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From the Editor 
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I’m deep in my winter hiberna-
tion which is somewhat volun-
tary and somewhat enforced by 
weather and a dose of flu. With 
the winter solstice just gone and 
the club’s Baskerville hillclimb 
scheduled for 3 July I think the 
long, slow awakening may be 
under way.  I hope to emerge 
from hibernation with at least 
one working hobby car – and 
one less project competing for 
my attention.   

My Alfasud has its gearbox in 
for repair and I am just about to 
start the engine rebuild so it has 
a good chance of being back on 
the road in a month or two.   

The Corolla motorkhana car just 
needs new struts which after a 
few false starts I have been able 
secure, so that should be back on 
the road too. John’s Sud project 
is taking shape with no mystery 
mechanical faults since the last 
edition and Alfa 33 brakes now 
fitted. I hope those of you work-

ing on projects have made some 
progress too. 

Unfortunately I don’t have much 

club news to share as I missed 

the last meeting due to the previ-

ously mentioned flu, but I look 

forward to catching up with 

members at the hillclimb. 

Blakey’s Bit 

Presidential Patter 

It’s the middle of the year 
again—a freer year than we 
have had for a while. Less 
masks, less rules, but maybe just 
as much Covid! 

We’re in colour this time, as 
there are so many pics that need 
to be in colour.  

Bill Freame finishes his mag-
num opus on the piston—which, 
even if we don’t understand 
some of it, at least lets us know 
that there is a lot to a piston—
and that there are some very 
clever people out there.  

I’ve been to Winton with a few 
mates, and loved it. John Vagg 
reveals his hidden Italophile, 
and I’ve been up close with a 
Stanguellini.  

life in near misses’ is 
available from me for 
$20. Posted total is $29. 
Call me on 0409803316. 

My friend David Currow sent 
me some pics (clothed and un-
clothed) of the Abarth engine he 
is building for his Fiat 500 
Giardiniera, which are shown 
here.  

And a shameless plug to finish 
with: ‘Shit, that was close! - a 

Why I enjoy going to the Winton Historics. Look at the variety! 
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Zagato Giallo 

That’s one way of 
learning 

On a trip to Melbourne I decid-
ed to call into the Motorclassica 
at the Royal exhibition building 
in Carlton. Of course ther,e were 
many fabulous cars including a 
very, very good Italian car dis-
play, 

One particular car caught my 

eye—firstly because of the ex-

ceptionally bright colour, but 

mainly because of the unusual 

bodywork. I immediately 

thought there might be some 

diehard CMI members who 

would love to see a picture of 

this car and the story behind it. 

The remarkable vehicle is a 
Lancia 2A platform chassis spe-
cially ordered by Zagato and 
delivered to the Zagato factory 
in 1957. 

The platform chassis was com-
plete with special mechanical 
components which had to be 
paid for in advance. Lancia had 
no further input to the final 
product. 

It is believed this car was spe-
cially ordered by a wealthy 
Mexican car enthusiast and ex-
ported in 1959. 

This special, early prototype 

body built by Zagato represent-

ed a new design for the firm and 

features the rare double bubble 

roof, elaborate fins on both rear 

guards, lightweight tubular 

frame, encased door handles, 

special aircraft gauge alumini-

um body, modifications to the 

radiator for low front profile and 

all panels hand built to suit the 

car’s innovative shape.  

The compact ninety-degree 1100 
cc engine with overhead cams 
and light alloy head is comple-
mented by a close-ratio four 
speed gearbox with a light-
weight (Nardi) cast aluminium 
extension to suit the tunnel gear 
shift lever. 

With independent adjustable 
sliding front suspension and dif-
ferential gearing (10/39) that is 
designed for cornering at high 
speeds, the Appia offers precise 
handling. 

Special mechanical features of 

this exercise by Zagato include 
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John Vagg 

 

aluminium head modifications 

to fit domed pistons and bigger 

valves, reworked and re-

balanced engine parts and com-

ponents increasing power from 

53 hp to 60 hp, special 2 -barrel 

weber carburettor and balanced 

weight distribution (front 380kg, 

rear  370 kg) for increased sta-

bility. 

Hope you enjoy this truly rare 

vintage Italian car!   
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Piston Mysteries Explained (Final) 

Machining the Piston Blanks: 

It should be quite obvious that 
high-volume piston castings are 
usually designed so that they 
will require very little machining 
to have them ready to be in-
stalled into an engine. Crank 
rotation clearance and adequate 
valve pockets may already be 
provided on the blank, at the 
casting stage. Thus, the casting 
just needs some external ma-
chining, ring grooves, pin hole 
boring and cam grinding, or cam 
turning and the piston is fin-
ished! Usually with a forged 
piston blank, there is far more 
machining required to produce a 
finished piston. A forged piston 
blank has no pin hole and so is 
much more versatile and can be 
machined to accommodate any 
realistic compression height as 
the pin bosses are solid to permit 
the pinhole to be at a large range 
of under-crown dimension. 

My preferred method of forged 
piston machining is to plan the 
job first. That requires the deci-
sion of determining where the 
crown shape will fit in with the 
under-crown shape and dimen-
sions. I consider 4 millimetres of 
crown thickness to be the abso-
lute minimum required and that 
can be through a valve pocket or 
the centre of a bowl for a turbo. 
At the planning stage, when go-
ing to the expense of having 
forged pistons manufactured, 
that is the time to consider sub-
stituting alternative connecting 
rods of an increased length. A 
change of rods can also intro-
duce a smaller diameter, fully 
floating pin and for slight stroke 
increases, a smaller diameter big 
end journal. Bigger valve head 
diameters and big cam lifts may 
also need to be considered at the 
planning stage. 

In extreme stroke/rod length 

combinations, the pin hole might 
end up intruding into the oil 
groove. In that situation, the oil 
groove should have an oil ring 
rail support to prevent the bot-
tom oil ring rail from winding 
out of the groove and into the 
pin hole. Working in conjunc-
tion with the desired crown 
shape and under-crown shape, 
the compression height is then 
determined and the location of 
the pin hole to under-crown can 
be marked on the outside of the 
blank for rough drilling close to 
the approximate correct location.  

All the piston blanks of one part 
number should have almost 
identical internal dimensions, 
close enough for all the turning 
operations to be done on a very 
close-fitting fixture made for the 
machine, to locate it securely 
and machine all the external sur-
faces; lands, grooves and crown. 
This works very well for any 
high-volume production; the 
tooling cost being very quickly 
recovered. 

I am old school, so I have al-
ways used a range of individual 
diameter spigots to locate the 
piston blank on various jigs and 
fixtures, throughout the manu-

facturing process. Using a lathe, 
a spigot register is machined 
into the bottom of the blanks, all 
to exactly the same depth to the 
under-crown! (Variation in 
depth here may affect the fin-
ished weight across the batch.) 
Next operation for forged pis-
tons is to drill a hole in the pin 
bosses, at the correct measure-
ment from the under-crown, but 
smaller than the finished pin 
size. For most forged pistons the 
pin hole will be on the centre 
line; only Mahle forged blanks 
may have an offset pin boss, in 
my experience. This rough pin 
hole is now used to pull the pis-
ton blank and spigot onto a fix-
ture, again in a lathe so the skirt, 
crown, ring lands and ring 
grooves can be machined, as 
required. Any lumpy top crown 
shape will only be machined to 
the major compression height, 
the required complex shape and 
minor compression height to be 
machined on much later. I prefer 
to keep the crown flat for all the 
other machining operations still 
to be done. At this time the pis-
ton probably still looks like a 
‘jam tin and is easier to hold/
clamp for all other machining 
operations still to happen.  
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Bill Freame 

For one set of pistons the ring 
grooves will only be machined 
if I have all the rings that will be 
used on the set of pistons. For 
some pistons, all the ring 
grooves are machined into the 
piston at the same time; thus 
there is a complete groove block 
assembled complete with seeps 
and chamfers set to the various 
depths required. Sometimes I 
will decide to just machine the 
oil groove at this time so I will 
be able to drill drain-back holes 
in the oil groove after pin hole 
boring. This is especially con-
sidered if it is a very short com-
pression height, and preferred 
by me so that the compression 
grooves can’t be damaged dur-
ing other, later machining opera-
tions. I use only solid carbide 
grooving tools, with very accu-
rately radiused corners to pro-
duce strong ring lands. ACL 
were eventually using synthetic 
diamond groove tools for finish-
ing the grooves for some of the 
high-volume car company pis-
tons, but the cost of these 
groove tools was certainly well 
outside my price range and not 
really necessary, in my opinion, 
as most of my customers were 
interested in performance, not 
minimising emissions. 

Pin holes are machined to the 
required compression height. 
This can be in a dedicated bor-
ing machine, or on the saddle of 
a lathe, or on a milling machine. 
With the luxury of a dedicated 
boring machine, I mount the 
piston head-down on a vertically 
adjustable table and between 
two boring heads, one used for 
roughing the pin hole and the 
other to fine bore to size. The 
borer uses a spade drill to rough 
out and remove the bulk of the 
material. The finishing-off spin-
dle uses an adjustable boring 
bar, with solid carbide tools that 

or irregular bowl machined, now 
is the time to machine that into 
the crown and any valve pockets 
after bowl or lumpy crown shap-
ing can go in now. Crank clear-
ance machining is done after 
trimming to the correct overall 
length and then pin hole lubri-
cating holes drilled before going 
to the piston grinder to put the 
cam onto the skirt, usually a 
competition grind with 0.55mm 
drop. High volume pistons will 
instead be cam turned using a 
carbide tipped tool to remove 
most of the metal and a diamond 
tipped tool to finish to the cor-
rect diameter with an attractive 
surface finish, pleasing to the 
eye. This has proven to be a 
much faster process than grind-
ing one at a time, whereas cam 
turning the skirts can be done on 
two pistons at the same time. 
This was how the Nissan 200B 
and later pistons were machined 
by Repco. 

Finally, I always carefully de-
burr all of the sharp edges, top 
and bottom, and check weigh all 
the assemblies, regardless of 
who machined the pistons. The 
bottom of the pin bosses is a 
highly stressed area and should 
never, ever be machined during 
any balancing operations. Check 
fit the pins at the circlip grooves 
before the rings go on the pis-
tons! Finally check that the rings 
are correct for groove depth, 
side clearance and bore size.  

Conclusions: 

As you will have noticed by 
reading this far into this story, 
piston manufacture can be very 
labour intensive. I’ve always 
found it has always been very 
nerve wracking observing an 
engine being tuned on any en-
gine or chassis dynamometer, an 
engine that is running with pis-
tons you have made and revving 

only remove the final one or two 
millimetres of the pin hole. High 
volume machining may also 
have some finishing boring bars 
that use diamond tools but won’t 
take the heavy cuts that the car-
bide will, but will have a carbide 
tool for roughing. 

Circlip grooves are done next, 
on a fixture that spins the piston 
on the pin hole centreline, in a 
lathe. The tools that machine the 
circlip grooves are optically 
ground to shape, so that the 
grooves are also chamfered to 
include a deburr, when ma-
chined to the correct depth. Oil 
groove drain-backs, side con-
tours and circlip notches are all 
machined in a milling machine. 
If the ring belt needs to be re-
duced internally that is also 
done in a milling machine; easy 
to see how much to remove by 
the drain-back drillings. The gap 
between the pin bosses can also 
be machined at this time, if re-
quired to accommodate a wide 
con-rod little end. 

In the lathe again to machine the 
compression grooves, the minor 
compression height and crown 
shape. The compression grooves 
should have 0.002” side clear-
ance while the oil grooves need 
to be the nominated oil ring 
width. Therefore, a 3 mm or 4 
mm oil groove should be ma-
chined to that width as the ring 
manufacturer is expecting their 
ring to be installed into a groove 
of that correct width. I draw at-
tention to that fact as it is some-
times necessary to widen the oil 
groove during a re-ring of a 
used piston so that an available 
3-piece oil ring can be used. 
British motorcycles often used a 
1/8” cast iron oil ring and no 
ring manufacturers make 3-
piece oil rings of that width. 

If the piston is to have a circular 
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Piston mysteries—Bill Freame 

to some astronomical numbers 
as the tuning proceeds. Being 
present when all this is now hap-
pening can be a very worrying 
time, but if the numbers are as 
good as or better than expected, 
it can also be very satisfying. 
Forged pistons can be low com-
pression for a high boost turbo 
engine, or they can be very high 
compression for high revving 
naturally aspirated race engines. 
Either installation will stress the 
components, hopefully for a 
very long time before needing 
replacing. 

Consider the conditions they 
may be subjected to during their 
active life. Drift engines can be 
on the red line at high boost for 
most of their competitions. 
World of Outlaws speedway 
engines are 410ci methanol 
fuelled and are delivering 
around 900 bhp, at up to 9000 
rpm. Driven mostly sideways, 
they can often also suffer from 
muddied radiators which can 
cause the temperature to rise! 
Top fuel dragsters are claimed to 
be delivering around 5000 bhp 
(more or less) and swallow vast 

quantities of mostly Nitro Me-
thane on the strip, with a com-
plete stripdown and rebuild be-
tween rounds, not events!!! 

Just as extreme operating condi-
tions, the Formula One 1600 cc 
V-6 engines are highly turbo-
charged, and with the assistance 
of the turbo driven hybrid sys-
tem are producing almost 1000 
bhp, yet the rules permit them to 
have a compression ratio of up 
to 18:1, using up to 20:1 air/fuel 
ratios, on unleaded petrol! Maxi-
mum fuel flow is limited to 
100kg/hour with the exhaust 
temperatures exceeding 1000 
deg Centigrade. Despite this, the 
teams are only allowed three 
engines per car, for the season, 
meaning they have to survive at 
least four race meetings, of prac-
tice, qualifying and the races 
themselves, with little more than 
oil sampling and installation 
spanner checks permitted.  

NASCAR events on the ovals 
are never short races. With draft-
ing against the rear of a car in 
front limiting the airflow 
through a radiator, engine cool-

ant temperatures can skyrocket 
as the cars jockey around for any 
advantage they can get. NAS-
CAR now permit the use of spe-
cial components to ensure these 
pushrod V-8’s can survive a 500
-mile race, while regularly being 
spun up to 9000 rpm.  

There are some piston manufac-
turers around the world that 
make pistons purely as a neat 
business opportunity to make 
money and most of them do 
make reasonably good pistons. 
There are also a small quantity 
of piston manufacturers who are 
very passionate about providing 
product to be used successfully 
in elite motorsport applications, 
and they strive to make the very 
best pistons that will succeed 
under the most demanding of 
conditions and at the very high-
est level of motorsport, be it 
Formula 1, NASCAR, Le Mans, 
Indy 500 or MotoGP. May there 
be a continuing demand for their 
products a long way off into the 
future of motorsport. 

Dirty Hands at Winton 

When  I went to Winton in June 
with Graeme Soden, John Caire 
and John King for the Historics,  
I was hoping to do a lot of eat-
ing and drinking and taking pic-
tures and telling lies—and may-
be selling a few books, as I had 
taken a box of ‘Shit, that was 
close!’ with me. In other words, 
I was hoping to keep my hands 
clean. 

It didn’t work out quite like 
that. The cars in our garage 
were Graeme Soden’s Marmot, 
John Caire’s Ausford and 
Coopen, George Taylor’s Aus-
tin Seven racer and a Cheetah 
open-wheeler.  

spanners and a set of Allen 
keys. An hour and a half later 
we had it oil-tight, and Graeme 
was listening to my tight-lipped 
suggestions about making the 
panels easier to replace.  

Then the Ausford blew a head 
gasket, and the guys were ready 
to pack it in until I asked if they 
had a spare. They did. It’s a side 
valve, so surely it couldn’t be 
that difficult to replace it rather 
than give up on the weekend, I 
heard myself saying. More 
scrounging and some research 
produced a torque wrench and 
an accurate torque figure, a ref-
erence photo showed us how to 

The first one to blot its copy-
book—literally—was the Mar-
mot. A marshall pointed out a 
pool of oil the size of a dinner 
plate under it when we pushed 
it out onto the dummy grid on 
the second day. From this pud-
dle a black trail led across the 
apron to another puddle that it 
had left when we started it up. 
So we pushed it back in the gar-
age, pulled off one of the body 
panels and revealed a couple of 
very large oil unions that had 
come loose. Graeme had left a 
toolbox behind that contained 
most of what we needed, so I 
went on the scrounge and came 
back with a massive roll of 
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Philip Blake 

line up the distributor, and then 
all we had to do was get the oily 
gunge out of the water. This got 
them back in the event, but not 
for keeps; it turned out to be the 
water pump malfunctioning, so 
it overheated again. But this 
time the driver (John’s nephew 
Richard) was watching the 
gauge, and immediately turned 
off the engine.  

Then the Coopen (John’s little 
Ducati-powered open-wheeler) 
refused to pump fuel. This 
proved to be rust particles in the 
fuel line, so we decided to take 
out the fuel tank and clean it 
out. This elicited more sugges-
tions from me about easing the 
access to the tank, which was 
remarkably difficult for such a 
simple car. In the end we put 
that one back on the trailer, as it 
needed more attention than we 
could give it.  

Then it was the turn of George’s 
Austin Seven. His clutch had 
gone dead, so he was having to 
make clutchless changes. 

His brother Greg (a Dallara 
owner, incidentally) and I had a 
go at fixing it, but eventually 
diagnosed a problem in the 
clutch itself rather than in the 
release mechanism.  

Luckily for me I know nothing 
about Cheetahs, because even 
that gave trouble. Luckily, too,  
he had two old hands with 
him—and a comprehensive tool 
kit! (And I did manage to shift a 
dozen books, donating two for 
prizes.) 

 

I didn’t do 
this! 

Left and below: the Marmot’s 
blood trail 
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One of the many delightful race 
cars I saw on my trip to Winton 
was the Stanguellini FJ of Norm 
Falkiner. It has nothing to do 
with FJs as we know them in 
Australia; it’s an Italian Formula 
Junior (FJ) car built largely from 
Fiat 1100 parts.  

Stanguellini had a long history 
of building racing cars when 
this ‘mini-Maserati’ appeared 
in the 1950s. They had, 
among other things, built an 
all-aluminium 750cc DOHC 
engine of their own design, 
which was extremely success-
ful. Also on their trophy shelf 
were several world land speed 
records set in a 250cc Moto-
Guzzi-powered streamliner.  

They built 100 of these front-
engined FJs, which propelled 
a lot of famous drivers early 
in their careers in Formula 
Junior all over the world until 
the mid-engined revolution 
started.  

As Norm was driving the car 
out past our garage to go on 
the track it caught my eye, 
partly because of its beautiful 

lines and partly because it re-
minded me of Graham Soden’s 
‘Marmot’ Maserati 250F looka-
like. But it was much smaller, 
and Norm sat far lower in the 
car.  

This, he told me, was because 

the drive shaft and gear change 

go along one side of the cockpit, 

and the driver is slightly offset 

to the other side. As you can see, 

although it’s built mostly from 

off-the-shelf Fiat parts, it’s a 

beautifully unified design.  

Italian FJ 
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Philip Blake 
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Some extra pics from 2022 
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FOGARTY AUTOMOTIVE  
SERVICES 

General repairs on all Makes & Models 

 

Specialists in Fiat, Lancia, BMW Alfa Romeo  
including spare parts supply 

Steve Caplice 

0418 148 608 

 18 Wellington St North Hobart 

North Hobart 7000 Ph: (03) 6234 8868 

 

 

Non-Urgent Ambulance 

Ambulance Private Pty Ltd 

Ambulance Private Pty Ltd 

Bookings: 1300 363 911 

24 hours a day, 7 days a week 
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