Tractor Diary

| bought a tractoran old Ferguson TEA20,mow theacreage
on the property. When | bought it the engine would not start
and the shift lever would not mov@&attery was dead, one tire
was flat.l was told even when the tractor was running it was down on power.

But Iboughtit anyway.

| thought,| can fix it, might take a weekend or a bit more.

That was two years ago.

| guess | have to give the tractor a bitstack as it is almost as old as | am and that means it has :
bit of wear and tear on itl. sure know how | feel sometimes.

Whenl started the repaion the FergyA i ¢ | & y Qsbon furhefd hto b disassdmbly and
rebuild as everything | touched need attention. So where do you stop?

Personally | stop when everything is either back to normal or better than new.

In the mean time | bought a John Deere to mow with.

That does not mean | have given up on the Fergy, it is now a missiolR A Ry Q w prgjéstS R
but | got one. They say that discretion is the better part of valour and | probably should have
pulled the pin on the project, but here we are now.

During the disassembly | had to educate myself on the Fergy since the last one | had seen was
when | was a kid and we were planting tobacco on the farm back in Kentucky. | remember Jor
Kennedy was just elected President and shortly after Fidel Castro def@atestiain Cuba.

But back to the Fergy.boughta manual on the &gy which was very hgful, writtent | € Y I y Q
terms it was obviously written for a farmers use as it provided many down to earth helpful hits
with simple no frillsadvice andyuidance

The manual was waealth of information to understand the Fergy.
| want to state up front this is not a Fergy tractor restoration. In other words to return it to its
originalas new condition. That is not in my character.

Although | have built many dozens of cars and various other projects one project stands out in
particular not because it brought so much pleasure, just the opposite. It started in 1974 when n
sister in law wanted me to help her buy her new car. One rainy cold Saturday we headed off to
0KS / KSONREtSG RSFfSNARA® L OfobizigRoddy %& the day she/ K
would buy. Upon arrival there sitting in the show room was a new 1974 Camaro, all shiny and
nice painted orange with a tarinyltop and ablackand white checkered interior. A typical girls
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carYUCK!! Quickly I hadto fihdy F £ G SNY I A BS YR GKSNB gl ay
ticking she wanted THAT¢ary R L RARY QlO 4l yi KSNJ G2 KI @S
nothing worse. After aimostanho&rd N2t ft Ay3 | NRPdzyR f221Aya |0
truck drove in with a load of new cars. Sitting on the top row wasspiciouslylain white

Camaro with a set of black rally wheels. | asked the salesman what that was segspbeded

with the information that it was the new fully optioned28 orderel in for the service manager.
The stripes and spoiler had not yet been installe® y SEG |jdzS&adAz2y 61 &
@Sa a2 L 02fR KAY G2 3SG Ad R2gsy 2FF (GKS
been processed, prdelivered. | told him if you want to make a sale today get it down now or
we walk out the door. Within thirty minutes we were in the car going for a drive and my sister ir
law fell in love it and bought it on the spot. After almost ten years of driving thesba got

married had a kigand now wanted to sell the car. | asked how much and within a few moments
| ownedit. This was my first restoration project. | worked hard to return the Z back twigsal
condition and when finished | was very disappethis it was just exactly as | first saw it.
9OSNEBE2YS gK2 alg AG TSttt Ay t20S gAGK AdZ
done anything to the car. | spent three days getting the black paint for the inner fenders the rig|
shade of dll. Not flat, not shiny just the right tint of dull. Never again. From now on any project
undertake as | progress through the project | will make improvements as | go.

| have a 1965 Chevelle that | owned for over 35 years now, having bought it tdtiththat

bought it new.Since | have owned it all | did was put a set of wheels and fresh tires on, new
brakes and new exhaustomeday | will freshend it up and when | do | will replace the drum
brakes with new disks, update the suspension and makéuifyamodern car underneath. It will

still look like a 65 Chevelle but looks are only skin deep.

The Fergy is no different as | go through this project | will make improvements as | can find the
The essence of the Fergy should remain though and hortbstlg is nothing | am changing that
OFyQli 06S dzyo2f SR YR NBUOdZNYySR (2 GKS wmony

As stated earlier the Fergy started as a repair and became a project. Getting the shifter to mov
was the first step.

My first challenge was to unstick the shift égs, even removal of the trans cover provided little

in the way of information. | could see no reason for the shift levers to be frozen in the case, the
was no rust so it had to be a faulty part. As it turned out it was not a faulty part but it was
corrasion. In normal use the oil in the transmission would be slung around the inside of the trar
1SSLAY3I SOSNRBROKAY3A fdzoNAOFGSR odzi G4KS 2R
want to start hammering away on things until | learned why the nedee stuck so | was taking
things slow. The manual showed me how the rods came out but not why they were stuck in the
housing. While scraping the old gasket from the trans case my scraper brought up some bright
metal. This startled me as cast iron does dotthis and | as a race car builder and racer
AYYSRAFGSt@ NBO23ayATS gKIG L aSSed ! |jdzia O]

YSYyQa CSmEmg dansl-RKdn@dnhlowecomau Page? of 37



magnesium and the corrosion is not rust but just the white powder that forms on magnesium a:
any old time racewould know. Some good old Castrol DWF sprayed on and left to soak, a bras
OFNJ FYR | G662 LRdzyR KIFIYYSNI 1y201SR SOSNERGK
I NP dzy R {SSLI GKS 2Aft Ay (GUKS UGUNIYyaYAAaAAZY &
Ferguson in 1948 decided to use mag as a material for a tractor transmission case.

While | had the transmission apart | cleaned it out aeeliisg the gunk inside the transmission |
thought | had better look at the inside the diff as well as it is all corsteand part of the

hydraulic system for the three point hitciep scooped it out there as well.

| removed the hydraulic system top and bottom and cleaned everything out finding over sixty

& S| NE& Q@f ciaiithieke. The further | went the more | fountthile | had things apart |

replace worn pins and bushings, put new pinion bearing&lso while | had it all apart naturally |
put new PTO shaft seals in too.

| should point out that many of the parts | got were from Wagga Tractor that | found on ebay
Veryknowledgeableand very helpful and great prices too.

L RARYQO 1y2e A0 G GKAA LRAYG o6dzi G0KS CSN

The rear wheels had stains on them from where the axle grease had been running down the
inside. Removing the wheels, and brake drums and then the axles | found the rear axle seals v
between the flange on the axle and the axle bearing. Meahuwguldhave to remove the axle
bearings to install new seals. | have been here before and | know that | will destroy the perfectl
good axle bearings when | remove them. Thank goodness for the internet as | found a set of
seals called Sure Seals that go betweendlif oil and the axle bearing. | pack the axle bearings
in grease, like a normal wheel bearing and put the Sure Seals in the axle housreqatadlthe
axles. Job done.

The brake shoes are like new and even though | have a brand new set to irestalll ttnes
YSI&adzNE GKS alyYyS +a GKS ySg 2ySa a2 L R2yQ

Now the trans, diff and hydraulics are all up to scratch leaving just the engine now.

Soon after starting to work on the Fergy the decision to upgrade to a 12v system was a no
brainer. There areplenty of off the shelf hardware to help you do this. | did use a fresh ring gear
(old one was missing a feseth and the ones left were pretty chewagp. The previous owner

had told me the old starter needed a tap with a hammer from time tceteind the flywheel ring
gear was pretty sad so | ordered a new rlng gear and a new starter. New rmg gear went on pre
YAOS® L RARYQU KIF@S |y IOSuefsyS G2 NOK |
the oven allthewayupandletiO2 21 ¢ F2NJ  62dzi np YAydziSa
starter was a little bit of a problem as the starter bendix gear only engaged the ring gear by abc
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4mm which in my opinion was not enough. | took the nose off the starter put it in the lathe and
faced off the mount enough so that now | have almost full engagement on the starter ring gear

A is the maximum travel possible on the starter
bendix gear.

B is the current amount of clearance between the
starter ring gear and the starter bendix gear.
ThNSF2NE . €Saa nonupé
the starter back and get more tooth engagement @
the flywheel. This means longer starter life and
longer ring gear life as well.

As you can see there is heaps of room between t
starter bendix gear and thermg gear and all you
YSSR KSNBE Aa 2dzad Sy2dAK a2 (KSé R2y Qi KA

The conversion to 12v needed a nice alternator; | went to the wrecking yard to find an alternatc
that would do the job. At first | considered a litlaihatsu alternator at 30amp as that is all |
really needed, for a normal situation, but | thought that | might use the tractor as-pregiélled
battery charger as well and that if | want to run a bunch of lights on the tractor | would need a
more poweful alternator. | found an 110amp alternator off a FORD passenger car that was
reasonably price as | picked it up for 30 dollars. Nice part is that if | need a replacement they al
very common component available almost anywhere.

The FORD alternator camwvith a 6V serpentine belt pulley. Looking at the original Fergy belt |
1yS¢e (GKFEG 2fR FLaG o6Stid ¢2ddR ySOSNI 62N | &
multi groove belts.

| had to make a mount for the alternator.

| had to make a multi gro@ pulley for the water pump.

| had to make a multi groove pulley for the crankshatft.
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Serpentine Belt Finishe(
Project

| completed the belt drive
before | started on the engine
rebuild.| SN L R2Y
alternator belt adjustment
bracket completed athis
point. It was a bit tricky
getting all that stuff around
the governor lever.

| had to buy a short piece of 200mm aluminium bar stock and spend a bit of time on the lathe
to carve up this little nugget. | am pretty happy with the results a=lI.

A bit of 25mm scrap aluminium | had laying in the shop was the donor to make the alternator
bracket. | bit of drilling and tapping and then a few minutes on the mill and | have a alternator
bracket.
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| made a new 6v multi groove pulley for the craahatt. |
used the original Fergy hub cutting off the front belt
flange and made a aluminium ring that was 0.010 small
than the cleaned up original hub. | put that in the oven &g
250c for 25 minutes and when | pulled it out | checked i
andithadgrownn ®nmMH € Y1 AY3 | Y]
2NAIAYIE Kdzo YR gKSy Al
fit insures it will never come off. Once that was done thg
hub was put in the lathe and | cut the grooves for the be
once | had trimmed it up nice and roundalsed on the
center of the original hub.

Disassembling the engine found the engine worn as one would expect and considering where
am at on this project it seems likecampletefreshenup is called for.

Once the decision to freshen it all up natuyatat
means all Bw rod and main bearings and all new seals
front and rear.Naturally this would also mean a fresh
set of pistons and rings as wel.review of the
specifications revealed that the stock compression
ratio was 5.771. This astonished me &sould not
understand why the compression waslow as this is
a petrol engine and even in 1948 the gasoline was rot
that bad. Then it twigged on me that the compression
was that low so the engine could be hand crankial.
Ha!l will state right now thal NEVER plan on hand
cranking the engine so why would | leave the
compression so low? A bit of research found the
Standard Vanguard engine is the same engine used in
the Triumph TR2 sports car and their specifications catt
for 8.51 compression. Same ¢l rods, blockResearch found that the TR2 pistons were flat top
as well and the difference in compression was ¢benbustionchamber volume of the cylinder

Ken's pistons for the TEA-20 Ferguson
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head. | searched out a TR2 cylinder head to discover they wanted 1200 dollars for one, but evi
that was not the problem.

The problem is that the TR2 engine is used on a road cap@actesup to 6500 rpm and as

such has much larger ports than my Fergy engine which operates up to 2200rpm. So | am stuc
with the Fergy head. Next step is to get sonighhcompression pistons. Being a racer this is no
problem for me. A bit of design work and a phone call and a set of pistons, rings and new pins

Original piston with a 'bog' dome to represent the combustion
chamber, sent to customiston manufacturer to make a set of
forged high compression {B) pistons to use all the power that
- | modern standard grade gasoline will make. At 517Gompression
| you are wasting the energy that the fuel can make. Much like
putting high octane fuel in aormal car engine which makes no
more power because you are not using the energy that is preg
| inthe fuel if you dont compress it to the required level. Thic®
in my Fergy will now use all the energy that standard 91 octan
' fuel can generate.

Astgp from5.721to9m &aK2dz R ¢ 1S GKS ftAGGS CSNBRe& dzLJ
deck easily.

Cylinder head got all new valves 2mm larger and they rece
| I Fdzt f NI OS GNBFGYSYyd 27F |
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. Engine blockeady for crankshaft.
)\ This is a little out of sequence as | made
6V belt drive prior to pulling the engine
apart for rebuild and while the new piston
were on order.
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Degreeing in the camshatt.

When | disassembled the engine | carefully marked thestefts location and upon reassembly |
put it back there. As | turned the engine over | could see the exhaust pushrod reaching the
bottomitstravelf 2y 3 6SF2NB GKS LIAaG2y 320 G2 GKS
2 KSYy L NBIFIR GKS CSNHeé Ylydzadt 2y K2g G2 asSi
it as it was all a bit vague. | could not find @yJS O A F &n@He Gainghgftrat would help me
degree the cam in. | found valve specifications of opgind closing but if you understand
camshafts yo®© | ye@lly rely on them for dialing in the caespedally on a worn camshatft. |

want to know intake lobe center.

| put my degree wheel on the engine to see where it was originally. As it turns o ihved 87
degrees ATDC. Pondering that for a moment that NOTHING goes in at 87ATDCmlydallddy
Marty at Crow Cams and asked him if they ground up stock Fergy cams and he said that they
and | asked him with the intake lobe center was and he theag are ground on 105ATDC. After a
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bit of discussion we agreed that the cam should be in at 103ATDC. So that is where it is now.

Short block assembled with high compression pistdltde: 6V serpentine belt and pulleys.

The oil pan had been broken previously and
repaired (poorly).

Cut the old repair out and weld in new
aluminium

plate.
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