenda was the water pump, and here the Fletcher/Buck instructions were not required
at all. Following advice from Bob Seaman, a Triumph 2500 pump and pulley were used. [Rick Fletcher -
the mounting holes are not a direct replacement as they are on a different PCD - Pitch Circle Diameter,
but in the correct radial position. However the impeller diameter is correct and the pulley is designed to
take a thin belt so the previously described machined pulley hub IS NOT REQUIRED. What is required is
for the holes in the flange to be slotted towards the outside of the flange as per John's following
description. There are cheaper alternatives to the Dremel but in each case the fibre-glass miniature cut-off
wheels are the best to use, albeit more expensive.] Slotting the attachment bolt holes was a piece of cake,
courtesy of the Dremel again, and after applying a light smear of Permatex red the new pump snuggled
easily and neatly into place. [Note: be careful to ensure that the impellor is centred and not fouling the
pump casting when relocating it as the slotted holes don't provide an exact alignment. It should rotate
without touching the casting.]

Finally, we came to the alternator itself. This was fitted without drama, but caution is required when
tightening the attachment nuts. The instructions said to tighten the first nut so that the alternator is quite
stiff to move. | found that doing this tended to distort the mounting bracket on the block, so my approach
was to tighten the nut until the bracket was about to bend, then fit the second, locking, nut. The original
instructions also indicated that the adjusting arm needs a bit of a tweak, and sits behind the top lug of the
alternator. In discussing this with Rick, it turned out that his adjusting arm was somewhat second hand,
whereas the "proper” arm is virtually an exact fit and falls into place in front of the top lug.
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FITTING A VOLVO RADIATOR to a TR3A

By Brian Richards

This mod cannot be applied to a TR2/3 as you require the full width between the inner guards. Also it is

not possible with the original steering box.

| decided to fit a new radiator after many problems with the original one with leaks and marginal
performance on the track. It performed fine on the road but was stretched on a hot day on the track.
Also | needed a new water pump as my $10.00 ex wreckers pump purchased three years ago, was

leaking.

After much investigation | decided on a Volvo 240/244/740 cross flow unit. | was able to obtain a

leaking unit from the wreckers free to use as a template.

My car is fitted with rack and pinion steering so |
could move the radiator forward. The Volvo
radiator is almost the full width between the inner
guards so it would foul the steering box if so fitted.
When fitted, the bottom of the new radiator is level
with the floor of the air inlet of the front apron. As
such | was able to fit my oil cooler where the lower
part of the old radiator would normally be. This is
mounted to the rack and pinion mounting cross
bars.

The water pump (Davies Craig Electric Water
Pump) is attached under the cross brace on the LH
side and connected to the radiator outlet utilising
the original TR tube and bottom radiator hose.
These are mounted horizontally.

| made up a simple frame for the bottom radiator
support and utilised the Volvo lower rubber
mounts. This frame was bolted to the original TR
radiator mounting points. | fabricated a similar
mount for the top and this is held in place by a
central vertical brace from the lower frame and two
rear braces similar to the original two used on the
TR.
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These pics give some more details
about the location of the radiator
compared to the original steering box mounts.

Pump '_-H{'.'urxlmg

Bracket The block outlet is by way of a fabricated elbow
(see picture) and half a top radiator hose from an
86 Laser. The other half is the same so I geta
spare.

_ Thermostat was removed and an off the shelf hose
" (Magna | think) was used to connect the
thermostat housing to the water pump.

.
“ﬂ ';11'11(‘ (rang

Iﬁﬂ": Water Pump

.dh

As the radiator is a cross flow unit without an
effective top tank, | fitted a TR7 remote tank to the
front apron cross brace. Its outlet was connected
to the fill line on the radiator and the vent line alsc
connected.

| maintained my coolant recovery tank. There is no
Coolant RecavetP problem with filling the system and it only requires
oo "ank Y one small top up before it's full.

This photo still shows the original thermostat
housing in place.

After | made all the required fittings | took my ‘free’ radiator to a repairer to see if it could be fixed. “No” - it was
beyond repair. A new one was only $360.00. | could have got a brass one or an aluminium one. The repairer
recommended the brass one which is what | ended up with.
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fitted a Davies Craig Electronic Controller to regulate the temp as the thermostat is removed. This works by

controlling the voltage to the pump. Until the temp gets up to about 50C, there is not current to the pump. After that it

Jtarts to apply short pulses to get the coolant moving. As the temp increases a steady voltage is applied and so more

~oolant is circulated. If the temp drops the voltage is reduced. This can mean that you can actually be getting full

woolant flow while the engine is idling or in traffic and conversely low flow at speed. The coolant flow is therefore
~=2gulated depending on engine requirements rather than engine speed.

To allow for adjustment of the alternator belt (a thin
one on mine) | mounted a small jockey pulley from
an early Barina air con unit to the front engine

\I-.'_“/ O/ / 7 . plate slightly above and to the right (driver’s side)

70"-‘5 (34

Pulley

o AP .. of the crank pulley.

. 'P‘ﬁ; _ ¥ -
Performance is great with temps steady at 81°C in hot traffic, expressway, and on track it does rise to about 90°C but
*is should drop according to Davies Craig after | make a small mod to the controller to increase its sensitivity.

1 total this cost me in the order of $765.00 plus my time. ($360.00 Rad, $190.00 water pump, $155.00 Controller,
$30.00 hoses, $ 30.00 misc). If you discount the cost of a new water pump and the required radiator repair, it was not
Y0 bad.

.o carry out this mod there were no changes made to the car (holes, brackets, etc) and the original parts can be
refitted at any time.

This mod cannot be applied to a TR2/3 as you require the full width between the inner guards. Also it is not possible

with the original steering box.
I SR MR ﬂ "
~_ /)

il i <

187



FIXING A VOLVO RADIATOR SENSOR PLUG LEAK

By Rick Fletcher

If you carry out the Volvo Radiator modification using a second-hand radiator with plastic side tanks, there is a =
chance that the temperature sender unit may leak. This is located in the top of the driver's side plastic tank as shown

below. =
The sender unit, when not fitted, has a blanking plug to fill the hole. There is a rubber grommet which fits here to seal

the blanking plug and it softens with age. The correct Volvo spare part for this no. 1378869 ("Rubber Bushing" - | 1
paid only $2.75 for one of these from Manning Valley Motors at Taree).

Unfortunately, when it failed at Mungo Brush, | had no spare and needed to improvise. The repair below works fine —
for a temporary seal of the 3/4" hole.

The plastic
blanking plug
back in place.

None of this is required
if you use the brass
tank radiator.

| These bits came from my spare parts odds & ends that | | This is it assembled. Push about 1/2" of the left hand end |
carry The hose is about 1/2" ID (might have been ex. brake into the hole and tighten the nut on the engine |
booster?) and the bolt is 2" x 3/8". compartment side. (/ did it back-to-front with the potential |
disaster of losing the nut inside the radiator when
removing it)

The head of the bolt pulls in to the tube .. ... gradually expanding it You need to hold it
such that the expanded bit fills the hole in the
plastic tank.

' There is no need to make it too tight, just so that it is firm. | used a LITTLE bit of silastic around the bolt head but | don't
'think it was necessary. The water pressure wedges the repair in tightly and it got me home from Taree to the Central
| Coast without losing a drop of water.

§When you fit the correct rubber bushing, the plastic blanking plug is a "push" fit into it. Actually it is a "b##Ht" tight fit.
|| ended up Iubrlcatmg it with a tiny little bit of Teflon grease. There is NO taper or lip on the plug yet it seals'
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Too Cool,a TR

Too cool in winter and too hot in summer seems to be part of the birthright of a TR in Australia or any
place outside the “Mother Country™.

All the “other” cars we own run at a constant temperature (about 82°C) regardless of the conditions
outside or what it is we demand of them, except the TR! This has bothered me from the start of our
restoration, so there was special care taken to rebuild the radiator with a new late TR4 core and fita
thermo-fan with temperatore controller and the T336 non original thermostat from the register.

The temperature gauge was restored by a reliable instrument technician so I thought we were onto a
winner, until we ventured into slow traffic on a hot day or cruisad across the Hay Plains in 35°C,
when the temperature varied guite a bit as we went between cloud shadows?

This along with popular folk-law, convinced me that the TR does not have a large enough radiator so
as we so often do, I went down the track of rectifying that problem by fitting 2 Volvo radiator and
larger capacity thermo-fan.

Well the first trial came with a jourmey up the Washpool Ranges of the Gwydir Hwy on a 35°C day
stuck behind a B-Double. The temperature kept climbing and climbing and we conld not pull aver or
stop due to the narrow steep road and traffic behind us. This was not the result T was locking for or
expecting from all the ime, expense and effort of the radiator upgrade.

Since radiator capacity was not the answer, it was time for a rethink of how the system works.

Most if not all air conditioning systems which use water, have a constant output pump and then
madulate the temperature in each location using balancing/ modulating contral valves to compensate
for area demand

The TR cooling system should work the same way so there must be a problem with the balance
between flow and demand.

What are the needs of system?
¢ Car radiators usually only provide a 10°C drop in temperature, so the ambient temperature and
the amount of air flowing through the radiator are going to be major considerations.

¢ The next variable is the demand or heat being generated by the engine, which can combined
with high ambient temperatures and low airflow, be another major consideration.

¢ Iconcluded that the TR water pump produces a range of about 8 to 22GPM at 5 152 PSL
(1000-4000RPM) so the next step was to Jook at how all this came together to cope with the
best and worst conditions.

¢ Radiator manofacturers recommend a maximum flow of 1.5 GPM in any one tube of the
radiator which means that the TR radiator maxes ocut at 36 GFM from the flow point of view
(no crank hole).

& The next thing to look at is the system resistance which is usually about 3PS} across the
radiator and about 1 PSI for the pipes and hoses etc at maximum flow.

&  Now it was time to look at the “Balancing valve”/ Thermostat. By definition a “Thermostatic
Radiator Valve (TRV) is a self-regulating valve fitted to a system which controls the
temperature by regulating the flow of hot water to a radiator.”
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This unit also has an air-bleed jiggle pin already fitted, which
Jiggle reduces the amount of air that can be trapped in the system.
VaVe  Trapped air can cause corrosion of the housing and further
reduces the capacity of the thermostat.

There are a number of available temperature ranges but after

testing them all, ! found that a 77°C unit was in balance with

the pump at 82°C and only 25% open. which allows for more
than enough increased flow when the demand increases.

TT2000 Seorias
gt | low version of 111 senes
Conventionat type with jigole phi:

Tml“l!. Conversion
Celcius Fahrenheit Celcius Fahrenheit
“C *F “C F lrnm
60 - 140 B4 - 182
7t - 160 B85 - 185
74 - 165 B6 - 187
5 - 167 88 - 190
17 - 10 89 - 192
9 - TH4 91 - 185
Temp. Part No. Temp. Part No.
®0 - B 2 - W 71°C TT2000-160 77°C TT2000-170
82 - 180 a5 - 203 82°C TT2000-180 B8°C TT2000-190
BOC TT2000-192 91°C TT2000-195
TRIDON >
Thermostat oy

e The thermostat 5 § tewperaire contral valve seembly used 1 the vehide cocling
systemn. Locaiad 0 & housng weusfy 3t the front of the veheie enging; the thermostat
Ehivag drasstion of alend Srough e redat ance the fxedelearawns engite
wREILEe § scheved. )

» There are various stytes of thermostats avdebee aiuong comentons, by pese.
shermostat houaty sssewbites, Hgh Fiow and seerts weett in cordunciion wieh ongrul

Fusng,

* Thermoststs bearing the “igh Flow (000 7 Tndon Hgh Flow thermesiats, Taoom's range
of Hgh Flow thermostats are ossigned to Fprove oooing systam performanze, The High
Flow thevmostat has a lorgey vorse sliowing uo o 50% more cocient flow. dmnesng de
et o upe 8 cocker temperanre thermasiat,

» Tridon Hoh Fiow Thermociste are desersed 10 upgrante 5 vehedas standard hiermostat,

» The thermesist mst be corpeiiie with 5w vetvde cncing syies; the Tridon
Permesat ranpe has been cvefily reseerthed and enpreered 1o st eath weof

anpheation.
oo * Plenze refer to the Tndon Part Finder for the comrect Srarmnztst for youz spplcaten.
TV2000-170 Thermostat (Migh Thezmostat fdgh o Openey Teme: 77°C
flow) Flow]} » Flange D S
» Foot D
& Heghts i
s Corvenonal ste Suemastat v gk on, K :, 7

& rich flaw virsion of TT: series.
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1 tested my Register unit and found that it began opening at 72°C and was fully open at 81°C. The TR
manual specifies an opening temp of 158°F (70°C) and fully open at 197°F (92°C) for the original
shrouded unit.

Clevabstios of Wetse Wwlwe e Ther
sosots Yun wpssad, Fig ¢ Clrovlation whes the Thermeostst s apes.

Y3
The Question is: Why is the opening temperature set so low and how does this
concept perform in balancing the flow with demand?

Going one step further I looked at the capacity of the Thermostat and found that the flow area or flow
coefficient of my unit was about 10 which means it was taking up to 65% of the available pump
energy when it was fully open, which was all the time.

No wonder the car ran too cool most of the time and then too hot when the demand or the ambient
temp went up.

What I needed was a thermostat which could flow up to the maximum pump output and be only
partially open at normal running temperature. This would allow the thermostat to modulate and
balance the flows to keep a constant temperature regardless of either the ambient temperature, the air
flow rate through the radiator or the output of the engine.

This is in effect what happens when using a variable speed water pump controlled by a temperature
controller.

The answer came in a TRIDON Model TT2000-170 high capacity
Thermostat purchased from Supercheap® Autos for about $20.00.
(These are available from most Automotive Parts Suppliers)

This unit has a fully open flow area 2.3 times the size and uses only
a fraction of the available pump energy

According o my tests, this increased the capacity by more than
50%
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Following is a diagrammatic representation of the 2 thermostats, showing approximately how much of
the available pump energy each one absorbs.

I am of the opinion, that there is no need to upgrade the radiator without first confirming that all the
available flow and cooling capacity has been used up for a standard TR engine

However, as the power output is increased by performance tuning, there will be additional demand put
on the cooling capacity which might exceed the ability of the standard radiator in high ambient
temperatures. There is also room for improvement in the water pump impeller design as the one we
use will most likely be cavitating ar high RPM and lack capacity at idle. High RPM pump
performance is less of a problem as this will usually be associated with high airflows, however low
speed output is much more of a concern.

%
oren Thermostats: Standard Single action compared to a Hi Flow
= .
G ————— e s iy
i [HiFiow /
43 - s
50 5“,’“"‘“’" ook Thermostat
85 Thermostat | ~ E 2
L] Fa :
15 " '
: s . -~
70 .
ﬁ =
+ 4 A
50 7 i % of available
- E pump capacity
L AR A VN : used by
i thermostat @
3500RPM
[ NEW Thermostat |
1 72 13 74 15 76 11 8 19 80 8 82 83 & 65 6 & 88

Temperature Deg C

The resulk of changing to this thermostat was dramatic. The gange now sits firmly covering the *1" of
185°F even in §°C early mornings and only moved to half cover the “8" after thrashing the car up the
Bunya Mountain on a 29°C day (about 1 Sminutes with hairpin bends and some 1™ gear work).
Extended idling in 35°C in Longreach gave about the same result.

I am now also of the opinion that the factory designed setup lacks the flexibility to achieve optimum
performance in our climate.

The shronded thermostats can not effectively modulate the flow as there is a conflict between shutting
of the bypass and balancing the flow to the radiator, compounded by the very high bead Josses
induced by this type of unit.

The T336 unshrouded thermostats even where correctly fitted are still too cold and too restrictive to be
able to perform properly. These engines will only sometimes run at optimum temperature and
probably run either too cold or too hot most of the time.

Having gone through all of this I happened upon Graham Campbell's article in “TR Register -
Technical Tips 2" section 2 — Cooling, p62. He came to same conclusion by modifying and fitting the
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biggest thermostat he could sgueeze in (from a Nissan Skyline/Ford). The effect was similar and he
was completely satisfied however since the TT200-170 is cheap, fits straight in and is off the shelf it is
a suitable solution for most of us.

So before you embark on an expensive modification to your TR cooling system, take a good look at
what you have and how to get the most out of it. It might be as simple as a $20.00 trip to the shops
and only take 10 minutes to fit

Here are a few technical tips courtesy of Tridon®

Thermostat Testing Procedure

¢ Fill test container with 50% water and 50% cocolant concentrate {minimum 2 litres).

*  (Open the thermostat and insert a fine thread under the valve Thesmamoter
seat. 1

® Suspend the thermostat by the thread in the container. The
thermostat must be fully submerged and not touch any part of
the container.

¢ Place a thermometer into the coolant so that the bulb is
adjacent to the thermostat temperature sensing pill.

s Heat the liquid slowly from cold and agitate the test fluid for 1 Rl
accurate results v Concensrate

* (Observe the thermometer and note the temperature at once fmin. 2 Mres)
when the thermostat drops from the thread. This reading is ‘Tr
the commencement to open temperaiure.

s The temperature should be increased and the thermostat observed to make sure it fully opens.
The thermostat should be fully open at approximately 12°C (22°F) above the specified opening
temperature. For example a thermostat with an opening temperature of 82°C should be fully
open at 82°C+12°C = 94°C

¢ The distance of travel to achieve the fully open temperature is the centre orifice diameter
divided by 4. For example, orifice DIA 24mm-+4 = 6mm. 6mm travel is the fully open
extended position.

¢ Note: As there is a tolerance of 2.5*C plus or minus of the nominated rating, a thermostat
should be replaced if it opens at a temperature more than 6°C (11°F) below or 3°C {5°F) above
the specified opening temperature.

& Any testing needs to be done with the water heated at a slow, steady rate with the thermostat
being placed into the water at room temperature. This allows the thermostat to heat up
consistently and to normalise as the water is heating up. If the water is allowed to heat too
guickly it can begin to boil before an accurate temperature is taken. At the same time, if there
is too much bubbling in the water incorrect temperature readings may be taken. The thermostat
will also take a little time to react to the temperature of the water.

When cool, carefully examine the thermostat valve to make centain it is properly seated. If it does not
seat properly, it should be replaced.

Thread:

Thermaostats do not work intermittently - they either work or do not work.
Should a thermostat fail it can either fail in the open or closed position.

I hope this works as well for you as it does for us.
Cheers

Rob
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Thermo Fans and Radiators do not always get along together.

The time to discover that the radiator is not holding coolant is obviously on the way to the Tasmanian ferry
in transit to an Event like the Targa Historic Rallye, where there is a week end looming and no time to
spare. One amazing feature of this sort of timing is the abundance of good fellowship at all hours of the day
and night to render assistance.

The first strategy was to find some containers for filling up the radiator just before disembarking, which
should allow us to get out of the traffic and properly investigate the severity of the problem. There is much
frivolity and consumption of stimulants as the ship sails, so it was off to scour the bars and restaurants to
see if they might have some containers available later on.

the

The second task was to find something to prevent
cooling system being pressurised by putting a i _
suitable spacer under the cap when we startupin = B o1 { of a windscreeh the
morning. : . er is perfect but a long

g tch or toothpic would do

It is a handy thing to have in one’s tool kit.

The early bird is supposed to get the worm, so the coffee
bars and eateries were scoured and we were
rewarded with 2 ex milk containers freshly rinsed
filled with clean water along with the comment
“these have been in high demand today for some
strange reason!!”

and
that

It is amazing how quickly we were put in touch with mates of mates who within the hour had located a
spare identical Volvo radiator we could have. Bearing in mind the task of removing the front of the TR and
swapping the mounting brackets over on a week end somewhat complicated that option.

The assembled competitors in the Davenport car park were probably capable of rebuilding an entire car
during morning tea so we were able to obtain and apply a liberal dose of STOPLEAK and expert opinion,
after first flushing out the coolant remnants we determined that checking the level at regular intervals and
hoping for the best would be the only option to begin with.

The Rallye which is associated with Targa Tasmania is one of the best TR expeditions we have done, it

allows one to pretend to be in the Targa by running flat out on Closed roads prior to the Targa Cars, doing
most of the stages on Open roads chasing a pace car, (Mustang) with a constant barrage of Wineries, Golf
courses, dinners, lunches and all manner of things to amuse the ladies between the blokey stuff where they

just have to hang on.
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Daily checks on coolant levels and several more doses of Stopleak got us through the next 4000Kms and
home, where the investigation started.

Most things that stop working or go wrong are related to short cuts, silly stuff or bad luck and this was not
a case of bad luck.

When fitting the Thermo fan I used the kit supplied which has some rubber pads and plastic locking strips
which are fed through the radiator and locked by griplock pads on the other side.
Well this is clearly not a good idea...

The plastic fasteners and the rubber pads are really not good enough and so as plastic is more abrasive than
copper the slight movement eventually allows contact with both and the copper loses.

A good clean up and a few minutes with the soldering iron soon had
everything fixed before do1ng a pressure test and looklng for a proper
solution to the \

cause of the
problem. (aka
short cuts!)

Eean cowling

Mr Bunnings has a _ | A s thr Ao
wondrous range of [ e ; radiator tubes
Half asmm B solutions for such - . 4 - ;:;:l!:'f’h
stlicone self situations, which
adhesive include sticky
weather strip backed weather
2.5mm wide strips which are easily adhered to the fan housing.

A search through the bolt box came up with some extra-long Allen headed bolts which were probably
salvaged from a piece of furniture being thrown out! (everything has to be useful at sometime)

The total cost of overcoming this lapse in concentration with the original fitting was $6.50 plus several
bottles of Stopleak.

It could have been worse and spoiled one of the best expeditions we have had.

Targa 2016??? Rob Bradford.
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