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Tractor Diary 

I bought a tractor, an old Ferguson TEA20, to mow the acreage 
on the property. When I bought it the engine would not start 
and the shift lever would not move. Battery was dead, one tire 
was flat. I was told even when the tractor was running it was down on power.  
But I bought it anyway. 
I thought, I can fix it, might take a weekend or a bit more. 
That was two years ago. 
I guess I have to give the tractor a bit of slack as it is almost as old as I am and that means it has a 
bit of wear and tear on it. I sure know how I feel sometimes. 
When I started the repair on the Fergy ƛǘ ǿŀǎƴΩǘ ƭƻƴƎ ŀǎ ƛǘ soon turned into a disassembly and 
rebuild as everything I touched needed attention. So where do you stop? 
Personally I stop when everything is either back to normal or better than new. 
 
In the mean time I bought a John Deere to mow with. 
That does not mean I have given up on the Fergy, it is now a mission. L ŘƛŘƴΩǘ ƴŜŜŘ ŀ ƴŜw project, 
but I got one. They say that discretion is the better part of valour and I probably should have 
pulled the pin on the project, but here we are now. 
 
During the disassembly I had to educate myself on the Fergy since the last one I had seen was 
when I was a kid and we were planting tobacco on the farm back in Kentucky.  I remember John 
Kennedy was just elected President and shortly after Fidel Castro defeated Batista in Cuba.  
 
But back to the Fergy. I bought a manual on the Fergy which was very helpful, written ƭŀȅƳŀƴΩǎ 
terms it was obviously written for a farmers use as it provided many down to earth helpful hits 
with simple no frills advice and guidance.  
 
The manual was a wealth of information to understand the Fergy.  
I want to state up front this is not a Fergy tractor restoration. In other words to return it to its 
original as new condition. That is not in my character.  
 
Although I 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 my 
sister in law wanted me to help her buy her new car. One rainy cold Saturday we headed off to 
ǘƘŜ /ƘŜǾǊƻƭŜǘ ŘŜŀƭŜǊǎΦ L ŎƻǳƭŘ ǎŜŜ ƛǘ ƛƴ ƘŜǊ ŜȅŜǎΣ ǎƘŜ ǿŀǎƴΩǘ Ƨǳǎǘ looking, today was the day she 
would buy. Upon arrival there sitting in the show room was a new 1974 Camaro, all shiny and 
nice painted orange with a tan vinyl top and a black and white checkered interior. A typical girls 
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car-YUCK!! Quickly I had to find ŀƴ ŀƭǘŜǊƴŀǘƛǾŜ ŀƴŘ ǘƘŜǊŜ ǿŀǎƴΩǘ ƳǳŎƘ ŀǊƻǳƴŘ ŀƴŘ ǘƘŜ ŎƭƻŎƪ ǿŀǎ 
ticking she wanted THAT car, ŀƴŘ L ŘƛŘƴΩǘ ǿŀƴǘ ƘŜǊ ǘƻ ƘŀǾŜ ¢I!¢ ŎŀǊΦ tŜǊǎƻƴŀƭƭȅ L ŎƻǳƭŘ ǘƘƛƴƪ ƻŦ 
nothing worse. After almost an hour ǎǘǊƻƭƭƛƴƎ ŀǊƻǳƴŘ ƭƻƻƪƛƴƎ ŀǘ ŀƭǘŜǊƴŀǘƛǾŜǎ ǘƻ ǘƘŜ άƎƛǊƭǎ ŎŀǊέΣ a 
truck drove in with a load of new cars. Sitting on the top row was a suspiciously plain white 
Camaro with a set of black rally wheels. I asked the salesman what that was and he responded 
with the information that it was the new fully optioned Z-28 ordered in for the service manager. 
The stripes and spoiler had not yet been installed. aȅ ƴŜȄǘ ǉǳŜǎǘƛƻƴ ǿŀǎ άLǎ ƛǘ ŦƻǊ ǎŀƭŜΚέ IŜ ǎŀƛŘ 
ȅŜǎ ǎƻ L ǘƻƭŘ ƘƛƳ ǘƻ ƎŜǘ ƛǘ Řƻǿƴ ƻŦŦ ǘƘŜ ǘǊǳŎƪ ǎƻ ǿŜ ŎƻǳƭŘ ŘǊƛǾŜ ƛǘΦ IŜ ǎŀƛŘ ƘŜ ŎƻǳƭŘƴΩǘ ŀǎ ƛǘ ƘŀŘ ƴƻǘ 
been processed, pre-delivered.  I 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 in 
law fell in love it and bought it on the spot. After almost ten years of driving the car, she got 
married, had a kid, and now wanted to sell the car. I asked how much and within a few moments 
I owned it. This was my first restoration project. I worked hard to return the Z back to its original 
condition and when finished I was very disappointed as it was just exactly as I first saw it. 
9ǾŜǊȅƻƴŜ ǿƘƻ ǎŀǿ ƛǘ ŦŜƭƭ ƛƴ ƭƻǾŜ ǿƛǘƘ ƛǘΣ ōǳǘ L ƘŀǘŜŘ ƛǘΦ !ƭƭ ǘƘŀǘ ǿƻǊƪ ŀƴŘ ȅƻǳ ŎƻǳƭŘƴΩǘ ǘŜƭƭ L ƘŀŘ 
done anything to the car. I spent three days getting the black paint for the inner fenders the right 
shade of dull. Not flat, not shiny just the right tint of dull. Never again. From now on any project I 
undertake as I progress through the project I will make improvements as I go.  
I have a 1965 Chevelle that I owned for over 35 years now, having bought it off the lady that 
bought it new. Since I have owned it all I did was put a set of wheels and fresh tires on, new 
brakes and new exhaust. Someday I will freshend it up and when I do I will replace the drum 
brakes with new disks, update the suspension and make it a fully modern car underneath. It will 
still look like a 65 Chevelle but looks are only skin deep. 
The Fergy is no different as I go through this project I will make improvements as I can find them. 
The essence of the Fergy should remain though and honestly there is nothing I am changing that 
ŎŀƴΩǘ ōŜ ǳƴōƻƭǘŜŘ ŀƴŘ ǊŜǘǳǊƴŜŘ ǘƻ ǘƘŜ мфпу ǎǘŀƴŘŀǊŘΦ 
 
As stated earlier the Fergy started as a repair and became a project. Getting the shifter to move 
was the first step.  
My first challenge was to unstick the shift levers, even removal of the trans cover provided little 
in the way of information. I could see no reason for the shift levers to be frozen in the case, there 
was no rust so it had to be a faulty part. As it turned out it was not a faulty part but it was 
corrosion. In normal use the oil in the transmission would be slung around the inside of the trans 
ƪŜŜǇƛƴƎ ŜǾŜǊȅǘƘƛƴƎ ƭǳōǊƛŎŀǘŜŘ ōǳǘ ǘƘŜ ƻƭŘ CŜǊƎȅ ƘŀŘ ƴƻǘ ōŜŜƴ ǳǎŜŘ ŦƻǊ ƻǾŜǊ ŀ ŘŜŎŀŘŜΦ L ŘƛŘƴΩǘ 
want to start hammering away on things until I learned why the rods were stuck so I 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 not do this and I as a race car builder and racer 
ƛƳƳŜŘƛŀǘŜƭȅ ǊŜŎƻƎƴƛȊŜ ǿƘŀǘ L ǎŜŜΦ ! ǉǳƛŎƪ ŎƘŜŎƪ ǿƛǘƘ ŀ ƳŀƎƴŜǘ ŎƻƴŦƛǊƳǎ ǘƘƛǎ ΧΦ ¢ƘŜ ǘǊŀƴǎ ŎŀǎŜ ƛǎ 
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magnesium and the corrosion is not rust but just the white powder that forms on magnesium as 
any old time racer would know. Some good old Castrol DWF sprayed on and left to soak, a brass 
ōŀǊ ŀƴŘ ŀ ǘǿƻ ǇƻǳƴŘ ƘŀƳƳŜǊ ƪƴƻŎƪŜŘ ŜǾŜǊȅǘƘƛƴƎ ƭƻƻǎŜΦ bŜǿ ǊǳƭŜΧ ŘƻƴΩǘ ƭŜǘ ȅƻǳǊ CŜǊƎȅ ǎƛǘ 
ŀǊƻǳƴŘΣ ƪŜŜǇ ǘƘŜ ƻƛƭ ƛƴ ǘƘŜ ǘǊŀƴǎƳƛǎǎƛƻƴ ǎǇƭŀǎƘƛƴƎ ŀǊƻǳƴŘΦ ²Ƙŀǘ L ŘƻƴΩǘ ǳƴŘŜǊǎǘŀƴŘ ƛǎ ǿƘȅ 
Ferguson in 1948 decided to use mag as a material for a tractor transmission case. 
 
While I had the transmission apart I cleaned it out and seeing the gunk inside the transmission I 
thought I had better look at the inside the diff as well as it is all connected and part of the 
hydraulic system for the three point hitch. Yep scooped it out there as well.  
I removed the hydraulic system top and bottom and cleaned everything out finding over sixty 
ȅŜŀǊǎΩ ǿƻǊǘƘ of crap in there. The further I went the more I found. While I had things apart I 
replace worn pins and bushings, put new pinion bearings in. Also while I had it all apart naturally I 
put new PTO shaft seals in too.  
I should point out that many of the parts I got were from Wagga Tractor that I found on ebay. 
Very knowledgeable and very helpful and great prices too.  
L ŘƛŘƴΩǘ ƪƴƻǿ ƛǘ ŀǘ ǘƘƛǎ Ǉƻƛƴǘ ōǳǘ ǘƘŜ CŜǊƎȅ ǿŀǎ ōŜŎƻƳƛƴƎ ŀ ǇǊƻƧŜŎǘΦ 
 
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 I found the rear axle seals were 
between the flange on the axle and the axle bearing. Meaning I would have to remove the axle 
bearings to install new seals. I have been here before and I know that I will destroy the perfectly 
good axle bearings when I remove them.  Thank goodness for the internet as I found a set of 
seals called Sure Seals that go between the diff oil and the axle bearing. I pack the axle bearings 
in grease, like a normal wheel bearing and put the Sure Seals in the axle housing and reinstall the 
axles. Job done. 
The brake shoes are like new and even though I have a brand new set to install the old ones 
ƳŜŀǎǳǊŜ ǘƘŜ ǎŀƳŜ ŀǎ ǘƘŜ ƴŜǿ ƻƴŜǎ ǎƻ L ŘƻƴΩǘ Ǉǳǘ ǘƘŜƳ ƻƴΦ  
 
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 are plenty of off the shelf hardware to help you do this. I did use a fresh ring gear 
(old one was missing a few teeth and the ones left were pretty chewed up. The previous owner 
had told me the old starter needed a tap with a hammer from time to time and the flywheel ring 
gear was pretty sad so I ordered a new ring gear and a new starter. New ring gear went on pretty 
ƴƛŎŜΦ L ŘƛŘƴΩǘ ƘŀǾŜ ŀƴ ŀŎŜǘȅƭŜƴŜ ǘƻǊŎƘ ŀǘ ǘƘŜ ǘƛƳŜ ǎƻ L Ǉǳǘ ƛǘ ƛƴ ǘƘŜ ƻǾŜƴ ƛƴ ǘƘŜ ƪƛǘŎƘŜƴ ŀƴŘ ǘǳǊƴŜŘ 
the oven all the way up and let it άŎƻƻƪέ ŦƻǊ ŀōƻǳǘ пр ƳƛƴǳǘŜǎ ŀƴŘ ƛǘ Ƨǳǎǘ ǿŜƴǘ ƻƴΦ ¢ƘŜ ƴŜǿ 
starter was a little bit of a problem as the starter bendix gear only engaged the ring gear by about 
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4mm which in my opinion was not enough. I took the nose off the starter put it in the lathe and 
faced off the mount enough so that now I 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. 
TheǊŜŦƻǊŜ . ƭŜǎǎ лΦлнрέ ƛǎ ǘƘŜ ŀƳƻǳƴǘ L Ŏŀƴ ƳƻǾŜ 
the starter back and get more tooth engagement on 
the flywheel. This means longer starter life and 
longer ring gear life as well. 
As you can see there is heaps of room between the 
starter bendix gear and the ring gear and all you 
ƴŜŜŘ ƘŜǊŜ ƛǎ Ƨǳǎǘ ŜƴƻǳƎƘ ǎƻ ǘƘŜȅ ŘƻƴΩǘ Ƙƛǘ ŜŀŎƘ ƻǘƘŜǊ ǿƘƛƭŜ ǘƘŜ ŜƴƎƛƴŜ ƛǎ ǊǳƴƴƛƴƎΦ 
 
The conversion to 12v needed a nice alternator; I went to the wrecking yard to find an alternator 
that would do the job. At first I considered a little Daihatsu alternator at 30amp as that is all I 
really needed, for a normal situation, but I thought that I might use the tractor as a self-propelled 
battery charger as well and that if I want to run a bunch of lights on the tractor I would need a 
more powerful alternator. I found an 110amp alternator off a FORD passenger car that was 
reasonably price as I picked it up for 30 dollars. Nice part is that if I need a replacement they are a 
very common component available almost anywhere.  
The FORD alternator came with a 6V serpentine belt pulley. Looking at the original Fergy belt I 
ƪƴŜǿ ǘƘŀǘ ƻƭŘ Ŧŀǘ ōŜƭǘ ǿƻǳƭŘ ƴŜǾŜǊ ǿƻǊƪ ŀǎ ƛǘ Ƨǳǎǘ ǿƻƴΩǘ ƘŀǾŜ ǘƘŜ ǘǊŀŎǘƛƻƴ ǇƻǿŜǊ ƻŦ ǘƘŜ ƳƻŘŜǊƴ 
multi groove belts. 
I had to make a mount for the alternator. 
I had to make a multi groove pulley for the water pump. 
I had to make a multi groove pulley for the crankshaft. 
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Serpentine Belt Finished 
Project 
 

I completed the belt drive 
before I started on the engine 
rebuild. IŜǊŜ L ŘƻƴΩǘ ƘŀǾŜ ǘƘŜ 
alternator belt adjustment 
bracket completed at this 
point. It was a bit tricky 
getting all that stuff around 
the governor lever. 

 

 
I had to buy a short piece of 100mm aluminium bar stock and spend a bit of time on the lathe 
to carve up this little nugget. I am pretty happy with the results as well. 
 
A bit of 25mm scrap aluminium I had laying in the shop was the donor to make the alternator 
bracket. I bit of drilling and tapping and then a few minutes on the mill and I have a alternator 
bracket. 
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I made a new 6v multi groove pulley for the crankshaft. I 
used the original Fergy hub cutting off the front belt 
flange and made a aluminium ring that was 0.010 smaller 
than the cleaned up original hub. I put that in the oven at 
250c for 25 minutes and when I pulled it out I checked it 
and it had grown лΦлмнέ ƳŀƪƛƴƎ ŀ ƴƛŎŜ ǎƭƛǇ Ŧƛǘ ƻƴ ǘƻ ǘƘŜ 
ƻǊƛƎƛƴŀƭ Ƙǳō ŀƴŘ ǿƘŜƴ ƛǘ ŎƻƻƭŜŘ ǘƘŜ лΦлмлέ ƛƴǘŜǊŦŜǊŜƴŎŜ 
fit insures it will never come off. Once that was done the 
hub was put in the lathe and I cut the grooves for the belt 
once I had trimmed it up nice and round based on the 
center of the original hub. 

 
 
Disassembling the engine found the engine worn as one would expect and considering where I 
am at on this project it seems like a complete freshen up is called for. 
 
Once the decision to freshen it all up naturally that 
means all new rod and main bearings and all new seals 
front and rear. Naturally this would also mean a fresh 
set of pistons and rings as well. A review of the 
specifications revealed that the stock compression 
ratio was 5.77-1. This astonished me as I could not 
understand why the compression was as low as this is 
a petrol engine and even in 1948 the gasoline was not 
that bad. Then it twigged on me that the compression 
was that low so the engine could be hand cranked. Ah 
Ha! I will state right now that I NEVER plan on hand 
cranking the engine so why would I 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 call 
for 8.5-1 compression. Same crank, rods, block. Research found that the TR2 pistons were flat top 
as well and the difference in compression was the combustion chamber volume of the cylinder 
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head. I searched out a TR2 cylinder head to discover they wanted 1200 dollars for one, but even 
that was not the problem. 
The problem is that the TR2 engine is used on a road car and operates up to 6500 rpm and as 
such has much larger ports than my Fergy engine which operates up to 2200rpm. So I am stuck 
with the Fergy head. Next step is to get some high compression 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 
arrive at my door. 

Original piston with a 'bog' dome to represent the combustion 
chamber, sent to custom piston manufacturer to make a set of 
forged high compression (9-1) pistons to use all the power that 
modern standard grade gasoline will make. At 5.77-1 compression 
you are wasting the energy that the fuel can make. Much like 
putting high octane fuel in a normal car engine which makes no 
more power because you are not using the energy that is present 
in the fuel if you dont compress it to the required level. The 9-1cr 
in my Fergy will now use all the energy that standard 91 octane 
fuel can generate. 

 
A step from 5.77-1 to 9-м ǎƘƻǳƭŘ ǿŀƪŜ ǘƘŜ ƭƛǘǘŜ CŜǊƎȅ ǳǇ Χ ŀ ƭƻǘΦ bƻǿ L Ŏŀƴ Ǉǳƭƭ ǘƘŀǘ тнέ ƳƻǿŜǊ 
deck easily. 

 

Cylinder head got all new valves 2mm larger and they received 
ŀ Ŧǳƭƭ ǊŀŎŜ ǘǊŜŀǘƳŜƴǘ ƻŦ ŀ Ƴǳƭǘƛ ŀƴƎƭŜ ǾŀƭǾŜ Ƨƻō όŎƻǳƭŘƴΩǘ ƘŜƭǇ 
myself) 
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Engine block ready for crankshaft. 
This is a little out of sequence as I made the 
6V belt drive prior to pulling the engine 
apart for rebuild and while the new pistons 
were on order. 



 

 

YŜƴΩǎ CŜǊƎȅ ¢ǊŀŎǘƻǊ Diary      email  - Ken@KenLowe.com.au       Page 9 of 37 

Degreeing in the camshaft.

When I disassembled the engine I carefully marked the camshafts location and upon reassembly I 
put it back there. As I turned the engine over I could see the exhaust pushrod reaching the 
bottom its travel ƭƻƴƎ ōŜŦƻǊŜ ǘƘŜ Ǉƛǎǘƻƴ Ǝƻǘ ǘƻ ǘƘŜ ǘƻǇ ƻŦ ƛǘǎ ǘǊŀǾŜƭΦ ΧΦ ¢ƘŀǘΩǎ ƴƻǘ ǊƛƎƘǘΦ 
²ƘŜƴ L ǊŜŀŘ ǘƘŜ CŜǊƎȅ Ƴŀƴǳŀƭ ƻƴ Ƙƻǿ ǘƻ ǎŜǘ ǘƘŜ ŎŀƳǎƘŀŦǘ L ŘƛŘƴΩǘ ƳǳŎƘ ŎŀǊŜ ŦƻǊ Ƙƻǿ ƛǘ ǎŀƛŘ ǘƻ Řƻ 
it as it was all a bit vague. I could not find any ǎǇŜŎƛŦƛŎŀǘƛƻƴΩǎ on the camshaft that would help me 
degree the cam in. I found valve specifications of opening and closing but if you understand 
camshafts you ŎŀƴΩǘ really rely on them for dialing in the cam, especially on a worn camshaft. I 
want to know intake lobe center.  
I put my degree wheel on the engine to see where it was originally. As it turns out it was in at 87 
degrees ATDC. Pondering that for a moment that NOTHING goes in at 87ATDC. I called my buddy 
Marty at Crow Cams and asked him if they ground up stock Fergy cams and he said that they do 
and I asked him with the intake lobe center was and he said they 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 pistons. Note: 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. 
 


